Definitions of R & D : report with evidence.

Contributors

Great Britain. Parliament. House of Lords. Science and Technology
Committee.

Publication/Creation
London : H.M.S.0., 1990.

Persistent URL

https://wellcomecollection.org/works/nyzy2g8w

License and attribution

You have permission to make copies of this work under an Open Government
license.

This licence permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Image source should be attributed as specified in the full catalogue record. If
no source is given the image should be attributed to Wellcome Collection.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/
















Society of British Aerospace Companies
Written Evidence .
Oral Evidence, 23 November IQBEF
Confederation of British Industry
Written Evidence
Oral Evidence, 7 December 1‘.13‘}
Ministry of Defence
Written Evidence
Oral Evidence, & February I‘:II'EJ'{]
Letter from the Earl of Caithness

WRITTEN EVIDENCE

Respondents to the guestionnaire in Appendix 3
Agricultural and Food Research Coungil ...
British Aerospace

Chartered Association of Certified Accountants ...

Chartered Institute of Management Accountants
Confederation of British Industry ...
Department of Education and Science
Department of Employment
Department of Energy

Department of the Environment
Department of Health

Department of Social Security
Department of Trade and Industry
Department of Transport
Economic and Social Research Council
Fellowship of Engineering ...

Health and Safety Commission

Home Office .

Institute of Charlered Am:::ru ntants nt‘ England ami Wa]es
Institute of Chartered Accountanis of Scotland ...

Medical Research Council . A
Ministry of Agriculture, FIE"IBHES and Fnud
Ministry of Defence .. e
Matural Environment Rtuarch Cﬂ uml
MNorthern Ireland Departments

Owverseas Development Administration
Science and Engineering Research Council
Scottish Office

Traming Agency

LUiniversities Funding C'cuncll

Welsh Office ...

Qther written evidence
Hartley, Professor K, University of York ..

Organisation for Economic Cooperation and D:vclnpmcnt

Stoneman, Dr P, University of Warwick ...

Mote: References in the text of the Report are as follows:

(Q) refers to a question in oral evidence;
(p) refers to a page of writlen evidence.

*

Page

56
61

70
80

83
92

EEEZRS

b

103
103
104

109
110
117
118
119
120
122
123

80
124
127
128
134
135
139
140
141

141
142
143



THIRD REPORT

29 MarcH 1990

By the Select Committee appointed to consider Science and Technology.
ORDERED TO REPORT:

DEFINITIONS OF R&D
BACKGROUND

1.1 The Committee have conducted an enquiry into definitions of R&D spending.

1.2 The subject arose out of the Committee's experience during a decade of enquiries. Science
policy cannot be decided without reference to the amount of money spent on R&D. The
importance of R&D cannot be measured realistically without a clear idea of what R&D is and why
it is done. Yet the facts are clouded by uncertainty over definitions of R&D and false comparisons
between like and unlike.

1.3 In the public sector, overall policy on R&D spending is settled to a large degree by
comparisons—historical comparisons with the spending levels of past years or contemporary
comparisons with the spending levels of other countries. Although some quantitative tests about
the “health” of research can be employed, such as the flow of manpower and successful
performance (assessed with hindsight), decisions about policy depend primarily on subjective
judgement. The goals of science policy can rarely be assessed in absolute terms.

1.4 As the Committee said about spending targets in their report on Civil R&D published in
1987' “the most useful indicator of all is international comparison, even with its admitted
imperfections. This is the key. Ultimately the goal is the United Kingdom's survival as a leading
industrial nation in world competition. The United Kingdom must therefore spend sufficient to
improve (or at least to maintain) its industrial and cultural base relative to those countries which
are judged to be its natural competitors, making allowances for differences in size and resources”.
A look at Hansard in the House of Commons confirms that such comparisons are often used in
political debate®, The Organisation for Economic Cooperation and Development (OECD) and the
Statistical Office of the European Community (SOEC) devote considerable effort to the
compilation of international R&D statistics.

1.5 R&D statistics are also used as a management tool in Government and as indicators of
national investment. During the 1980s science and technology have moved from the periphery of
Government policy to a more central position. A precondition of this was the production of Annual
Reviews of Government Funded R&D. These Reviews have helped the Government to institute
collective Ministerial consideration, under the Prime Minister's leadership, of science and
technology priorities, and to determine the contribution of those priorities to national economic
success and wider Government objectives’. Within overall spending targets the Government is now
able to judge the balance between R&D and total expenditure and also the balance between
different types of R&D.

1.6 The Committee have regularly advocated the disclosure of R&D spending by industry,
believing not only that disclosure would be helpful to shareholders, but that it will also benefit the
climate of opinion in industry which influences investment decisions. It should change those City
attitudes which sometimes inhibit R&D. R&D has to be regarded as an investment which leads to
growth, not as a cost. Accounting Standard SSAP13, revised in January 1989, now provides for the
disclosure of R&D by public limited companies as an obligation of good accounting practice (see
Appendix 4). SSAP13 will encourage industry management to look positively at its R&D spending
both in relation to the spending of competitors and also in relation to turnover, The same
opportunities will be available to City analysts.

! First Report (1986-87), Civil Research and Development (HL 20), para 6.16
HC Deb 19 February 1987, ce 1056-7; 29 February 1988, cc 715-51; 7 February 1989, cc 865-900; 19 April 1989, cc 341-54
'Government Response on Civil Research and Development, Cm 185, para. 7
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1.7 The purpose of disclosure is to give accurate information. Comparisons between countries,
sectors or firms must be fair. But the Committee have serious doubts about the reliability of some
R&D statistics and the uses to which they are being put. In particular the definitions used are not
the same everywhere. When policy is guided by statistics, in both the public and private sectors,
every effort must be made to ensure that the statistics are reliable and used appropriately, which is
the purpose of this report.

1.8 Another factor in this enquiry is the knowledge that the OECD’s Frascati manual’ is to be
amended. This event is significant because the manual has become the main basis of statistics in the
OECD area and beyond.

1.9 But the Committee sound a note of caution before going any further. Although there is
some correlation between R&D and innovation, the volume and character of R&D constitute only
a partial guide to scientific excellence or to innovative performance.

1.10  As the Frascati manual itself states (in paragraph 9): **Science and technology innovation
ma} be considered as the transformation of an idea into a new or improved saleable product or
operational process in industry and commerce or into a new approach to a social service. It thus
consists of all those scientific, technical, commercial and financial steps necessary for the successful
development and marketing of new or improved manufactured products, the commercial use of
new or improved processes and equipment or the introduction of a new approach to a social service.
R&D is only one of these sieps.”

1.11 Thereisalways a danger that those aspects of a complicated picture which lend themselves
to quantification will receive undue emphasis in comparison with other elements about which only
qualitative statements can be made. As Sir Robin Nicholson has said® *“simple R&D statistics have
their merit in that they are understood by Select Committees. However from an industry standpoint
what is important is the total spent on innovation”. But this admitted, R&D statistics are much
more than academically important and they have a significant and evolving role in the setting both
of public policy and of corporate strategies.

Frascari Manul

1.12 The OECD’s Frascati Manual has, for almost thirty years, provided a basis for the
measurement of scientific and technical activities. It sets out standard practice for surveys of
“research and experimental development™. Its formulae have been accepted world-wide among the
OECD’s member countries. Now its provisions have been incorporated into standard accounting
practice in the UK as the foundation of SSAP13 (revised). Appendix 4 compares the definitions in
the Frascati manual with those in SSAP13 and identifies the differences: these are few.

1.13  The Committee therefore accept the Frascati definitions as their starting point. It would
be inconceivable to do otherwise. Whatever imperfections there may be in the Frascati manual, and
there are some, there is no prospect that anything better would be achieved by starting from scratch
and a great deal would be lost. Indeed, in the Commuttee’s opinion, faults in R&D statistics more
often derive from a failure to apply the Frascati definitions properly than from any shortcomings
in the definitions themselves.

1.14 This report is not a detailed dissection of the Frascati manual, which runs to 120 pages of
text; rather it is a commentary on some of the main areas in which the Frascati manual and British
practice are potentially at odds. It focuses mainly on the Frascati definitions of types of R&D
activity and on the borderline between R&D and other scientific and technological activities.

1.15 The main Frascati definitions are:-

basic research—"experimental or theoretical work undertaken primarily to acquire new
knowledge of the underlying foundation of phenomena and observable facts, without any
particular application or use in view™;

applied research—"original investigation undertaken in order to acquire new knowledge. It is,
however, directed primarily towards a specific practical aim or objective™;

experimental development—"‘systematic work, drawing on existing knowledge gained from
research and/or practical experience that is directed to producing new materials, products

7
"The Measurement of Scientific and Technical Activities—Proposed Standard Practice for Surveys of Research and
Experimental Development, **Frascati Manual 19807, OECD, Paris, 1981
*Quoted in the proceedings of a seminar on Innovation, Investment and Servival of the United Kingdom Economy
(Institution of Mechanical Engineers, 14 July 1989).
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or devices, to installing new processes, systems and services, or to improving substantially
those already produced or installed™.

1.16 The Frascati manual goes wider than this. It classifies R&D not only by types of activity,
but also by “institutional classifications”, ie who performs and pays for R&D, and by “socio-
economic objectives”, ie why R&D is done. It also includes a chapter on the measurement of
personnel devoted to R&D, as well as expenditure and it discusses the measurement of output of
R&D. This report touches on these issues, but not in depth.

Evidence to the Committee

1.17 The enquiry revolved around questionnaires sent out to a number of witnesses in May and
answered in July 1989. Preliminary evidence was taken in early 1989, largely with the object of
deciding on the usefulness of the questionnaire approach. Then oral evidence was taken in the light
of the questionnaire replies. The texts of the questionnaires are given in Appendix 3, and the replies
are printed in full on pages 56, 68, 80, 93-141. Other evidence is printed on pages 41, 50, 141-4.

How RELIABLE ARE DEFINITIONS OF R&D?

1.18 As the Committee will demonstrate, definitions of R&D and the statistics based on them
are always going to be subject to inconsistencies. They are useful as indicators but their finer details
should be taken with a pinch of salt. They are easily misinterpreted.

1.19 The borderlines between different types of scientific and technological activity are not
straightforward. If the borderline between R&D and related activities is drawn in the wrong place,
the figure for total expenditure on R&D will be too high or too low. Within the total figure, the
breakdown between types of activity may be in the wrong place and exaggerate one type of activity,
eg basic research, at the expense of another, eg applied research. If comparisons are made between
two countries or companies applying different interpretations of the definitions, the comparisons
will be invalid. When year on vear trends are observed, these will also be valueless if the change is
produced merely by changing interpretation of the definitions.

1.20 The point at which interpretation is difficult varies according to secior. Research Councils
seem to experience most problems on the borderline between basic and applied research. Industry
has most trouble on the borderline between experimental development and related activities which
are not R&D); the Ministry of Defence has the same difficulty. Civil departments of Government
have difficulty with applied research and especially the line between the sub-divisions (applied
strategic and applied specific) introduced in the Annual Review. (For a discussion of strategic
research, see paras 1.50-62 below.)

1.21 Among the reasons for those difficulties and the uncertainties to which they give rise, the
first is simply that few organisations use the Frascati definitions in their day-to-day operations.
Even when they do, this may be inadvertent.

1.22 Most Government departments for instance categorise their R&D according to
departmental objectives or to the budgeting requirements of the department’s Vote from
Parliament. Expenditure is lumped together within subject areas or policy objectives, without
distinguishing between different classes of research, development or non-Frascati expenditure, It
is only because departments are obliged to make a return for inclusion in the Annual Review of
Government Funded R&D that they have to convert their expenditure to fit the Frascati
definitions, on which the returns are based. The explanatory notes of the Government, rather than
the Frascati manual, act as their guide. Several departments were unaware that the categories
“applied strategic” and “applied specific” were a feature of the Annual Review, not of Frascati.

1.23 Similarly large industrial companies may use definitions of R&D based on Frascati but
they tend to place greater emphasis on internal budget or departmental responsibilities, and the
definitions develop a tenuous relationship with Frascati. “In smaller companies, even where
research is the principal activity, the Frascati definitions are virtually unknown™ (p 115). When
companies seek to achieve uniformity of practice with other companies, it is the result as often as
not of trade association activity. Trade association guidelines may be based on Frascati but are
likely to be more concise and to the point than the Frascati manual.

1.24 The DTI's quadrennial survey of industrial R&D encourages companies to follow
Frascati definitions. Nevertheless it is likely that many companies when responding to the survey
use operational definitions peculiar to them. SSAP13, which is based on the Frascati definitions,
should bring companies gradually into line with standard definitions, for accounting reasons,
though it will not require any differentiation between research and development.
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1.25 Even when the same definitions are being applied, there is an opportunity for subjectivity
in deciding what activities fit where. Many witnesses acknowledged the degree of subjectivity
involved. For example SERC, describing the Frascati definitions as “fairly well suited to their
purpose”, added that any definitions will “always be to some degree subjective” (p 134).
Significance attaches to year on year changes in R&D statistics, less to comparisons between
organisations or countries, In the same vein, AFRC found the Frascati definitions of basic and
applied research “open to wide interpretation” (p 93). Only by employing the same individual to
collect statistics from year to year can consistency be achieved even within a single organisation.

1.26 In line with these observations is the CBI view that, because detailed guidelines are often
provided by companies or trade associations, statistics for R&D spending are more consistent
within industrial sectors than across different industries (p 69). Comments [rom the several
institutes of accountants imply that before the revision of SSAP13 the use and understanding of
Frascati varied widely among companies; subjectivity is inevitable; even the revised SSAPI13 is
unlikely to make much improvement in comparability between enterprises.

1.27 Surprisingly the DTI, as collators of the Annual Review, claimed not to know of “any
important degree of subjectivity™ in the returns made to it by respondents (p 105). However, in
respect of its own return it acknowledged that “a certain amount of subjectivity inevitably arises”.
It also indicated that no special effort was made to uncover inconsistencies.

1.28 The MoD believe that subjectivity in its area is low but this opinion has to be set against
the substantial reservation which the Committee take up below: the MoD'’s figures do not seem to
be calculated on the same basis as those of other organisations.

1.29 It secems clear that the problem of subjectivity does not occur because of the particular
Frascati definitions but rather would be inherent in any definitions. It is also apparent that
proliferating categories in the Frascati definitions would merely invite more subjectivity. Any
detailed analysis, which an increase in the number of categories would make possible, would prove
in practice to be largely spurious. Accuracy seems likely to be greatest when a single global R&D
figure is quoted, since in that case the only difficulty lies in deciding what is and is not R&D, and
there is no internal problem of classification.

IMPROVEMENTS IN DEFINITIONS OF R&D

1.30 The Committee suggest three avenues through which definitions of R&D might be
improved. The first is to make the Frascati manual more approachable and to give more help to
those who use it and its derivatives. The second is to correct any obvious misinterpretations of the
manual. The third is to remove any defects in the manual itself.

Use of the Frascati manual

1.31 The Frascati manual is a daunting document. Maybe this is unavoidable if its main
purpose is to support OECD's analyses. If it is accepted that there is merit in encouraging
conformity of definitions within industrial companies and sections of Government, then the
manual can be seen in a different light. It should be made more user-friendly, in order to gain more
widespread use.

1.32 Few organisations can be expected to think naturally in the first place in terms of the
Frascati definitions. For companies and Government departments the collection of information on
R&D spending is primarily a matter of good business practice, and there is no reason for this
collection to be much influenced by requirements external to the organisation. As long as the
organisations are prepared to make the effort to convert their R&D statistics into common form
for publication, internal practices can ignore the Frascati definitions. However there is an obvious
cost in the conversion and also some scope for the introduction of inaccuracies. It may be that,
under the influence of the Annual Review and SSAP13, some conformity will become the norm.
This will be speeded up if the manual is simplified.

1.33  One organisation which, unusually, is trying to think directly in Frascati language is the
ESRC, and it is attempting this precisely because of its earlier difficulties in converting its internal
R&D statistics into Frascati terms for the Annual Review. Even the ESRC states that in using
Frascati it is “never very clear” whether one is categorising the objective, the methodology, the
likely results, or the whole package (p 110). In short, the Frascati definitions appear to be used not
because they are ideal, but because they are there.

1.34 The OECD could help users of the manual by the provision of more detailed guidelines
backed up by an abundance of examples. Those examples could be provided in manuals or via
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seminars. Perhaps, since different sectors experience different problems, there would have to be
different sets of guidelines, or at least different examples, for the various sectors. Since the aim is
clear—to make the definitions less dependent on who exactly fills in the relevant forms and in which
organisation—examples should be as diverse or sector-specific as possible.

1.35 The DTI and the Central Statistical Office can also contribute a lot to this process. There
is general concern in industry about the lack of feedback from the DTI: as one company said about
the DTI’s industrial survey, it is a bit of a “*black-hole exercise™ in which companies are never quite
sure whether they are providing the DT with the right information or not. Other companies shared
the feeling that DTI tends to accept the figures offered without question. DTI should at least mount
a follow-up exercise to its survey to get a feel for how good the data are, how they tally with
disclosures in company accounts, and how they could be improved. The Central Statistical Office,
which has taken over compilation of the Annual Review from the DTI, should adopt a more
questioning attitude to departmental returns than the DTI, which evidently took returns largely at
their face value.

1.36 Even with these precautions, subjectivity will still remain. It remains to a significant
extent, for instance, in Canada where a substantial team of specialists has been recruited to assess
R&D claims for tax purposes against a set of common and agreed definitions. In short, subjectivity
is something to be lived with, while taking such steps as are cost effective to reduce its impact. An
effort on the Canadian scale could hardly be justified in the UK unless there were comparable tax
implications.

Defence R&D

1.37 One sector in which an urgent change is called for, above all because of the magnitude of
the sums involved, is defence R&D. It has been alleged by the SBAC (QQ 97-127) and the CBI (Q
172) in evidence, and by many others elsewhere, that MoD definitions of R&D are not the same as
the civil sector’s, that they do not conform to the Frascati definitions, and that not more than half
the MoD’s annual expenditure of £2.3bn on R&D supports “true R&D" as generally understood.

1.38 The MoD says of its figures that they are “*broadly in line with the Frascati definitions. We
do this by reporting on the blocks of expenditure from our accounting systems ... Since these
systems were created with the needs of financial accounting and accountability in mind questions
of classification arise in certain areas. The extent of these is currently being studied” (p 80). In oral
evidence they rejected the criticisms of their figures on the grounds that their in-house studies do
not yet provide a sufficient statistical basis for valid conclusions to be drawn (QQ 225-T). Nothing
in their evidence gave any sign that the matter was regarded as urgent or that the concern expressed
by others was shared by the MoD.

1.39 The Committee find the MoD’s position very unconvincing. This does not imply any
criticism of what MoD spends—there are doubtless good reasons for the expenditure and the
money has been voted by Parliament for that purpose. But the Committee feel certain that much
of what is now classed as defence R&D is not R&D at all on any reasonable interpretation of the
Frascati definitions. When defence R&D appears to be about 50% of the UK total spending on
R&D, that matters a great deal.

1.40 The major distortion lies within MoD's figures for development, because MoD include in
that all activities, whether innovative or not, which precede actual production. The MoD fairly
point out that Frascati does not deal with defence-specific items, and that very few other
departments have big procurement budgets. But with reference to development contracts
“companies from several different sectors stated that almost all defence contract work i1s normally
counted as R&D by the MoD, although much of this is essentially product development involving
‘no appreciable element of novelty’ ™ (p 69). Strenuous efforts should be made, as a matter of
urgency, to get the figures right.

1.41 The ACOST report on Defence R&D has recommended that MoD should publish its
R&D data according to the research and development definitions of the Accounting Standards
Committee in order to facilitate comparison with private sector information. The Committee fully
support the intention behind this recommendation but point out that SSAP13 does not require
differentiation between research and development. MoD must continue to differentiate, and must
follow the Frascati definitions so that international comparison is feasible.
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Discrepancies between surveys

1.42 One indicator that something is awry in defence R&D is the apparent discrepancy,
identified by the Annual Review, between what MoD says it funds in industry and what industry
claims to receive from MoD. The discrepancy is not small. In 1985 MoD)'s reported expenditure on
industrial R&D (£1516m) was 50% higher than the expenditure reckoned by industry to have been
received from MoD (£1012m).

1.43 The Annual Review (para 2.2), referring to the DTI's industrial survey in 1985, explains
this as follows: **The industrial survey collects statistics of R&D carried out within the responding
organisation (intramural R&D) irrespective of the source of funding. They are also asked to give
information on the funding of that R&D by the Government, [rom overseas, and by the firm itself
and other sources. This method of collecting intramural R&D expenditure avoids double counting
and is the approach adopted by other OECD countries. The approach does however lead to certain
apparent differences when the figures which industry produces for R&D performed by them and
funded by Government are compared with the contrasting statistics from the Government Survey
for R&D funded by Government but performed in industry. The reasons for the differences
include:

(i) theindustrial survey is directed to enterprises with 200 or more employees but there is no
lower limit in the data collected in the Government survey;

(1i) a company sub-contracting from another company may not recognise the Government
as the ultimate source of funds;

(iii) a company sub-contracting from another company may not appreciate that the work it
is carrying out is an essential element of the contracting company’s R&D programme and
may not therefore classify it as R&D in the industry survey;

(iv) the returns from industry and Government are treated differently in respect of profit
related elements. The Government expenditure figures include the profit element of any
R&D contract placed with industry. The industry figures, however, exclude profit™.

1.44 The Committee accept that these reasons may partly explain the discrepancy and similar
problems may arise in other OECD countries. But they consider the discrepancy too large to be
acceptable. [t must be reduced. The aim is accuracy in both the Annual Review and SSAP13 returns
and as close a reconciliation as possible between the two. The way forward here might be for the
statisticians to undertake a detailed survey in a sector where the discrepancies are particularly large.
The Committee have no wish to promote an “‘engineered fit" between the statistics collected by
different routes but see efforts to minimise discrepancies as likely to increase the quality of the
figures overall.

Small Firms

1.45 Among the reasons for the “apparent discrepancy” given above was the exclusion of small
firms from the DTI survey. However evidence from the MoD (QQ 278-84) and DTI (see below)
seems to indicate that the contribution of small firms to this discrepancy is not great. If so, the other
reasons for the discrepancy assume greater importance. The small firm issue cannot be dismissed
lightly: its significance ought to be tested.

1.46 The DTI believes that its four yearly benchmark survey of private industrial R&D
captures 99.5 per cent of the total and that its yearly survey covers 75 per cent of the total. The
surveys include firms employing more than 200 people and DTT's confidence is based on the fact
that when industrial firms employing between 100-200 people were last surveyed, in 1975, their
contribution to the total of private R&D was less than 0.5 per cent. Omitted even from the four
year benchmark survey are firms of less than 100 employees. Some at least of these, for instance
those established on Science Parks, can be expected to be R&D rich.

1.47 Reliable information about R&D in small firms could be of considerable policy relevance.
Even though large established firms make up the bulk of a country’s private R&D, the development
of new firms is of critical long-run importance to the economy. It would be undesirable to add to
the burdens on the smallest firmes by requiring them to fill in forms simply to get greater accuracy
in the last one per cent of national R&D figures. On the other hand, the DTI might consider it
worthwhile commissioning studies to shed more light on the small firms issue. This would probably
be more cost effective than aiming to include the firms in the benchmark surveys.
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Launch aid

1.48 Itis surprising that Civil Aviation Act launch aid is included in the DT1's Frascati returns.
Launch aid is concerned with setting up production facilities in a company. A possibility of double
counting also exists if launch aid is included both in the company’s total R&D spending and in that
of the DTI (Q 147); clearly this should be avoided. The Committee suggest that formal
consideration should be given to the place of launch aid in the Annual Review figures.

DerFecTs 1N THE FrascaTi MaNUaL

1.49 Few specific defects in the Frascati manual were identified during the enquiry, and the
Committee did not consider it their business to search for them. The most immediate which came
to light was lack of coverage of software research. The OECD are already aware of this. The largest
defect concerns strategic research.

Strategic research

1.50 **Strategic research™ 15 a major item on which the Frascati manual is silent. The
Committee over the years have favoured strategic thinking and not surprisingly therefore have also
pressed the case for more strategic research. The Annual Review has modified the Frascati
definitions to introduce the concept of strategic research (see Annex B of the Annual Review 1989,
p.210)—this has been done by subdividing applied research into “applied strategic” and “applied
specific””. The OECD are understood to be considering whether the Frascati definitions are
imperfect in this respect.

1.51 Strategic research is defined in the Annual Review as applied research in a subject area
which has not yet advanced to the stage where eventual applications can be clearly specified. It has
been defined by the Select Committee as research undertaken with eventual practical applications
in mind even though these cannot be clearly specified'. Other authorities have defined it as basic
research carried out with the expectation that it will produce a broad base of knowledge likely to
form the background to the solution of recognised current or future practical problems?.

1.52 Four of the Research Councils would welcome the formal introduction of a strategic
category into Frascati; the fifth, MRC, would prefer a classification system which combined basic
and strategic research in one category, leaving applied research in another. Either change would
allow greater precision in their returns for the Annual Review. Several Government departments
favoured having a strategic category, including some which cited the Annual Review’s sub-division
of applied research as a reason why Frascati does not need the addition of a strategic research
category—in the Committee’s opinion this is actually an argument in favour of amending the
Frascati definitions. The Scottish Office, while seeing some merit in a strategic category, was one of
those which cautioned against too much refinement: “There is a distinct danger that such
refinement will give the impression of a deeper and more precise analysis of the research programme
than is justified by its determination in practice” (p 137).

1.53 Thereis an important difference of opinion between the scientific community and industry
about what strategic research is. For the former group, strategic research is primarily concerned
with providing a knowledge base for future applied research and also with monitoring the natural
world. For industry it is primarily curiosity-driven research as part of a long-term strategy
supporting the company's performance.

1.54 Since SSAPI13 does not differentiate between research and development and requires
companies to declare only an aggregate figure, there is unlikely to be any move from industry in
favour of subdivisions of research. The CBI said that their members were against introducing an
additional category of strategic research. It is arguable that increased categorisation is undesirable
since the aggregate figures are less open to misinterpretation than the component parts. Those to
whom the category of strategic research is important are not prevented from getting the
information which they want through intramural amendment of the existing definitions, as is done

in the Annual Review,

1.55 The Annual Review requires strategic research to be allocated to the applied category. But
it is arguable whether this is appropriate. The issue is not merely a matter of semantics because

IFirst Report (1986-87), Civil Research and Development, HL 20, para 2.1, For further discussion of strategic research, see
paras 2.9-12 and 6.62-67 of that report
Yforesight in Science, J Irvine and B R Martin, 1984, p4
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wrong orientation could have repercussions on funding in the public sector, especially in the
Research Councils.

1.56 Inessence the Research Councils spend their own, Science Vote, money on basic research
and other people’s money in the form of commissions on applied research. (This is admittedly an
oversimplification but it lies at the heart of the customer/contractor principle on which research
funding in the public sector is based.) If strategic research is a sub-set of applied research, this
creates a presumption that external funding should be found for it. But the policy advocated by the
present Government and by this Committee in the past decade has been to increase the strategic
content of Research Council spending. The Research Councils, while committed to the support of
basic rescarch, frequently and rightly fund work which could have eventual applications. This fact
suggests that strategic research is a sub-set of basic research as well.

1.57 This difference of interpretation is clearly illustrated in the fields of medicine and defence.
The MRC spends 22% of its budget on basic research. The Ministry of Defence spends none. The
MRC has always maintained the importance of a large nursery of basic research from which can
spring new ideas capable of development and researchers competent to tackle new problems as
these arise. The MoD in evidence (QQ 232-5) said that they could fund only research which had
an ultimate defence application. Even if the research which they funded-—for instance materials
science—might have been categorised as basic when funded by someone else, it could not strictly
be called basic in their case. The Committee do not criticise either the MRC or the MoD for the
definitions which they use, but point out what a fine distinction exists between research for the
advancement of knowledge which can be applied in medicine and research for the advancement of
knowledge which can be applied in defence.

1.58 It can be argued that this difficulty of deciding whether strategic research is applied or
basic does not matter. Where total figures of R&D are concerned, that is true. But from a policy
point of view it matters greatly.

1.59 In the first place, the publication of R&D figures is intended to add clarity to policy-
making. When a fairly large segment of research will not fit snugly into either of the two Frascati
sub-divisions of research, one can be fairly sure that some such research will fall one side of the line
and some the other. This will create distortions. It is probable that in subsequent years different
people will allocate research differently, leading to an apparent shift of research effort between
categories, from basic to applied research or in the opposite direction. Yet no real shift may have
taken place. So the lack of clarity could be misleading.

1.60 Secondly the funding of strategic research could be made more difficult. The charter
responsibilities of the Research Councils encourage them to favour basic research. This is perfectly
fair. The Government’s recent policy on near-market research reinforces this tendency, because the
Research Councils are being obliged to keep away from research which has direct market
applicability. On the other hand, those who commission research, whether in the public or the
private sector, want to see results for their money. Accordingly they are likely to lean in favour of
research with the prospect of short term application rather than strategic research where the results
are, by definition, remote.

1.61 This suggests that the Frascati manual should be amended to cater better for strategic
research. This could be done in two ways, either by making clear where in the existing definitions
strategic research should be placed, or by increasing the number of categories.

1.62 The Committee prefer the first option, of locating strategic research clearly within the
existing categories. Close attention, together with guidelines and examples, will be needed to
establish the concept. The best way forward would seem to be via an international working group
examining sufficient cases to enable the preparation of a definitive manual. When the Frascati
definitions were originally laid down, the significance of strategic research was not as clearly
recognised as it is now and the existing definitions are weaker as a result.

OTHER DERINITIONS OF R&D

Non-Frascati activity

1.63 The Committee have already made the point that R&D is not the whole of scientific and
technological activity. That wyich falls outside the Frascat categories should not be overlooked.

A 1.64 {I."quied with i_hs R&D expenditure of Government departments, and sometimes
included in it, are a variety of non-Frascati activities. These include technology transfer and
demonstration activities, and survey and monitoring programmes. Some of these have not been
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included in the Annual Review. There will also be exclusions which are specific to particular
departments, for example parts of the Energy Department’s energy efficiency initiatives, or
operational analysis carried out by the MoD.

1.65 Companies have tended to include in their Annual Reports and Accounts expenditure on
activities such as technical services which are not covered under the Frascati definitions. In theory,
the revised SSAP13 should go far to remove this particular problem in that it excludes activities
peripheral to R&D. Practice may, however, be a different matter, since on the one hand the few
companies which already declare their R&D can be expected to resist a change which would in
effect lead to their showing a reduction in that expenditure, and on the other hand SSAP13, even
as revised, seems flexible enough not to require their doing so.

1.66 One related trend should move in the reverse direction. Expenditure on the development
of new manufacturing technology has hitherto been under-recorded in R&D statistics. It may
instead have been included in manufacturing overheads, especially if the work was done in planning
or manufacturing departments rather than traditional research or product development
departments. Expenditure in this growth area should now be included in R&D under the provisions
of SSAP13.

1.67 In the fields of environmental research and the social sciences, for example, the
components of survey and monitoring are essential activities. They may not be research, strictly
defined, but without them research is liable to be defective or impossible. The Annual Review is
right to record scientific and technological activity, which is not R&D within the Frascati
definitions.

1.68 The Committee suggest that, in the revision of the Frascati manual, attention should be
given to the recording of those related activities which support R&D as currently defined.

Primary purpose
1.69 The Annual Review contains tables giving R&D expenditure by Primary Purpose. Seven

primary purposes are defined as falling within the Frascati definitions:

-the advancement of science

-support for policy formation and implementation

-improvement in technology

-support for procurement decisions

-support for statutory duties

-support for the humanities

-support for other activities
and two as lying outside:

-technology transfer

-other science and technology expenditure.

1.70 Primary Purpose categories refer to why R&D is being done, in contrast with the Frascati
categorisations by type of activity which relate to what R&D is done. This legitimate classification
is needed to make the Annual Review useful for ministerial discussion of priorities. The fact that
such distinctions are not made in the Frascati manual is unimportant.

1.71 The Frascati manual uses “socio-economic objectives” ! to refer to why R&D is done. In
this respect the Annual Review tabulates government funding by socio-economic objective in its
section on International Comparison (agriculture, forestry and fishing; industrial development;
energy; health; advancement in knowledge; civil space; other civil; defence).

Personnel and Equipment

1.72 For some purposes it can be useful to know the number of personnel involved in R&D in
a company or project. Such information would, for instance, be relevant in discussions of national
manpower planning and provision. The OECD already collect such statistics and the Annual
Review has begun to do the same. It is clear that knowing the number of R&D personnel involved
is no substitute for expenditure information, for several reasons. R&D varies greatly in its capital
intensity, not everyone engaged in R&D is necessarily engaged full-time, personnel counts may

IThese are closely related to the NABS objectives used by the SOEC
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miss those who assist but who are not qualified scientists or engineers, and parcels of R&D are not
uncommonly contracted out. But there is a case for developing as many R&D indicators as
possible, and though the cost effectiveness of obtaining them should not be ignored, information
on R&D manpower is potentially one thing worth having.

1.73 Among the other indicators which the Committee commend is detailed statistical
information on the character, age and quantity of scientific equipment available in university and
polytechnic laboratories.

Technological balance of paymenis

1.74 Even if, as the Committee wish, substantially more public and private R&D were
undertaken in the United Kingdom, the United Kingdom can still be expected to perform less than
5% of the world total of R&D. This figure is likely to fall as the newly industrialising countries
expand their R&D bases. It follows that the ability to exploit the world’s stock of R&D is of
fundamental importance.

1.75 Drawing successfully on this stock has never been easy, and the task may be getting
harder. Success here depends both on the terms on which the world’s stock of R&D results are
available, and on indigenous capacity to recognise, obtain and exploit those results. Many R&D
results are naturally private and protected, and others will tend to be available only on expensive
and/or restrictive terms. Even so, the resource is too important to be ignored, and it is reasonable to
ask whether the United Kingdom is as well organised as it could be to benefit from overseas R&D.
Unfortunately Britain seems more comfortable exporting technology than importing technology
which is “not invented here”.

1.76 Ower the decades when the British balance of payments has been causing concern,
consolation has been taken in the fact that at least the country was running a positive balance where
technology was concerned. This, however, should itself have been seen as an undesirable state of
affairs. A negative technological balance of payments reflects not some national inadequacy but a
willingness to exploit R&D of foreign origin.

1.77 To draw attention to this important point the Committee would welcome the inclusion in
the Annual Review of as much data on the technological balance of payments as can be produced
at reasonable cost, together with such international comparisons as are feasible and relevant.

1.78 There has also in recent years been a considerable expansion in collaborative R&D. Much
of this has been under the auspices of the European Community. The costs and risks intrinsic to
Ré&D make it likely that international collaborative initiatives will continue to grow in importance.
Thought should therefore be given to including in the Annual Review such statistical information
as would facilitate judgements on existing collaborative undertakings and new possibilities as they
arise.

SATISTICS AND R&D ASSESSMENT

1.79 Traditionally, R&D statistics have been rather passive indicators. As normally collected,
they do not allow any indication of the quality or output of the R&D being performed. More
specifically, while they capture the level of everyday R&D, they cannot identify the occasional
instances of scientific flair which lead to a decisive advantage.

1.80 In recent years attempts have been made to change the climate of government R&D, and
the gathering of relevant statistical information has a contribution to make to this. The new
approach is epitomised by the recent Cabinet Office publication ‘R&D Assessment’. This
document quotes with approval the Committee’s recommendation in their report on Civil R&D
that about 1% of an R&D budget should be spent on assessment?.

1.81 R&D assessment aims to be a guide to clear thinking about research and development
programmes. The Vote mechanism was never designed to encourage clear thinking about such
programmes. On the contrary, it allowed, perhaps even encouraged, vagueness of thought. If the
guidelines in ‘“R&D Assessment’ are followed, this situation should change. It is not unreasonable

‘Itis notable that this Guide brackets *'basic and strategic™ science together, refers to R&D ranging *from curiosity driven
research at one end of the scale to mission directed R&D at the other”, and scarcely uses the term “‘applied research™ at

__all. This is a good example of the confusion which can be created by multifarious definitions of R&D.

*RED Assessment: A Guide for Customers and Managers of Research and Development, HMSO 1989, p26. Civil R&D, 15t
Report (1986-87) HL 20, para 6,116,
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to expect that a more focused approach to R&D will lead to greater precision in the collection of
R&D statistics. Better R&D statistics should in turn facilitate clearly thought out R&D
programmes.

INTERNATIONAL CoMPARISONS OF R&D EXPENDITURE

1.82 International comparisons of R&D spending have assumed great significance which is
reflected in the continuing debate about the UK's position in the R&D league table. The level of
R&D spending is seen as a measure of a nation’s investment in its future.

1.83 International comparisons are, however, fraught with pitfalls. When making comparisons
it is important that: (1) the basis on which the comparison is being made is properly understood:;
(2) the selective use/misuse of R&D statistics is avoided; and (3) as far as possible like is compared
with like. Factors such as the growth of R&D by multinational companies have to be taken into
account. At best the comparisons will be crude indicators.

1.84 Gross Expenditure on Research and Development (GERD), which includes all domestic
expenditure on R&D, is used by the OECD as the basis for international comparisons. Although
GERD enables the total amounts that different countries spend on R&D to be compared, it is not
widely used for comparative purposes because it does not relate R&D expenditure to the size of the
economy concerned (ie to the total national resources available). This is overcome by expressing
GERD as a percentage of GDP.

1.85 Many of the problems with comparative R&D statistics arise following the breakdown of
GERD (or GERD as a % GDP) into its constituent parts: ie between private (mainly the ‘Business
Enterprise’ sector) and public (‘Government’) funded R&D, or between “civil’ and ‘defence’ related
R&D.

1.86 The OECD suggest that when comparing GERD as a % GDP it is important to take
account of the distorting influence that major defence programmes, in some OECD countries, have
on the total figure. In this respect the United Kingdom is second only to the USA in the percentage
of Government funds which are devoted to defence R&D (on the basis of current MoD definitions).
The OECD have said that estimating civil R&D alone *‘sheds a different light on the state and
characteristics of research in OECD countries and areas™!.

1.87 The OECD also note that when comparing trends in GERD as a % GDP it is important
to identify which of the two components, GERD or GDP, has had the greatest influence on the
ratio. The OECD go on to suggest that a better indicator of a country’s R&D effort is obtained by
comparing growth in GERD against growth in GDP (see paragraph 1.103).

1.88 Another measure which OECD have developed is the ratio between GERD and Gross
Fixed Capital Formation (GFCF). The GERD/GFCF ratio compares investments in R&D with
traditional investments in fixed assets and provides an indicator of a country’s capacity to
incorporate technological progress. The OECD use GERD as a measure of “non-physical
investment™ in scientific and technological knowledge (ie R&D which is capable of generating
innovations), and GFCF to measure “physical investment™ in fixed assets, such as plant and
equipment and construction (ie that investment necessary to exploit inventions). In general smaller
countries invest proportionately less than the larger countries in R&D, but devote a higher
percentage of their resources to traditional investments.

1.89 Here again it is necessary to identify which component in the ratio, GERD or GFCF, is
more important. Four countries, West Germany, Sweden, the United States and the United
Kingdom, have a higher GERD/GFCF ratio than other countries; however in the case of the
United States and the United Kingdom this is due to lower shares of physical investment in GDP
(ie GFCF is lower). As the OECD note, the case of Japan warrants further explanation because the
GERD/GFCEF ratio is more typical of that of a medium sized country. However what this fails to
show is that the Japanese ratio is low only because of exceptionally high physical investment, ie
GFCF represented 28% of GDP in Japan in 1983, compared with an average of under 20% in other
major industrialised countries. The OECD believe that the interaction of these two types of
investment (ie R&D and physical) helped the Japanese economy absorb technical innovations (ie
exploit R&D) more quickly than the other large OECD countries—"an economy that is expanding
more rapidly than others is able to renew its plant faster, and, consequently, to incorporate
technological advances sooner ™. This has important implications for all nations since it suggests
that investments in R&D cannot be viewed in isolation from more traditional investments which
facilitate the exploitation of that R&D.

'OECD Science and Technology Indicators, Report No 3, 1989, p21
YOECD Science and Technology Indicators, Report No 2, 1986, pl9
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fHustrations

1.90 To illustrate the comparisons explained above, and to show how they may be used, the
Committee take examples from three ministerial statements made recently in Parliament.

... overall net Government expenditure on research and development is at a record level.
United Kingdom Government-funded civilian research and development as a proportion
of national output exceeds the level in Japan and the United States. My hon. Friend
mentioned Germany. Itis also true that for all research and development our expenditure
as a proportion of national output exceeds that of Germany, so we have a much better
record than many people realise.” Prime Minister, 19 February 1987.

*... our financial inputs as a proportion of GDP are broadly in line with those of our
competitors. No one can say that those are out of line or that we are markedly under-
performing in one of those indicators.” Mr R Jackson, { Parliamentary Under Secretary
of Sitate for Education and Science) 29 February 1988.

“... on total expenditure on R&D as a percentage of GDP, we are in the middle of a group
consisting of France, West Germany, Italy, Japan and USA." Earl of Caithness,
{ Paymaster General ) 5 December 1989,

1.91 The significant feature of these quotations is which comparisons were chosen.

1.92  The Prime Minister was answering a question about “the disappointing level of civilian
R&D in this country compared with Germany and Japan”. A strict comparison, in answer to this
question, would look at figures for total civil R&D (Government funded and privately funded) as
a proportion of GDP, Such figures are as follows:-

CIVIL GERD AS A % GDP {193'?]'

FIGURE 1

"f I.-';‘d{"

FRANCE
USA £B & 2
SWEDEN I Y
W. GERM AN Y
sapAN [T
0.00 0.50 1.00 1.50 2.00 2.50 3.00

i CIVIL GERD AS A % GDP
| DERIVED FROM: ‘MAIN SCIENCE AND TECHNOLOGY INDICATORS, QOECD, 1989, Na2, TABLES 18-40,

1.93 It may be noted that, on this basis, the United Kingdom's performance is below the level
of Japan, Germany, and the United States.
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1.94 The Prime Minister's comparison looked instead at figures for Government funded civil
R&D as % GDP:-

|FIGURE ZI GOVERNMENT FUNDED CIVIL R&D AS A % GDP {193?}'
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GOVERNMENT FUNDED CIVIL R&D AS A % GDP
SOURCE: ‘MAIN SCIENCE AND TECHNOLOGY INDICATORS', OECD, 1989, No.2, TABLE 40.

1.95 On this basis, the United Kingdom's performance in 1983 (to which her answer related)
was above the level of Japan and the United States but below that of Germany; it is now below the
level of Japan as well.

1.96 Her second comparison introduced defence R&D into the comparison of civil R&D.
Total Government funded R&D as % GDP is as follows:-

|F1GURE 3' TOTAL GOVERNMENT FUNDED R&D AS A % GDP {193'?]I
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TOTAL GOVERNMENT FUNDED R&D AS A % GDFP
SOURCE: MAIN SCIENCE AND TECHNOLOGY INDICATORS', OECD, 1989, No.2, TABLE 38.

1.97 On this basis, the United Kingdom's performance is above Germany and Japan but below
the United States.
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1.98 If however the comparison, still including defence R&D as well as civil, had covered total
R&D (GERD), the figures would be as follows:-

|i?1(;_ﬂ_ri|3 4. lGERD AS A % GDP {1937}.
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GERD AS A % GDP
SOURCE: "MAIN SCIENCE AND TECHNOLOGY INDICATORS', OECD, 1989, No.2, TABLE 4.

1.99 On this basis, the United Kingdom's performance is below the level of Japan, Germany
and the United States.

1.100 Lord Caithness's answer (see paragraph 1.90) was not strictly relevant to the question
about R&D carried out by British industry in the context of which it was given. It introduced the
comparison of total R&D - the figures are as in Figure 4 above—rather than industrial R&D, and
the statement that the United Kingdom is in the middle of a group consisting of France, West
Germany, Italy, Japan and the USA conceals more than it reveals. The relevant comparison, for
R&D funded by industry, would be was follows:-

|FIGURE 5. |INDUSTRY FUNDED R&D AS A % GDP IIQS?JI
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INDUSTRY FUNDED R&D AS A % GDP
| DERIVED FROM: MAIN SCIENCE AND TECHNOLOGY INDICATORS', OECD, 1989, No2, TABLES 4 and 6.

1.101 * On this basis, the United Kingdom's performance is below the level of Japan, Germany
and the United States again.

1.102  Mr Jackson, in his answer to a debate on British science (see paragraph 1.90), made clear
the downward effect of Britain's “relatively low industrial investment in R&D" and also the impact
of the United Kingdom's ““relatively high commitment to defence”. His legitimate conclusion was
that “our financial inputs as a proportion of GDP are broadly in line with those of our

competitors"”. The _I‘{guﬂ:g above however suggest that the conclusion is not very informative, in
that it did not specifv which financial innuts were in line with other conntries
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1.103 What none of these comparisons do is to include a time factor and to take account of
changes in GDP. As mentioned above, the OECD have suggested that a better indicator of a
country’s commitment to R&D is obtained by comparing growth in GERD against growth in
GDP. The latest available statistics in this form present a different story—see Figure 6. In this
diagram the position of a country in relation to the diagonal line is an indicator of that country’s
R&D effort. In countries above the diagonal line growth in GERD was greater than growth in GDP
and the greater the distance from the diagonal line the greater the country’s R&D effort in relation
to its available resources. The OECD commented that the *“United Kingdom was the only country
where growth in R&D expenditure was lower than growth in GDP"!. Special factors may have
influenced the trend but the figures, when presented like this, cast considerable doubt on the
opinion that our financial inputs are in line with our competitors and that “no one can say that ...
we are markedly under-performing™.
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'DECD Science and Technology Indicators, Report Mo 3, 1989, p.20
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CONCLUSION

2.1 If R&D statistics are going to be useful, they have to be based on agreed definitions. The
Frascati definitions may not be faultless but they are internationally acceptable. For the purposes
of international comparison therefore the United Kingdom should conform to those definitions.
All the United Kingdom public sector’s definitions of R&D should be standardised around
Frascati. The adoption of SSAPI13 (revised) means that industry definitions will by degrees meet
the same standard. Thus there will be internal, as well as international, standardisation.

2.2 Standard definitions should not however become a straitjacket. They are only a means to
an end, and different ends do not require equally sophisticated means. The definitions for
international comparison need not be the same as those used for national policy formulation or
industrial management, just as long as they are compatible.

2.3 On the whole the fewer the sub-divisions of R&D, the better for comparative purposes.
Subjectivity in classification is unavoidable. So extra categories are liable to give an impression of
accuracy which is in fact spurious. For this reason the Committee see no reason why international
comparisons should use more than two categories, (1) research and (2) development. The
Committee would be content to drop the distinctions within “research” for comparisons between
the United Kingdom and other countries.

2.4 For the purposes of national policy formulation and therefore for the Annual Review, on
the other hand, the research category needs to be sub-divided into *‘basic™ and “applied”. To make
these sub-divisions more reliable, the problem of “strategic research” must be resolved. The
Committee are opposed to the creation of a whole new sub-division of *“'strategic research”, but
they regard the concept as important and consider that its location within “basic™ or “applied”™
research should be established firmly. It fits neither category as now defined. The OECD are urged
to examine the issue: the outcome may be to allocate strategic research on a case by case basis to
one or other category in accordance with agreed guidelines.

2.5 In industry SSAPI13 requires no distinction within R&D but disclosure of an aggregate
total. As a minimum requirement, at least for the interim, this is a great step forward which the
Committee fully endorse. In the longer term, they would prefer to see research identified separately
from development and suggest that most companies which engage in significant research
programmes would want to make the distinction for their own management purposes.

2.6 As indicated in Appendix 4, the Accounting Standards Committee have chosen to adapt
the Frascati definitions slightly in drafting SSAP13, to make them more suitable to industrial
accounting. The Select Committee suggest that OECD should look at these adaptations to see
whether in the light of them the Frascati definitions could be improved. If a European accounting
standard is going to be developed it is desirable that Frascati and the accounting standards should
converge as far as possible. In respect of strategic research, however, SSAP13 is unlikely to offer an
improvement, because its definitions seem effectively to exclude strategic research from all
categories.

2.7 Some refinements of the Annual Review have already been proposed in this report. In
general the format meets its purposes well, subject to a satisfactory outcome to the categorisation of
strategic research. The more detailed treatment of R&D by both types of activity and also primary
purpose and socio-economic activity serves the needs of policy formulation.

2.8 A necessary development now is to reconcile the Annual Review and the DTI's industrial
survey. As part of this process, DTI and the Central Statistical Office will have to take the action
proposed in paragraph 1.35, particularly to counter the lack of feedback felt by industry.

2.9 The foremost area for improvement is the classification of defence R&D. As stated in
paragraph 1.41 above, MoD R&D must be categorised according to the Frascati definitions.
Recent practice may suit the internal accounting needs of MoD but it is not acceptable in the
context of other public disclosure of R&D. There is no reason why the public and private sectors

should have different levels of accuracy. Because of the large scale of defence R&D, misdescriptions
of defence R&D unbalance the total.

2.10  Much of what is now classed as defence R&D is not true R&D at all. In order to correct
this, the Committee recommend that the National Audit Office, with suitable technical support,
should report on MoD's R&D expenditure, identifying how much of the expenditure falls within
the Frascati definitions and the provisions of SSAPI13.

2.11 The Committee recommend that the practice of quoting combined defence and civil R&D
figures in the UK should generally be discontinued. The MoD has made absolutely clear, as the
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ACOST report on Defence R&D (in its Appendix G6) records, that its R&D programme is drawn
up without any regard for civil spin-off: “The MoD itself points out that its singular duty is to get
the best value for money for its armed forces; and that it is not—and should not be—under any
additional obligation to find funds for general support of technological inquiry, experimentation
with new manufacturing techniques, or pursuit of possible commercial applications of military
technologies. It also emphatically does not acknowledge any responsibility for helping safeguard
and sustain the national technology base.” The ACOST report estimates that the knowledge and
technology transfer potential of defence research is not more than 20%. In those circumstances,
defence R&D should be recognised for what it is and not lumped together with civil R&D from
which, in the United Kingdom, it is largely distinct.

2.12 The principal reason for this recommendation arises from the practice of international
comparison. There is little point in attempting to draw useful conclusions from a comparison of the
United Kingdom's total Government-funded R&D spend (of which civil R&D is only half) with
the Government-funded R&D spend of Japan (of which civil R&D is 96.5%) and Germany (of
which civil R&D is 87.3%). The only conclusion to be drawn is a false sense of security.

2.13 The OECD should consider the same change of practice. In relation both to the
civil/defence divide and to their international comparisons, they should stress the importance of
comparing like with like. Each member country will benefit if the OECD can help them to interpret
R&D definitions consistently and correctly.

2.14 Even following the past practice of lumping civil and defence R&D together, the UK's
performance in statistical terms is not good-—the defence figure of £2.3bn is considerably
overstated. But the truer comparison should be between more closely related statistics. None of the
available comparisons is without its defects. Perhaps, of the options given in paragraphs 1.82-9
above, the most appropriate gauges of international competitiveness would be total civil R&D
(public and private sectors) as a percentage of GDP, and growth in such R&D compared with
growth in GDP. On this basis, the place of the United Kingdom in relation to our main competitors
is low and declining.

Major Lessons

2,15 The major lesson from this review of definitions of R&D is therefore the disturbing
conclusion that, as a nation, we are investing too little in civil R&D and the situation is getting
worse. Our national expenditure (particularly in the private sector) is not in line with our
competitors.

2,16 A second lesson is that an appreciation of the precise nature of R&D, and its component
paris, may lead to a better assessment of R&D and its place in the process of innovation. The
Cabinet Office’s guide to “R&D Assessment™ (see paragraph 1.80 above) hints at the ease with
which R&D can be undertaken without a precise idea of its objectives, or how a project or
programme, once begun, can continue after its main justification has passed.

2.17 Agreed definitions of R&D and better statistics can help to produce clearer thought and
a better appreciation of the true state of R&D in the United Kingdom-—at Government and
company level. The figures will never be more than a guide. They can be misused easily. But they
are still important.
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APPENDIX 2
List of Witnesses
The following witnesses gave evidence. Those marked * gave oral evidence. Those marked t were
the respondents to the questionnaire given in Appendix 3.
tAgricultural and Food Research Council
T*British Aerospace plc
tChartered Institute of Certified Accountants
tChartered Institute of Management Accountants
t*Confederation of British Industry
tDepartment of Education and Science
fDepartment of Employment
tDepartment of Energy
tDepartment of the Environment
tDepartment of Health
tDepartment of Social Security
tDepartment of Trade and Industry
tDepartment of Transport
tEconomic and Social Research Council
tFellowship of Engineering
*Fielding, Sir Colin
Hartley, Professor K, University of York
tHealth and Safety Commission
tHome Office
tInstitute of Chartered Accountants of England and Wales
tInstitute of Chartered Accountants of Scotland
tMedical Research Council
tMinistry of Agriculture, Fisheries and Food
*Ministry of Defence
tMatural Environment Research Council
tNorthern Ireland Departments
Organisation for Economic Cooperation and Development
tOverseas Development Administration
tScience and Engineering Research Council
*Science Policy Research Unit
TScottish Office
*Society of British Aerospace Companies
Stoneman, Dr P, University of Warwick
tTraining Agency
T Universities Funding Council
+Welsh Office

—p
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APPENDIX 3
Questionnaires

Questionnaires were sent out to Government departments, Research Councils, industrial and
accountancy bodies and others identified in Appendix 2. Below are the texts of the various
questionnaires. First, the questionnaire to Government departments (excluding MoD) s given and then
the variations.

SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY
SUB-COMMITTEE Il — DEFINITIONS OF R&D
The Select Committee on Science and Technology have set up a Sub-Committee, under the
Chairmanship of Lord Carver, to enquire into definitions of R&D spending.

Figures for R&D spending are increasingly used as indicators of industrial and national investment
in innovation. They form the basis for science policy making. As a result the Sub-Committee seek to
determine:

(i) the accuracy of UK figures for R&D spending;
(ii) the reliability of international comparisons of R&D spending.
In order to do this it is necessary to identify exactly what is being defined as R&D. Current definitions,
as used in the ‘Annual Review of Government Funded R&D and by the Accounting Standards
Committee in SSAP13, are based on the OECD (Frascati) definitions (Annex 1). The enquiry assumes

that Frascati will remain the international standard. The Frascati manual is at present being revised and
another objective of the enquiry is:

(iii) to contribute to the OECD's revision of the Frascati definitions.

The Sub-Commitiee therefore seek to discover how the Frascati definitions are used and understood,
whether they form a satisfactory basis for assessing comparative performance, and whether they are
applied differently in practice by different countries, industries or organisations.

The Sub-Committee would welcome any comments on the above points and would be grateful if
witnesses would also answer the following specific questions in the evidence which they submit:

I. Do you use the Frascati definitions in making returns to the Annual Review of Government
Funded R&D? If not what definitions do you use?

2. Do you use the same definitions in your day to day operations, or is it necessary to use other
definitions? If so, how do these definitions differ from those used in the Annual Review?

3. Do you experience any difficulty in converting your figures for R&D spending into the format
required for the Annual Review? Do you encounter any other problems in making returns to the Annual
Review?

4. What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose? What degree of subjectivity is involved in categorising your R&D spending?
5. Do the Frascati definitions provide a clear means of differentiating between:
(a) basic and applied research;
(b) research and development;
(c) R&D and other related activities;
for the purposes, in each case, of:
(i) compiling statistics of your R&D spending;
(ii) compiling R&D statistics within a scientific and/or industrial sector;
(1i) comparing R&D activity between different scientific and industrial sectors;
(iv) making international comparisons of R&D activity?

6. What are the specific inadequacies of the Frascati definitions, and how might they be amended?
For example, the OECD is considering supplementing the *basic’ and ‘applied’ research categories with
a ‘strategic’ research category? The United States Department of Defense sub-divides ‘experimental
development’ into ‘exploratory’, *advanced’ and ‘engineering’ development (Annex 2). Would there be
any advantage in using these, or other, categories to classify R&D spending?

7. Would you give specific examples of the work funded by your department in 1986-87 which was

recorded under each of the headings in Table 1.22 of the 1988 ‘Annual Review of Government Funded
RED, 1e.;

(a) basic;
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(b) applied — strategic;
(c) applied — specific;
(d) experimental development.

8. Ind any of the work funded by you in 1986-87 fall outside the Frascati definition of R&D, but
within the range of related activities which you have difficulty in distinguishing from R&D? If so, would
you provide specific examples of those activities with which you had difficulty. Was the spending on
these activities included in Table 1.22? If not where was it reported?

9. The Annual Review of Government Funded R&D also classifies R&D spending according to
‘primary purpose’. How does this classification differ from Frascati? What advantages, if any, does this
classification have over Frascati?

10. In the Annual Review of Government Funded R&D there is an ‘apparent discrepancy’ between
the amount that government says it spends on R&D in industry and what industry says it receives from
government. How does this situation arise and how can it be improved?

11. It has been suggested that the number of scientifically and technically qualified personnel
employed on R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you

agree?
ANNMNEX 1
The Frascati Definitions of R&D
In *The Measurement of Scientific and Technical Activities: The Frascati Manual 1980°, OECD,

Paris, 1981, research and experimental development (R&D) is defined as:

“creative work undertaken on a systematic basis in order to increase the stock of knowledge,
including knowledge of man, culture and society and the use of this stock of knowledge to
devise new applications™.

The Frascati manual divides R&D into three general categories;
(1) basic research
(2) applied research
(3) experimental development.

I. Basic Research is defined as “experimental or theoretical work undertaken primarily to
acquire new knowledge of the underlying foundation of phenomena and observable facts, without
any particular application or use in view™.

2. Applied Research is defined as “original investigation undertaken in order to acquire new
knowledge but is directed primarily towards a specific practical aim or objective”.

3. Experimental Development is defined as “systematic work, drawing on existing knowledge
gained from research or practical experience that is directed to produce new materials, products or
devices, to installing new processes, systems and services, or to improve those already produced”.

Frascati states that “the basic criterion for distinguishing R&D from related activities is the
presence in R&D of an appreciable element of novelty™.

ANNEX 2

R&D Definitions Used by the US Department of Defense

The US Department of Defense does not routinely use the Frascati categories of “basic
research”, “applied research” and “development” in its budgeting and program management, but
instead disaggregates research, development, test and evaluation (RDT&E) (i) by budgetary
activity, and (ii) by functional classification.

In the present context it is the latter, functional classification, which is of interest. This uses a
number of categories to identify the *‘phase or stage™ of an activity in the RDT&E process or cycle:

(1) Research;

(2) Exploratory Development;
(3) Advanced Development;
(4) Engineering Development;
(5) Management and Support.

These categories are defined as follows:
B
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1. Research: Includes scientific study and expenmentation directed toward increasing knowledge
and understanding in those fields of the physical, engineering, environmental, biological-medical,
and behavioural-social sciences related to long-term national security meeds. It provides
fundamental knowledge for the solution of identified military problems. It also provides part of the
base for subsequent exploratory and advanced developments in the defense-related technologies
and of new or improved military functional capabilities in areas such as communications,
detection, tracking surveillance, propulsion, mobility, guidance and control, navigation, energy
conversion, materials and structures, and personnel support.

2. Exploratory Development: Includes all effort directed toward the solution of specific military
problems, short of major development projects. This type of effort may vary from fairly
fundamental applied research to quite sophisticated breadboard hardware, study programming
and planning effort. It would thus include studies, investigations and minor development effort.
The dominant characteristic of this category of effort is that it be pointed toward specific military
problem areas with a view toward developing and evaluating the feasibility and practicability of
proposed solutions and determining their parameters.

3. Advanced Development: Includes all projects which have moved into the development of
hardware for experimental or operational test. It is characterized by line item projects, and
program control is exercised on a project basis. A further descriptive characteristic lies in the design
of such items being directed toward hardware for test or experimentation as opposed to items
designed and engineered for eventual Service use.

4. Engincering Development: Includes all those development programs being engineered for
Service use but which have not yet been approved for procurement or operation. This area is
characterised by major line item projects and program control by review of individual projects.

5. Management and Support: Includes research and development effort directed toward support
of installations or operations required for general research and development use. Included would
be test ranges, military construction, maintenance support of laboratories, operations and
maintenance of test aircraft and ships, and studies and analyses in support of laboratories,
operations and maintenance of test aircraft and ships, and studies and analyses in support of the
R&D program. Costs of laboratory personnel, either in-house or contract-operated, would be
assigned to appropriate projects or as a line item in the Research, Exploratory Development, or
Advanced Development Program areas, as appropriate. Military Construction costs directly
related to a major development program will be included in the appropriate element.

Other Questionnaires

Other witnesses received letters of invitation similar to that sent to the Government departments,
but which contained some differences, particularly with respect to the questions asked. The
questionnaires themselves are reproduced below:

RESEARCH COUNCILS AND THE UNIVERSITIES FUNDING COUNCIL

1. Do you use the Frascati definitions in making returns to the “Annual Review of Government
Funded R&D? If not what definitions do you use?

2. Do you use the same definitions in your day to day operations, or is it necessary to use other
defimitions? If so, how do these definitions differ from those used in the Annual Review?

3. Do you experience any difficulty in converting your figures for R&D spending into the format
required for the Annual Review? Do you encounter any other problems in making returns to the
Annual Review?

4. What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are
they adequate for this purpose? What degree of subjectivity is involved in categorising your R&D
spending?

3. Do the Frascati definitions provide a clear means of differentiating between:

(a) basic and applied research;

(b) research and development;

(c) R&D and other related activities:
for the purposes, in each case, of:
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{i) compiling statistics of your R&D spending;
(ii) compiling R&D statistics within a scientific and/or industrial sector;
(iii) comparing R&D activity between different scientific and industrial sectors;
(iv) making international comparisons of R&D activity?
6. What are the specific inadequacies of the Frascati definitions, and how might they be

amended? For example, the OECD is considering supplementing the *basic’ and ‘applied’ research
categories with a *strategic’ research category?

7. Would you give specific examples of the work funded by your Council in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 ‘Annual Review of Government
Funded R&D’, i.e.:

(a) basic;

(b) applied—strategic;

(c) applied—specific;

(d) experimental development.

8. Did any of the work funded by you in 1986-87 fall outside the Frascati definition of R&D, but
within the range of related activities which you have difficulty in distinguishing from R&D? If so,

would you provide specific examples of those activities with which you had difficulty. Was the
spending on these activities included in Table 1.22? If not where was it reported?

9. It has been suggested that the number of scientifically and technically qualified personnel
employed on R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you
agree?

MINISTRY OF DEFENCE (MoD)

1. Do you use the Frascati definitions in making returns to the *Annual Review of Government
Funded R&D™ If not what definitions do you use?

2. Do you use the same definitions in your day-to-day operations, or is it necessary to use other
definitions? If so how do these definitions differ from those used in the Annual Review?

3. Do you experience any difficulty in converting your figures for R&D spending into the format
required for the Annual Review? Do you encounter any other problems in making returns to the
Annual Review?

4. What explanatory notes or guidelines do }'{m use in interpreting the Frascati definitions? Are
they adequate for this purpose?

5. It has been suggested to the Sub-Committee that many of the tasks involved in major MoD
development contracts do not contain the “*appreciable element of novelty” which is at the heart of
the Frascati philosophy. What is your understanding of an “‘appreciable element of novelty™?

6. What degree of subjectivity is involved in categorizing your R&D spending? Is it possible to
attach confidence limits to your figures for R&D spending (ie. £ 5%, 10% or 20%)7

7. Do the Frascati definitions provide a clear means of differentiating between:

(a) basic and applied research;
(b) research and development;
(c) R&D and other related activities;

for the purposes, in each case, of:
(1) compiling statistics of the MoD's intramural R&D expenditure;
(i) compiling statistics of the MoD's extramural R&D expenditure;
(iii) compiling R&D statistics within a scientific and/or industrial sector;
(iv) comparing R&D activity between the civil and defence sectors;
(v) making international comparisons of R&D activity?

8. What are the specific inadequacies of the Frascati definitions, and how might they be
amended? For example the US Department of Defense sub-divides experimental development into
‘exploratory’, ‘advanced’ and ‘engineering’ development (Annex 2). Would there be any
advantages in the use of these, or other, categories to classify your own development expenditure?
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9. Would you give specific examples of the work funded by the MoD in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 “Annual Review of Government
Funded R&D, 1e:

(a) applied — strategic research;
(b) applied — specific research;
(¢c) experimental development.
10. Did any of the work funded by you in 1986-87 fall outside the Frascati definition of R&D,
but within the range of related activities which you have difficulty in distinguishing from R&D? If

so would you provide specific examples of those activities with which you had difficulty. Was this
spending included in Table 1.227 If not where was it reported?

11. The ‘Annual Review of Government R&D’ also classifies R&D spending according to
‘primary purpose’. How does this classification differ from Frascati? What advantages, if any, does
this classification have over Frascati?

12. In the ‘Annual Review of Government Funded R&D’ there is an “apparent discrepancy”
between the amount that government says it spends on R&D in industry and what industry says it
receives from government. How does this situation arise and how can it be improved?

13. It has been suggested that the number of scientifically and technically qualified personnel
employed in R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you
agree?

CABINET OFFICE/DEPARTMENT OF TRADE AND INDUSTRY (DTI) {as collators of UK
R&D statistics)

1. Are the Frascati definitions used by the following for the purpose of making returns to the
‘Annual Review of Government Funded R&D':
(a) civil government departments;
(b) the MoD;
(c) the Research Councils and the UFC;
(d) industry (via the DTI survey of Industrial R&D)?
If not, what definitions do they use?

2. Are you aware of any differences between the Frascati definitions and the definitions used by
the above organisations in their day-to-day operations?

3. Do respondents to the Annual Review/DTI survey experience any difficulty in converting
their figures for R&D spending, into the format required for the Annual Review/DTI survey? Are
you aware of any other problems that respondents have in making returns to the Annual
Review/DTI survey?

4. What supporting explanatory notes and/or guidelines do you provide in order to ensure a
consistent interpretation of the Frascati definitions? Are they adequate for this purpose? How well
do respondents to the Annual Review/DTI survey understand the concept of an “appreciable
element of novelty™, which is at the heart of the Frascati definitions?

5. What is the accuracy of returns to the Annual Review/DTI survey? What degree of
subjectivity is involved when respondents categorize their R&D spending according to the Frascati
definitions? Is it possible to attach confidence limits to these figures, i.e. + — 5%, or 10% or 20%7?
How reliable are apparent trends from a particular source?

6. What factors limit the accuracy of the R&D statistics? For example, it has been suggested to
the Sub-Committee that the accuracy of industrial R&D statistics is affected by the failure to record
the R&D activities of small firms?

7. Do the Frascati definitions provide a consistent means of differentiating between:
(a) different basic and applied research;
(b) research and development;
{c) R&D and other activities:
for the purposes, in each case, of:
(i) compiling statistics of R&D activity within a scientific or industrial sector;
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(ii) compiling R&D statistics across the whole of the UK economy;

(1ii) comparing R&D activity between the private and public sectors (civil);
(iv) comparing R&D activity between the private and public sectors (defence);
(v) making international comparisons of R&D activity;

8. What are the specific inadequacies of the Frascati definitions, and how might they be
amended? For example the OECD is considering supplementing the categories of ‘basic’ and
‘applied’ research with a “strategic’ research category. The US Department of Defense sub-divides
‘experimental development’ into ‘exploratory’, “advanced’ and ‘engineering’ development (Annex
2). Would Frascati be improved by the use of these categories? Would there be any advantages in
the use of these, or other, categories to classify R&D spending in the Annual Review/DTI survey?

9. In the *Annual Review of Government Funded R&D’ there is an “apparent discrepancy™
between the amount that government says it spends on R&D in industry and what industry says it
receives from government. How does this situation arise and how can it be improved?

10. In view of the “apparent discrepancy” mentioned above and the fact that the information
contained in Table 1.3 of the Annual Review is “not directly comparable” with other information
in the Annual Review, are the figures for R&D spending a reliable basis for science policy making
in the UK2

11. In the Annual Review R&D spending is also classified according to “*primary purpose™.
What is the purpose of this classification and how does it differ from Frascati? Does it have any
advantage over Frascati? What emphasis do/should users of R&D statistics place on the different
methods of classification?

12. It has been suggested that the number of scientifically and technically qualified personnel
employed in R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you

agree?

13. In what ways could the ‘Annual Review of Government Funded R&D" be improved? For
example, several other countries include effectiveness measures (i.e. output indicators) in their
reviews of R&D spending.

14. It has been suggested that the main problem with the UK R&D statistics lies not in their
quality but in the lack of resources devoted to their collection. Do you agree? What impact will the
reorganisation of the Central Statistical Office have on the collection and presentation of UK R&D
statistics?

CONFEDERATION OF BRITISH INDUSTRY (CBI)
1. What definitions of R&D do companies use in their day-to-day operation? How do these
differ from those used for the purpose of:
(a) making returns to the DTI survey of industrial R&D;
(b) compiling Annual Reports and Accounts?

2. What problems do companies experience in classifying their R&D spending for the purpose
of:

(a) making returns to the DTI survey of industrial R&D;
(b) compiling Annual Reports and Accounts?

3. In your initial response to the Sub-Committee you stated that companies “vary in their degree
of adherence to the Frascati definitions...while believing their variants are consistent with
Frascati”. What is the degree of variability between the operating definitions of R&D used by
companies within:

(a) the same industrial sector;
(b) different industrial sectors?

4. What explanatory notes or guidelines do companies use in interpreting the Frascau
definitions? Are they adequate for this purpose? How well do companies understand the concept of
an “appreciable element of novelty™, which is at the heart of the Frascati definitions?

5. How good are existing industrial R&D statistics? What degree of subjectivity is involved when
companies categorize their R&D spending? Is it possible to attach confidence limits to these figures,
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ie. +/— 5%, 10% or 20%? How reliable are apparent trends in the returns from a particular
source?

6. What factors limit the accuracy of R&D statistics? For example, it has been suggested to the
Sub-Committee that the accuracy of industrial R&D statistics is affected by the failure to record
the R&D activities of small firms? Are there any changes to the DTI survey of industrial R&D
which you would recommend?

7. Do the Frascati definitions provide a clear means of differentiating between:

(a) basic and applied research;
(b) research and development;
(¢) R&D and other related activities;

for the purposes, in each case, of:
(i) compiling statistics of R&D activity within an industrial sector;
(ii) comparing R&D activity between different industrial and scientific sectors;
(iii) comparing R&D activity between the private and public sectors (civil);
(iv) comparing R&D activity between the private and public sectors (defence);
(v) making international comparisons of R&D activity;

8. In your initial response to the Sub-Committee you stated that “fair comparison based on
Frascati ought to be possible provided that a consistent approach was taken™. Does this imply that
the Frascati definitions are not consistently applied? If so how can this be improved? What will be
the effect of the revision of S5AP13 on this situation?

9. What are the specific inadequacies of the Frascati definitions, and how might they be
amended? For example, the OECD is considering supplementing the ‘basic’ and ‘applied’ research
categories with a ‘strategic’ research category. The US Department of Defence sub-divides
‘experimental development’ into ‘exploratory’, *advanced’ and ‘engineering development’ (Annex
2). Does industry preceive any advantages in the use of these, or other, categories to classify their
R&D spending?

10. Taking, as examples, one or more companies from a number of different industrial sectors
would you identify the activities, funded by those companies, which they would define as falling:

(a) within the Frascati definitions of (i) basic research, (ii) applied research, and (iii)
experimental development;

(b) outside the Frascati definitions of R&D, but within the range of related activities which
they may have difficulty in distinguishing from R&D.

For each company the activities chosen should relate to the development of a single product or
process.

¥

11. In the "Annual Review of Government Funded R&D" there is an “apparent discrepancy’
between the amount that government says it spends on R&D in industry and what industry says it
receives from government. How does this situation arise and how can it be improved?

12, It has been suggested that the number of scientifically and technically qualified personnel
employed in R&D is a better indicator of R&D effort than is R&D spending. Do you agree?

FELLOWSHIP OF ENGINEERING (FEng)

I. In your initial response to the Sub-Committee the Fellowship stated that *‘the Frascati
definitions are generally acknowledged as the foundation upon which Fellows build their own
definitions . . . however, the Fellowship has little evidence to suggest that the Frascati definitions in
their original form are currently being used”. What operating definitions of R&D are used by the
organisations with which your Fellows are associated? What is the degree of variability between the
operating definitions used by organisations:

(a) within the same indus}lrial and /or scientific sector;
(b) in different industrial and/or scientific sectors?

2. In making returns to the DTI Industrial Survey companies are required to classify their R&D
spending according to the Frascati definitions. What problems do the organisations, with which
your Fellows are associated, experience in making their returns?
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3. What explanatory notes or guidelines do the organisations, with which your Fellows are
associated, use in interpreting the Frascati definitions? Are they adequate for this purpose? How
well do these organisations understand the concept of an “appreciable element of novelty” which
is at the heart of the Frascati definitions?

4. How good are existing UK R&D statistics? What degree of subjectivity is involved when
organisations, with which your Fellows are associated, categorize their R&D spending? Would it
be possible to attach confidence limits to these figues, ie. +/— 5%, 10% or 20%? How reliable are
apparent trends in the returns from a particular source?

5. What factors limit the accuracy of R&D statistics? For example, it has been suggested to the
Sub-Committee that the accuracy of industrial R&D statistics is affected by the failure to record
the R&D activities of small firms. Are there changes to the DTI survey of industrial R&D which
you would recommend?

6. Do the Frascati definitions provide a clear means of differentiating between:

(a) basic and applied research;
(b) research and development;
(c) R&D and other related activities;

for the purposes, in each case, of:
(1) compiling statistics of R&D activity within a scientific and/or industrial sector;
(ii) comparing R&D activity between different industrial and scientific sectors;
(ifi) comparing R&D activity between the private and public sectors (civil);
(iv) comparing R&D activity between the private and public sectors (defence);
(v) making international comparnsons of R&D activity;

7. In your initial response to the Sub-Committee you stated that that the Frascati definitions “are
satisfactory for differentiating between basic and applied research on the one hand and other
activities” . .. adding that “there is a need to refine the definition of ‘experimental development’ so
that the cut-off points between research, design and development and production are clearly
established”. How might the existing definitions be amended to achieve this? The US Department
of Defense, for example, sub-divides ‘experimental development’ into ‘exploratory’, ‘advanced’
and ‘engineering development’ (Annex 2). Also the OECD is considering supplementing the
categories of ‘basic’ and *applied’ research with a ‘strategic’ research category. Would there be any
advantages in the use of these, or other, categories to classify R&D spending?

8. Taking, as examples, one or more organisations, with which your Fellows are associated, from
a number of different scientific and industrial sectors, would you identify the activities, funded by
those organisations, which they would define as falling:
(a) within the Frascati definition of (i) basic research, (ii) applied research, and (u1)
experimental development;

(b) outside the Frascati definition of R&D, but within the range of related activities which they
may have difficulty in distinguishing from R&D.

For each organisation the activities chosen should, where possible, relate to the development of
a single product or process.
9. In the ‘Annual Review of Government Funded R&D’ there is an “apparent discrepancy™

between the amounts that government says it spends on R&D in industry and what industry says
it receives from government. How does this situation arise and how can it be improved?

10. It has been suggested that the number of scientifically and technically qualified personnel
employed in R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you
agree?

ACCOUNTING BODIES

L. From your experiences of compiling company accounts, before the recent revision of SSAP13,
how widely used were the Frascati definitions of R&D? What degree of variability existed in the use
and understanding of the Frascati definitions? What effect will the revision of SSAP13 have on this
variability?
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2. Are there any differences between the definitions of R&D used by companies in their day to
day operations and those used in SSAP13 (revised)? If so do companies experience any difficulty in
converting their R&D spending from one set of definitions to the other?

3. What explanatory notes or guidlines do companies use in interpreting definitions of R&D
spending for the purpose of compiling company accounts? Are they adequate for this purpose?
What degree of subjectivity is involved in identifying R&D costs for the purpose of compiling
company accounts?

4. Do the Frascat definitions provide a clear means of differentiating between:
(a) basic and applied research;
(b) research and development;
(c) R&D and other related activities;

for the purpose of identifying those costs which should be included as R&D spending in company
accounts?

5. What are the specific inadequacies of the Frascati definitions, and how might they be
amended? For example it has been suggested that:

(a) the Frascati definitions are difficult to apply in areas which are not scientific and
technological, thereby excluding the saleable products of creative effort in other areas;

(b) there is a large amount of government contract work, particularly in the defence sector,
which is not adequately accounted for in company Annual Report and Accounts?

6. In view of the difficulties encountered in classifying R&D costs it has been suggested that a
better indicator of a company’s commitment to R&D would be the number of scientifically and
technically qualified personnel employed rather than the money spent on R&D. Do you agree?
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APPENDIX 4
SSAPI3 and Frascati

In this Appendix the Committee reproduce the text of Statement of Standard Accounting
Practice No. 13 (SSAP13) revised, and then compare the Frascati and SSAP13 definitions of R&D.

Statement of Standard Accounting Practice No. 13
Accounting for research and development
{ Issued December 1977, revised January 1989)

The provisions af this statement of standard accounting practice should be read in conjunction with
the Explanatory foreword to accounting standards and need not be applied to immaterial items.

Part | — Explanatory Note
Basic concepts

1. The accounting policies to be followed in respect of research and development expenditure
must have regard to the fundamental accounting concepts including the ‘accruals’ concept by
which revenue and costs are accrued, matched and dealt within the period to which they relate and
the ‘prudence’ concept by which revenue and profits are not anticipated but are recognised only
when realised in the form either of cash or of other assets the ultimate cash realisation of which can
be established with reasonable certainty. It is a corollary of the prudence concept that expenditure
should be written off in the period in which it arises unless its relationship to the revenue of a future
period can be established with reasonable certainty.

The different types of research and development expenditure

2. The term ‘research and development’ 1s currently used to cover a wide range of activities,
including those in the services sector. The definitions of the different types of research and
development used in this statement are based on those used by the Organisation for Economic Co-
operation and Development for the purposes of collecting data world-wide.

3. Classification of expenditure is often dependent on the type of business and its organisation.
However, it is generally possible to recognise three broad categornies of activity, namely pure
research, applied research and development. The definitions of the individual categories are set out
in Part 2.

4. The dividing line between these categories of expenditure is often indistinct and particular
expenditure may have characteristics of more than one category. This is especially so when new
products or services are developed through research and development to production, when the
activities may have characteristics of both development and production.

5. Research and development activity is distinguished from non-research based activity by the
presence or absence of an appreciable element of innovation. If the activity departs from routine
and breaks new ground it should normally be included; if it follows an established pattern it should
normally be excluded.

6. Examples of activities that would normally be included in research and development are:

(a) experimental, theoretical or other work aimed at the discovery of new knowledge, or the
advancement of existing knowledge;

(b) searching for applications of that knowledge;
(c) formulation and design of possible applications for such work;
(d) testing in search for, or evaluation of, product, service or process alternatives;

(e) design, construction and testing of pre-production prototypes and models and
development batches;

() design of products, services, processes or systems involving new technology or substantially
improving those already produced or installed;

(g) construction and operation of pilot plants.

7. Examples of activities that would normally be excluded from research and development
include:
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(a) testing and analysis either of equipment or product for purposes of quality or quantity
control;

(b) periodic alterations to existing products, services or processes even though these may
represent some improvement,

(¢) operaional research not tied to a specific research and development activity;
(d) cost of corrective action in connection with break-downs during commercial production;

(¢) legal and administrative work in connection with patent applications, records and litigation
and the sale or licensing of patents;

(f) activity, including design and construction engineering, relating to the construction,
relocation, rearrangement or start-up of facilities or equipment other than facilities or
dequipment whose sole use is for a particular research and development project;

{g) market research.

The accounting treatment of research and development

8. Expenditure incurred on pure and applied research can be regarded as part of a continuing
operation required to maintain a company’s business and its competitive position. In general, no
one particular period rather than any other will be expected to benefit and therefore it is
appropriate that these costs should be written off as they are incurred. Expenditure on ure or
applied research may not be treated as an asset (Companies Act 1985, Schedule 4, paragraph
3(2)(c)).

9. The development of new products or services is, however, distinguishable from pure and
applied research. Expenditure on such development is normally undertaken with a reasonable
expectation of specific commercial succcess and of future benefits arising from the work, either
from increased revenue and related profits or from teduced costs. On these grounds it may be
argued that such expenditure, to the extent that it is recoverable, should be deferred to be matched
against the future revenue.

10. It will only be practicable to evaluate the potential future benefits of development
expenditure if:

{a) there is a clearly defined project; and
(b) the related expenditure is separately identifiable.

11. The outcome of such a project would then need to be examined for:
(a) its technical feasibility; and
(b) its ulumate commercial viability considered in the light of factors such as:
(i) likely market conditions (including competing products or services);
(1) public opinion;
(iii) consumer and environmental legislation.
12. Furthermore a project will be of value:

(a) only if further development costs to be incurred on the same project, together with related
production, selling and administration costs, will be more than covered by related
revenues; and

(b) adequate resources exist, or are reasonably expected to be available, to enable the project
to be completed and to provide any consequential increases in working capital.

13. The elements of uncertainty inherent in the considerations set out in paragraphs 11 and 12
are considerable. There will be a need for different persons with different types of judgement to be
involved in assessing the technical, commercial and financial viability of the project. Combinations
of the possible differing assessments which they might validly make can produce different
assessments of the existence and amounts of future benefits.

14, If these uncertainties are viewed in the context of the concept of prudence, the future
benefits of most development projects would be too uncertain to justify carrying the expenditure
forward. Nevertheless, in certain industries it is considered that there are a number of major
development projects that satisfy the stringent criteria set out in paragraphs 10 to 12. Accordingly,
when the expenditure on development projects is judged on a prudent view of available evidence to
satisfy these criteria, it may be carried forward and amortised over the period expected to benefit.
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15. At each accounting date the unamortised balance of development expenditure should be
examined project by project to ensure that it still fulfils the criteria in paragraphs 10 to 12. Where
any doubt exists as to the continuation of those circumstances the balance should be written off.

16. Fixed assets may be acquired or constructed in order to provide facilities for research
and/or development activities. The use of such fixed assets usually extends over a number of
accounting periods and accordingly they should be capitalised and written off over their useful life.
The depreciation so written off should be included as part of the expenditure on research and
development and disclosed in accordance with SSAP12.

Exceptions

17. Where companies enter into a firm contract:

{a) to carry out development work on behalf of third parties on such terms that the related
expenditure is to be fully reimbursed, or

(b) to develop and manufacture at an agreed price calculated to reimburse expenditure on
development as well as on manufacture,

any such expenditure which has not been reimbursed at the balance sheet date should be dealt with
as contract work-in-progress.

18. Expenditure incurred in locating and exploiting oil, gas and mineral deposits in the
extractive industries does not fall within the definition of research and development used in this
accounting standard. Development of new surveying methods and techniques as an integral part
of research on geological phenomena should, however, be included in research and development.

Disclosure

19. While there are uncertainties inherent in research and development projects, such activities
are important in forming a view of a company’s future prospects. Detailed disclosure raises
considerable problems of definition and the disclosure requirements of this standard are therefore
limited to:

(a) accounting policy as required by SSAP2;
(b) disclosure of the total amount of research and development expenditure charged in the

profit and loss account, distinguishing between the current vear's expenditure and
amounts amortised from deferred expenditure;

(c) the movements on deferred development expenditure during the year.

20. Having regard to the problems of definition and disclosure referred to above, the scope of
disclosure required under paragraph 19(b) is (except in the case of Republic of Ireland companies)
restricted in effect to companies which are public limited companies, or special category companies,
or subsidiaries of such companies, or which exceed by a multiple of 10 the critena for defining a
medium-sized company under the Companies Act 1985.

Part 2—Definition of Terms

21. The following definition is used for the purpose of this statement:

Research and development expenditure means expenditure falling into one or more of the
following broad categories (except to the extent that it relates to locating or exploiting oil, gas or
mineral deposits or is reimbursable by third parties either directly or under the terms of a firm
contract to develop and manufacture at an agreed price calculated to reimburse both elements of
expenditure):

(a) pure (or basic) research: experimental or theoretical work undertaken primarily to acquire
new scientific or technical knowledge for its own sake rather than directed towards any
specific aim or application;

(b) applied research: original or critical investigation undertaken in order to gain new scientific
or technical knowledge and directed towards a specific practical aim or objective;

(c) development: use of scientific or technical knowledge in order to produce new or
substantially improved materials, devices, products or services, to install new processes
or systems prior to the commencement of commercial production or commercial
applications, or to improving substantially those already produced or installed.
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Part 3—Standard Accounting Practice

Scope

22. This standard applies to all financial statements intended to give a true and fair view of the
financial position and profit or loss, but, except in the case of Republic of Ireland companies (see
paragraphs 45 and 46), the provisions set out in paragraph 31 regarding the disclosure of the total
amounts of research and development charged in the profit and loss account need not be applied
by an entity that:

{a) is not a public limited company or a special category company (as defined by section 257
of the Companies Act 1985)* or a holding company that has a public limited company or
a special category company as a subsidiary; and

(b) satisfies the criteria, multiplied in each case by 10, for defining a medium-sized company
under section 248 of the Companies Act 1985, as amended from time to time by statutory
instrument and applied in accordance with the provisions of section 249 of the Act.t

Accounting treatment

23. The cost of fixed assets acquired or constructed in order to provide facilities for research and
development activities over a number of accounting periods should be capitalised and written off
over their useful lives through the profit and loss acccount.

24. Expenditure on pure and applied research (other than that referred to in paragraph 23)
should be written off in the year of expenditure through the profit and loss account.

25. Development expenditure should be written off in the year of expenditure except in the
following circumstances when it may be deferred to future periods:

(a) there is a clearly defined project, and
(b) the related expenditure is separately identifiable, and
(c) the outcome of such a project has been assessed with reasonable certainty as to:
(1) its technical feasibility, and
(ii) its ultimate commercial viability considered in the light of factors such as likely market

conditions (including competing products), public opinion, consumer and environmental
legislation, and

(d) the aggregate of the deferred development costs, any further development costs, and
related production, selling and administration costs is reasonably expected to be exceeded
by related future sales or other revenues, and

(e) adequate resources exist, or are reasonably expected to be available, to enable the project
to be completed and to provide any consequential increases in working capital.

~ 26. In the foregoing circumstances development expenditure may be deferred to the extent that
its recovery can reasonably be regarded as assured.

27. If an accounting policy of deferral of development expenditure is adopted, it should be
applied to all development projects that meet the criteria in paragraph 25.

28. If development costs are deferred to future periods, they should be amortised. The
amortisation should commence with the commercial production or application of the product,
service, process or system and should be allocated on a systematic basis to each accounting period,
by reference to either the sale or use of the product, service, process or system or the period over
which these are expected to be sold or used.

*There is no exact equivalent of ‘special category companies’ in the Republic of Ireland. The Sixth Schedule to the 1963 Act refers
Lo "special classes of company’ which include banking, discount and assurance companies but not shipping companies.
tEquivalent legal references

Great Britain Morthern Ireland Republic of [reland

Companies Act 1955 Comipanies { Northern [reland) Order 1986 Companies | Amendment) Act 1986
Saﬂ!nn 248 Article 256 (as amended) Section B

Section 249 Article 257 Section 9

Section 257 Article 265 Companies Act 1963

Sixth Schedule, paragraph 23
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29. Deferred development expenditure for each project should be reviewed at the end of each
accounting period and where the circumstances which have justified the deferral of the expenditure
{pamgraph 25) no longer apply, or are considered doubtful, the e;pendnture to the extent to which
it is considered to be irrecoverable, should be written off immediately project by project.

Disclosure

30, The accounting policy on research and development expenditure should be stated and
explained.
31. The total amount of research and development expenditure charged in the profit and loss

account should be disclosed, analysed between the current vear’s expenditure and amounts
amortised from deferred expenditure.

32. Movements on deferred development expenditure and the amount carried forward at the
beginning and the end of the period should be disclosed. Deferred development expenditure should
be disclosed under intangible fixed assets in the balance sheet.

Date from which effective

33. The accounting and disclosure requirements set out in this statement should be adopted as
soon as possible and regarded as standard in respect of financial statements relating to accounting
periods beginning on or after 1 January 1989.

Comparison of the Frascati and SSAP13 Definitions of R&D

The SSAPI13 definitions of the different types of research and development are based on those
described in the OECD Frascati Manual, and used by the OECD for the purpose of collecting data
worldwide.

In formulating SSAP13 the Accounting Standards Committee found it necessary to make some
slight modifications to the wording of the Frascati definitions (outlined below). In this respect it is
worth noting that:

1. the Frascati Manual was written by and for the national experts in member countries who
collect and issue national R&D data and who submit responses to OECD biennial R&D
surveys (para 1);

2. one of the main aims of the manual is to establish specifications for R&D input data which
can be collected from a wide range of performers (i.e. not just industry) and which can
also be aggregated to give meaningful national totals (para 28);

3. although the maximum use is made of examples from Chapter 2 onwards, the OECD
recognise that the Manual is still a *rather technical document™ and as such is intended
“mainly as a reference work™;

4. the OECD recognise that “‘operational criteria must be developed which are suitable for
the sector being surveyed™. Thus they suggest that “on questionnaires intended for the
Business Enterprise sector it would be appropriate to give guidance for distinguishing
between R&D and pre-production...” (para 255);

5. the OECD recognise that during R&D surveys respondents may have great practical
difficulty in applying the theoretical distinctions described in the Frascati Manual to the
wide range of projects in progress in their organisation. As surveying agencies are not
always in a position to check the responses they receive and are usually obliged to accept
them as given, it is of utmost importance that they provide the institutions surveyed with
the maximum of explanation and guidance to complement the formal definitions and to
ensure uniformity (para 256). The OECD notes (para 257) that four important tools are
available to achieve this:

(a) explanatory notes;

(b) hypothetical examples;

(c) guidance to individual respondents;

(d) documentation on treatment of different cases.
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DerFiniTiONS OF R & D

FrRASCATI

Basic Research

Experimental or theoretical work undertaken
primarily to acguire new knowledge of the
underlying foundations of phenomena and
observable facts, without any particular
application or use in view.

Applied Research

Original investigation undertaken in order to
acquire new knowledge and directed primarily
towards a specific practical aim or objective.

Experimental Development

Systematic work, drawing on existing
knowledge gained from research and practical
experience, that is directed to producing new
matenals, products and devices, to installing
new processes, systems and services, and to
improving those already produced or installed.

SSAPI13

Pure (or basic) Research

Experimental work undertaken primarily to
acquire new scientific or technical knowledge
for its own sake rather than directed towards
any specific aim or application.

Applied Research

Original or critical investigation undertaken in
order to gain new scientific or technical
knowledge and directed towards a specific
practical aim or objective.

Development

Use of scientific or technical knowledge in order
to produce new or substantially improved
materials, devices, products or- services, to
install new processes or systems prior to the
commencement of commercial applications, or
to improving substantially those already
produced or installed.

The main aim of SSAP13 would appear to be the clarification of the Frascati definitions in order
to make them more suitable for use in the measurement of industrial R & D expenditures. Thus

SSAPI13 describes:

I. Basic Research as ‘experimental’ rather than ‘experimental and theoretical’
work; which is undertaken to acquire ‘new scientific or technical knowledge’
rather than ‘new knowledge of the underlying foundations of phenomena and
observable facts’. SSAP13 stresses the fact that such work is undertaken ‘for its
own sake rather than directed towards any specific aim or application’. SSAP13
also describes the category as Pure (or basic) research.

2. Applied Research as ‘original or critical' rather than simply ‘original’
investigation; which is undertaken in order to ‘gain new scientific or technical
knowledge’ rather than just ‘new knowledge’.

3. Experimental Development as the ‘use of scientific and technical knowledge in
order to produce new or substantially improved materials...prior to the
commencement of commercial applications’ rather than ‘systematic work

drawing on existing knowledge’.

‘Development’.

SSAP13 describes the category as
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Significantly improvements to existing products, processes or systems must be ‘substantial’ in order
for the work to be classified as R&D (discussed further below).

DIFFERENTIATION BETWEEN R&D AND CLOSELY RELATED ACTIVITIES

SSAPI13 states that the *R&D activity is distinguished from non-research based activity by the
presence or absence of an appreciable element of innovation’, in contrast to Frascati which requires
‘an appreciable element of novelty’. SSAP13 also adds a qualifying statement that ‘if the activity
departs from routine and breaks new ground it should be included [as R&D], if it follows an
established pattern it should normally be excluded’.

SSAP13 then goes on to provide examples of the types of activity that would normally be
included in or excluded from R&D (SSAPI13 paras 6-7). Although most of these examples have
their origin in the Frascati manual it is significant that the list of examples in SSAP13 are much
more concise and to the point (see below).

Activities Normally Included In R&D
SSAP13:

Examples of activities that would normally be included in research and development are:

(a) experimental, theoretical or other work aimed at the discovery of new knowledge, or the
advancement of existing knowledge;

(b) searching for applications of that knowledge;
(c) formulation and design of possible applications for such work;
(d) testing in search for, or evaluation of, product, service or process alternatives,;

(e) design, construction and testing of pre-production prototypes and models and
development batches;

() design of products, services, processes or systems involving new technology or
substantially improving those already produced or installed;

(g) construction and operation of pilot plants.

cf. Frascati:

(a) creative work undertaken on a systematic basis in order to increase the stock of knowledge
and the use of this stock of knowledge to devise new applications (para 43)...basic
research is experimental or theoretical work undertaken to acquire new knowledge;

(b) the use of this stock of knowledge to devise new applications (para 43);

() if calculations, designs, workshop drawing and operating instructions are made for the
setting-up and operation of pilot plants, they should be included in R&D (para 58);

(d) feasibility studies . .. on research projects are part of R&D (para 51);

(e) the design, construction and testing of prototypes . .. when any necessary modification to
the prototype(s) have been made and testing has been satisfactorily completed, the
boundary between R&D has been reached. The construction of several copies of a

prototype to meet a temporary commercial, military or medical need after successful
testing of the original, even if carried out by R&D staff, is not part of R&D (para 72);

(f) experimental development is systematic work ... that is directed towards producing new
materials, products or devices, to installing new processes, systems and services, or to
improving substantially those already produced or installed;

(g) the construction and operation of a pilot plant . .. as long as the principal purposes are to
obtain experience and to compile engineering and other data . ..
Activities Normally Excluded From R&D
SSAP13:

Examples of activities that would normally be excluded from research and development include:

(a) testing and analysis either of equipment or product for purposes of quality or quantity
control:
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(b) periodic alterations to existing products, services or processes even though these may
represent some improvement;

(¢) operational research not tied to a specific research and development activity;
(d) cost of corrective action in connection with break-downs during commercial production;

(e) legal and administrative work in connection with patent applications, records and litigation
and the sale or licensing of patents;

(N activity, including design and construction engineering, relating to the construction,
relocation, rearrangement or start-up of facilities or equipment other than facilities or
equipment whose sole use is for a particular research and development project;

(g) market research.

cf. Frascati:

(a) tooling and engineering (one of 5 activities other than R&D which is involved in scientific
and technological innovation) . . . covers all changes in production machinery or tools, in
production and quality control procedures, methods and standards required to
manufacture the new product or to use the new process (para 16). The routine testing and
analysis of materials, components, products, processes .. . etc. (para 50);

(b) final product design or engineering (one of 5 activities other than R&D which is involved
in scientific and technological innovation) ... . is the further modification of a product or
process after the R&D phase is completed in recognition of market or manufacmrmg
requirements (para 51);

(c) many social scientists perform work in which they bring established methodologies and
facts of the social sciences to bear on a particular problem, but which cannot be classified
as R&D. Examples of such work are . .. operational research as a contribution to decision
making (para 58);

(d) *feed-back’ R&D ... after a new product or process has been turned over to production
units, there will still be technical problems to be solved, some of which may demand
further R&D . .. such feed-back R&D should be included (para 77);

(e) all administrative and legal work connected with patents and licences (para 53);

(f) if calculations, designs, workshop drawing and operating instructions . .. are carried out
for the preparation, execution and maintenance of production standardlsaunn . or to
promote the sale of products . . . they should be excluded (para 58);

(g) allied activities using the disciplines of the social sciences, such as market research (para
57). Market surveys are excluded (para 49).
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Present:
Carver, L. (Chairman) Kirkwood, B.
Chorley, L. Lockwood, B.
Kearton, L. Nelson of Stafford, L.

Letter from the Science Policy Research Unit
I am replying to your letter dated 31st January to Professor Oldham.

1. The Public Use of Science and Technology Indicarors.

I write this submission as a member of a University-based Research Unit on Science and Technology
Policy. On the whole, we are users rather than producers of R&D statistics. However, we have also
contributed to the development and use of a range of statistical indicators for scientific and technological
activities; scientific papers, citations and judgments of scientific peers; expenditures on basic research; counts
of significant innovations; US patenting by countries and by companies. The papers attached reflect the uses
E: nﬁhi?‘h we m.'llt.1 this data (not printed).* The Research Councils have played a major role in supporting this

ind of research. :

Our general view on science and technology indicators is that:

(a) There is no single, perfectly satisfactory measure of scientific and technological activities. For this
reason, several measures need to be developed and compared, in order to identify both common
patterns and inconsistencies;

{b) More reliable and systematic data on scientific and technological activities contribute to improved
analytical and theoretical understanding, to more realistic public perceptions and (hopefully) to
better public and private decision-making;

{c) R&D statistics—like many other statistics—have attributes of a *public good'; the benefits to society
of their provision are likely to be greatest when they are made freely available to potential users.
Governments are therefore justified, on grounds of economic efficiency, in subsidising the collection
and publication of R&D statistics, and in supporting the mandatory disclosure of expenditures on
R&D activities by publicly quoted companies;

{d) Improved statistics on science and technology have already helped to provide convincing evidence of
the importance of technological activities in explaining international differences in performance in
economic growth and exports, and inter-company differences in stock markets evaluations. t

2. The Advaniages and Drawbacks of R&D Statistics

(a) R&D statistics have the very considerable advantages of having been developed over the last 30 years
on the basis of definitions commonly agreed at the OECD, and of being accepted by politicians,
journalists, administrators, firms and academics as the main measures of scientific and technological
activities;

(b) R&D activities have their particular difficulties in measurement: the cut-off between development
and testing; the allocation of faculty time in higher education between research, teaching and other
activities; international comparisons when input costs (mainly personnel) vary amongst countries.
But there is no evidence that these difficulties are any greater than in other commonly used statistical
measures, such as assets and profits;

{c) Mor 15 there evidence that R&D statistics are collected in the UK in a manner different from other
countries, or with greater or lesser rigour and honesty. What R&D statistics show for the UK is
very similar to what other indicators of scientific and technological activities show, namely, decline

*K Pavitt, “The Size and Structure of British Technology Activities: What we do and do not know®, Scientomerrics, volume 14,
Mo. 34, 1988,

K Pavitl & P Patel, ‘The Elements of British Technological Competitiveness', Nationa! fnsrirute Economic Review, November
1987,

K Paviii & P Patel, “The International Distribution and Determinants of Technological Activities’. Oxford Review of
Economic Policy, volume 4, No. 4, 1988,

T Irvine & B Martin, *Is Britain Spending Enough on Science?, Nanere, volume 323, 16 October 1986,

B Martin, J Irvine, F Marin & C Sterritt, “The Continuing Decline of British Science’, Nature, volume 330, 12 November 1987,
4] Fagerberg, *A Technological Gap Approach to Why Growth Rates Differ’, Research Policy, volume 16, 1987,

J Fagerberg, “International Competitiveness, Economic Jowrnal, volume 98, |988,

A , ‘Omn Patents, R&D, and the Stock Market Rate of Return’, Jowrnal of Political Economy. volume 93, 1985
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relative to other OECD countries. At the same time, there may be particular British problems of
measurement that deserve attention, in particular, definitions used (by industrial firms and by
Government) for R&D in the aerospace industry, and the attribution of industrial
R&D to different product groups.

{d) R&D has a number of intrinsic shoricomings as a measure of technological activities: (i) it reflects
very poorly the technological activities of firms with fewer than 1,000 employees, where small size
often does not justify the establishment of a separate R&D department; (ii) it also does not reflect
technological activities undertaken in the Production Engineering Depariments of large firms; (iii)
as a consequence, it under-estimates the total amount of technological activities undertaken in the
development of capital goods (mechanical engineering, instrumentation, metal products, ete); (iv)
it also reflects, only very imperfectly, the development of small software technology undertaken in
Systems Departments of large firms, and in software houses; (v) it is an input, rather than an output,
indicator;

(e) Mone of these intrinsic shortcomings point toa redefinition of R&D activities. They simply reinforce
the importance of experimenting with the development of other indicators of scientific and
technological activities. In the UK, such experimentation has been strongly encouraged through the

research programmes and projects supported by the ABRC and ESRC.

3. Possible Areas for Action

In the light of the above, we would draw the following subjects to the sub-committee’s attention:
(a) The adequacy and quality of published statistics on R&D activities in the UK (see lc and 2¢ above);
{(b) Support for the development of supplementary indicators of scientific and technological activities

(see 2d and 2e above).
I hope that the above is uselul.

Professor K L R Pavitt,
Deputy Director

February 1989

Examination of Witnesses

Proressor KEITH PaviTt, Deputy Director and Mr Pari PaTeL, Professor Pavitt's collaborator, Science

Policy Research Unit, called in and examined.
Chairman

l. Good afterncon. Thank you very much for
coming here this afternoon and also for the papers
that you sent us, including your reply to our letier.
We all have name plates in front of us except Roger
Williams, our specialist adwiser and Dr Harrison, our
specialist assistant, who may be known to you. You
are obviously clear in your mind about what we are
irying to do because vou sent us such a very clear
answer in your letter. I would remind you that at this
stage we are just at the lift-off stage, at the end of
which we will make up our minds whether to fire the
rockets for a second stage and go into a further
inquiry. What we are trying to do is make up our
minds whether it is worth our while to go into a
further inquiry in which we would send out
guestionnaires on the line of the letter of which we
sent you a draft. As is clear to you, I am sure, the
reason we are having this study is that we find a
considerable degree of dissatisfaction both in our
Committees and elsewhere with both statistics as at
present available and also the use to which they were
being put. You have done a great deal of very
valuable research in this field. Would you like to
“E:«:‘d on the papers you have sent us to start off
with?

( Professor Pavitt) Thank you, my Lord. You sent
a list of questions in relation to which 1 have
consulted colleagues and do have answers. Probably
you do not want to go through them one by one;

suffice to say simply by way of preliminaries that we
welcome vour interest in the subject, and think it is
important. Anything we can do to help, we shall. 1
think there is room for dissatisfaction, and in fact one
of the issues that [ did want to bring up, which is not
raised explicitly in your list, is the quality,
accessibility and timeliness of British statistics
compared with those in other countries, and perhaps
that is something we can turn to at a time you think
appropriate. That is all I want to say by way of
introduction, [ think it is probably better I answer
YOur quéestions,

2. Perhaps you could start off by commenting on
the annual review of Government research and
development? Have you general comments about its
value and the use to which it is put?

{Professor Pavitt) 1 do not think any one
individual can have an authontative opinion on the
uses 1o which it is put. Statistics are by their very
nature a public good. They are used by large numbers
of people as one input to their perceptions and their
decision-making. The effects are very dispersed and
therefore it would be very anecdotal and misleading
for me to say, “They are used this way", What I can
say is the way we use them. My colleagues tell me they
do use the annual review in relation to a number of
research  programmes—defence  R&D,  the
evaluations of the ALVEY programme, our concern
with European research and development
programmes, the Government's biotechnology
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[Chairman conrd.]

programme—and we find in all these areas this
document to be useful. It was a very important
initiative taken by the Cabinet Office, not a
functional department, some years ago. We think,
however, there are a number of directions in which it
could and should be improved. If you actually look
at the most recent one for 1988, there are disguieting
signs of things being left out which were in before. 1
think it would probably be more useful if I started by
pointing out the gaps rather than what is good, with
a view to thinking how it might be improved. The
three or four areas where we think it could be
improved are, first, in knowing where Government
money goes to. There used to be a table in earlier
years, which I cannot find in the latest review, which
listed as columns all the Government departments as
sources of funds, as was the different industries
receiving the funds; and it was possible to see thereby
how much money was going, for example, from
MOD into the electronics industries, aerospace
industries. and the like. That table is not available in
the most recent Annual Review, and we think it is a
very important table if we are to understand the
impact of policy. Second, another table which is not
here concerns the Research Councils, and specifically
it would be good to know what percentage of
Research Council money is spent in universities,
Government laboratories and internationally. There
are very important policy implications related to that
distribution, and there is no table in the Review.
Third, the data on industry is grossly inadequate, as
is the gathering of data on business enterprise R&D,
which reflects underlying inadequacies in what is
going on in the Department of Industry. 1 am not
casting doubt on the commitment or competence of
the official involved, but it seems to me they have too
few resources 1o do a decent job compared to other
countries. Finally, I think much more use could be
made, as in other countries—and I have brought
some documents from Australia, the USA and
Canada—of other indicators (bibliometric indicators
of papers, patents, citations and so on) especially for
the purposes of international comparison, because it
is extremely important to understand how well or
badly Britain is doing compared to the rest of the
world. I have been rather blunt about what [ think
the limitations are, and there are other examples I can
give; there is a need for greater specificity, for
example, on the defence question.

3. That information is not obtainable, for instance,
from the Research Councils by looking at their

annual reports?

{ Professor Pavitt) Yes, it could be, but I think that
for tired academics or tired policy-makers, it would
be useful to have these data together in a reasonably
accessible, open fashion. However, there are data on
industial R&D which are not as good as we think
they should be, and I have a letter from a colleague,
David Sawers, a very distinguished economist in this
area, who said I could pass it on to you, pointing out
the inadequacies of British industrial R&D statistics
com to those in other countries, and the
difficulties he has found in getting hold of them.

Lord Chorley

4. Which other countries are good in this respect?

( Professor Pavitt) United States, Canada,
increasingly Australia, Japan. On Government,
Germany; the German Government puts in a réport
every two yvears to Parlhiament on Government R&D
expenditures in great detail. Some of these statistics
we have here.

Lord Kirkwood

5. Is it a mandatory requirement that research and
development spending by companies should be
revealed in their annual reports? Is that the source of
information?

{ Professor Pavitr) Mo, my Lord. As far as I know,
in no European country is such mandatory disclosure
required, but for reasons which I cannot explain, but
can only observe the consequences of, more
resources and concern is spént on collecting statistics
and presenting them either on what Government
does or what industry does. The industry data are not
on a firm by firm basis, but on a sector by sector basis.

Lord Nelson of Stafford

6. Is that inadequacy due to lack of definition as to
what is research and what is development, or 1s it lack
of willingness on the part of a firm to disclose it, or
lack of actual knowledge within the firms?

{ Professor Pavitt) 1 cannot answer the last
question. I would guess that would be variable, but
the real problem seems to be that, compared with
what happens in the other countries 1 have
meniioned, British statistics on business enterprise
R&D come out later and in far less detail. We have
anecdotal evidence to suggest that increasingly these
data are being almost “privatised™, one has to pay for
what was previously freely available. I think this
reflects to some exient the inadequate level of
resources given Lo survey activities in the

Department.

7. Have you, or anybody, talked to industry
through the trade associations on that issue at all?

{ Professor Pavitt) No. We have talked directly to
the Department itsell and we have made
comparisons with other countries through our links
with OECD. We have also spoken with analysts in
various firms, and we do note in this country
considerable variability in the senousness and
adequacy of the R&D data collection. But I think the
reason why the British industrial statistics on R&D
are weak is the lack of resources in Government
devoted to their collection.

Baroness Lockwood

8. When vou say that information which was
previously freely available is now only privately
available, that would seem to suggest that the
information has in the past been collected but it is not
now being published?

{ Professor Pavitt) That is right.

9. What kind of information are you talking
about?

{ Professor Pavitt) If you look at the latest
Business Monitors on industrial R&D, there are
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fewer tables than there were in the earlier Business
Monitors on industrial R&D. The data are coming
out rather late compared to other countries. I have
data here which came out mid-summer last year in
Canada going up to mid-1987, whereas the
equivalent British data are only published up to 1985.

Lord Nelson of Stafford

10. Is there any agreement about what are the
definitions which lie behind that data? You raised
yourself in wyour own paper production
development—is that D or is it not? The development
of new processes—is that D or is it not?

{ Professor Pavitt) Well, my Lord, any statistics
measuring profits, sales, assets or anything else are
imperfect, and [ would not say R&D statistics are any
more perfect.

11. Those countries you mentioned which do it
quite well, do they define what they mean?

{ Professor Pavitt) Yes, they all adopt OECD
definitions,

12. But the OECD does not define that.
( Professor Pavitt) It does define the difference
between development and production, but as you

well know there are problems of interpretation in the
British defence industry.

Lord Kearton

13. You have said that information on industrial
R&D is late, weak, and at the beginning you said it
was grossly inadequate. “Grossly inadequate” is a
streng phrase, would you like to quantify it?

{ Professor Pavitt) In the terms 1 have just
described: it comes out late compared to other
countries, it is not broken down in great detail. There
are also anomalies which need to be explained. [ have
here some data on the 1985 survey, the first
preliminary results published in February, 1987, and
subsequent results in July, 1987, during which time
there were the normal corrections you would expect,
but also some enormous shifls between areas like
instruments, machinery and automobiles, and within
electronics between components, instruments again,
and electronic capital goods. The reason is that very
often R&D in several sectors is performed within the
same companies. We are not clear whether
allocations to sectors are being made according to the
principal activity of the firm, or the particular
product line, and it is impossible to find out.

14. Can you give an example of “an enormous
shift"?

{Professor  Favitt) Mechanical engineering
between the February 1987 report and the July 1987
report went down from £393 million to £262 million,
which I would interpret as an enormous shift. Motor
vehicles went up from £270 million to £370 million,
which makes the British automobile industry look
good. Some of my colleagues who are working on the
British automobile industry are very sceptical about
that shift, I think the explanation is that there has
been a shifting of the pawns around the board.

Lord Nelson of Siafford

15. Which would the automobile components be
in? Mechanical engineering?

{ Professor Pavire) Exactly the point, my Lord.
Where vou put Lucas becomes extremely important.
These are difficull problems. There is no
transparency at the moment in how this is done, and
these enormous shifts suggest there is no consistency
in the manner in which they are done. What you want
is consistency. You can see here the British
automobile industry looking very good and British
mechanical engineering looking very bad. What it
might mean is, rather like shifting bits of the Austro-
Hungarian Empire, you pick out Lucas and put it
here rather than there.

Lord Kearton

16. You think industrial R&D is under-stated
because you are not taking into account the work
carried out in smaller firms, do you have any personal
opinion how much these would increase the figure for
industnal R&D?

{ Professor Pavitt) May | say, in taking up that
issue, we are shifting out of the particular problem of
British statistics to the problem of R&D statistics in
any country. Yes, there is evidence to suggest that
R&D  statistics considerably under-estimate
technology or innovative activity in firms with fewer
than 1,000 employees. The reason for this is that
small firms do technological things but they do not
have R&D departments because they are small; the
degree to which firms have R&D departments for
their technology depends to some extent how big they
are. There have been a number of studies of
innovative activities in smaller firms—we have done
some and there have been others in the United
States—which suggest that in firms with fewer than
1,000 employees, where the R&D expenditure is 2 or
3 per cent. of the total, the percentage of innovations
can be between 25 and 40 per cent., which is an
enormous order of magnitude difference. In
addition, 1 picked up last week a report from the
Policy Studies Institute which is called “Small Firms'
Innovation”, and about regional differences in small
firms' innovation. They studied a number of
engineering firms in the Midlands and the North East
and only 10 per cent. of these, mainly machinery
businesses, had R&D ts. Another 3040
per cent. said they performed R&D activities, but
they did not have depariments. So I think R&D
statistics are very bad indicators of technological
activity in small firms.

Chairman

17. If you measure these inputs either by finance or
by personnel employed, how are you going to
represent more accurately the innovative work being
done in those small firms which do not employ a large
number of people and do not use a lot of money?

{ Professor Pavitt) That is a very good gueal:inn, 1
do not think there is any perfect way of doing it. One
must accept R&D, conventionally defined as a
separately accountable physical entity in and around
a laboratory, is not going to capture what happens in
small firms. One thercfore has to look for other
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measures. There are small firms which have
technological activities which are called design and
not R&D. So [ think one is forced to explore other
measures, One measure that we have used at SPRU
is the counting of innovations, but it is very time-
consuming and you cannot do it on a regular basis in
Government. Another possibility would be to use
patent statistics, but theére the problem is identifying
firms below 1,000 employees. We hope we will be able
to do that in our research programme in the next five
years. In the meantime, nobody has developed a
regular review in any country which will reproduce
retrospectively and reasonably economically the
technological activities in small firms.

Lord Nelson af Stafford

18. How do the Germans do it if they produce such
good figures?

{ Professor Faviit) Basically they do not do much
better than we do. This is not a particularly British
problem; it is a generic problem with R&D statistics.

19. So for comparison purposes it is probably not
all that important, because they all have the same
problem?

{ Prafessor Pavire) Exactly, that is right. Where
you might have a problem is in a country like Italy,
which compares unfavourably with R&D statistics.
We have a post-graduate student who looked at
patenting statistics in Italy, and found that a lot is
happening in small firms in and around textiles,
leather and machinery—very [talian things like
Benetton—that are very important in [taly with
regard to technical change.

3 Chairman

20. Are there any other ways, other than by
looking at patents, in which you could try to assess
innovation? Output rather than input?

{ Professor Paviit) 1 did not say | used patents as
an output measure; I use them as a proxy measure of
technological activity. There are reasons why it is
dangerous to think patents as output, simply because
patenting is used differently across industries. I do
not know whether there are other methods.

Lord Chorley

21. Are you talking about inputs or outputs?
{( Professor Pavit) Activity.

Lord Chorley: That is input, I think.

Baroness Lockwood

22. What is the difference?

{ Professor Pavitt) If 1 take, for example, the
counting innovations as an output measure, you will
find there is a great deal of incremental improvement
which you do not capture by measuring outputs of
specific innovations. What 1 mean is that one is
measuring the complex phenomenon of technical
change, and it is like putling instruments into a
complex process. You can measure and monitor bits
and pieces of it through R&D, patenting, through
counting discreet measured innovations, through
asking experts in other countries how good is this
company or country, and getting judgments of peers,

if you like. All these measurements are imperfect.
What one is doing is putting them together to see if
they tell a consistent story. Eventually one hopes to
get productivity measures of all the technology
inputs compared to all the technology outputs, but 1
do not think one is in that position yet. One 15 in a
position of measuring imperfectly various parts of a
complicated process.

Chairmar

23, But to go back to your comments on the
inadequacy of industrial statistics, is that because the
Department of Trade & Industry is not asking
enough of the right questions, or questions in
sufficient detail, or is it because of reluctance by
industry to produce the information?

{ Professor Pavitt) | cannot answer that question.
AllT would say is, back to the late 1960s, much more
detail and regular statistics were collected in what
was then the Ministry of Technology. I am not
making a party political point, but at that time more
resources were being given to this particular activity,
and there did not seem to be any reluctance at that
time by industry to supply quite detailed statistics.

Lord Nelson of Stafford

24. It has been suggested that industry should be
obliged to publish its figures on R&D, but it does not
sound as though they are going to be of very much
value, even if they are published, judging by the
inadequacy of them?

{ Professor Pavirt) 1 think, for large firms quoted
on the Stock Exchange, such data would be
extremely valuable. In fact, there have been studies
done in the United States, where R&D expenditures
are subject to mandatory disclosure for quoted firms,
which show that these data are taken into account by
stock market analysts in establishing stock prices.

25, If the statistics are not worth anything, it could
be very dangerous, could it not?

{ Professor Paviti) 1 am one of those people who
believe that one makes progress by developing
statistics and improving them. If one believes in
markets in the allocation of resources to technology,
their efficient functioning depends on the availability
of good information. We cannot expect markets to
allocate resources efficiently if there is inadequate
information on what is a central feature and central
resource with regard to modern companies, which is
their technology and R&D resources. It seems o me
there is a very stronmg case, especially in a
decentralised market system, for getting even better
information available to a wide number of people, in
order for it to work effectively.

26. In other words, you are saving this would be a
move in our getting better statistics?

{ Professar Pavit) | am saying if you want markets
to work in a decentralised and efficient way, one of
the pre-conditions is having good information for
decision-makers about the system.
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27. But would the information that they require to
be published be given on the same criteria as the DTI
now ask for it from industry? Would you suggest
some different kind of criteria if it is going to produce
better statistics?

{ Professor Pavirt) 1 would suggest the same
criteria as the DTI. The inadequacies of the
published statistics in the UK do not relate, as far as
we can judge, to inadequacies in definition but
inadequacies in resources for their collection.

28. But how do you get this difference, which you
refer to, between the shift in mechanical engineering
and the shift in other industries? Is that because the
criteria is not adequate or is that because it is capable
of being interpreted in different ways?

{ Professor Pavitt) It is because the data coming
from companies on R&D expenditure can be
allocated to different industrial categories, and we do
not know at present how that is done. In fact, il one
day there is mandatory disclosure of R&D statistics
on a company by company basis, in the way Lord
Melson suggested, it would then be possible precisely
to clear up this puzzle.

Lord Chorley

29. But would it be? For example, just thinking
aloud, if you take a large group—it might be Lord
Melson's group but let us say ICI-they would give
you basic research and applied and developmental
work, whatever it is called, but they will not give it as
between petro-chemicals and pharmaceuticals.

{ Professor Pavitt) Some might.

Lord Kirkwood
3. Who is putting these things into different
industrial categories and making different

assumptions of the definitions of the categories
themselves?

{ Professor Pavitt) Somebody in the Department
of Industry.

3l. And a variety of statisticians will provide
different categories?

{ Professor Pavirt) 1t is very difficult to find out.
Mot only is one trying to deal with the Civil Service
from the outside, but one is dealing with the way in
which statistics on companies are put together and
even within the Civil Service, statisticians have a
mandatory obligation not to disclose precisely how
they do that, so it is a Kafkaesque situation. There is
no transparency, and it is not clear how these
numbers have been shified about over time.

32. The statisticians themselves do not comment
on them?
{ Prafessor Pavitt) They are not allowed to.

Lord Kirkwood] They do not recognise there are
certain changes taking place?

Chairman

33. But are there not bodies other than the DTI
which collect statistics—for example, industry
associations—or do they rely entirely on what is
collected by the DTI?

( Professor Pavitt) There are sometimes partial
statistics and surveys put out by other bodies. For

example, the magazine The Engineer sometimes does
its own small-scale surveys. The Electronic Industries
Association and one or two others sometimes put out
data on R&D in the industry on a “bitty” basis. The
only comprehensive surveys are those done by
governments. The only other non-government
surveys were those funded in the nineteen-thirties
and fifties by what was then the Federation of British
Industry (FBI). In the United States there are private
organisations doing surveys, like McGraw-Hill.

Lord Nelson of Stafford

34, The aerospace industries put out a paper saying
that the statistics relating to the industry were not a
true reflection of the industry. You probably saw it?

{ Professor Pavitt) Yes. That was something else
that was in your list of questions. One of my
colleagues, William Walker, has asked me to bring to
vou a little document called “UK Defence
Electronics—a Review of Government Statistics™.
He brings up the guestion of the inconsistency
between what government and industry say
regarding R&D in aerospace and the like. This
problem goes back a very long way. The FBI survey
done in the fifties ran into the same problem. Pre-
production costs in aerospace are part of R&D as far
as the Government is concerned. As to civil
launching aid, the DTT has a similar broad view as to
what R&D might include. What I would argue is that
it would be wrong to neglect these pre-production
activities. Even if thay are not strictly speaking R&D
it is important to have data on them, because their
opportunity cost or spin-off effects are likely to be
considerable; they make intense use of skilled
personnel.

Chairman

35. Do you suggest that Frascati adds on to
experimental development engineering development
as something further within development or not
within development at all?

{ Prafessor Pavirr) | think one should not tamper
too much with the basic Frascati concepts, since they
have been tried and accepted in a mumber of
countries. | think there are areas where one might
want to try to collect data on additional scientific and
technological activity, and one area might be
precisely production engineering and pre-tooling;
another might be small firm technical activity of the
sorl we talked about earlier. There is another one
which did not get sufficient attention in the note I sent
to you: software. This is not a British problem but an
OECD-wide problem, in that software is a new form
of technological change. Sometimes it is produced in
what we call R&D departments, especially in firms
like ICL or IBM, the suppliers of both hardware and
software. But it is being produced increasingly in
software houses, and also systems departments
within service firms such as banks, insurance
companies, and the like. It is not called “R&D", but
there is a lot of new technology being developed, not
for processing materials but for processing
information. That is going to become increasingly
important in future. I think this presents a challenge
in two senses. First, how does one deal with software
in relation to the Frascati Manual? That is one area
where I think there might be a case lor adapting the
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Frascati Manual to include the new technology-
generating activities being carried on in large
companies, not in R&D labs but in systems
departments. There may be a case for adapting the
manual in that respect. Secondly, there is an even
stronger case for improving coverage of
technological activities—call it R&D or whatever—
not only in manufacturing but in service sectors,
because the interesting point about software
technology is that it is increasingly being developed
in locations not previously associated with the
generation of technology—banks, grocers, Marks &
Spencer and so on.

Lord Nelson of Stafford

36. You seem to be distinguishing between what is
not innovative soltware?

{ Professor Pavitt] That is quite right. That is an
extremely difficult problem. What s just
programming and what is a real development of
software technology? All [ am saying is that there s a
very important challenge, which no country has
taken up, and which would require more resources if
it was to be tackled properly. Thisis a point which the
OECD may have taken on board already. It will
require changes in habits, because it means looking
for technology in places one has not looked at before.

37. Reverting to the controversial area of
aerospace, like flight-testing, engine-testing, and so
on, these activities require big sums which can have
a dramatic impact on costs. Do you find that other
countries involved in these activities, like France,
Germany and the United States, interpret the term
R&D in the same way as the Ministry of Defence?

( Professor Pavitr) | cannot answer that question
with regard to the statistics; I cannot say what
inconsistencies there might be between government
and industry in these different countries.

3%. But it is important?

{ Professor Pavitt) Yes. [ do know that, in terms of
concepts, the United States Defense Department and
other departments distinguish between research,
development and testing; they admit to distinctions
between those activities. What the different habits
and inconsistencies are | cannot say.

Chairrman
39. But Frascati say, lor example, that the first
prototype should be regarded as development and

the second and third should not?
( Professor Pavirr) Yes.

40. So that if you follow Frascati you should be
fairly all right on this, should you not?

( Prafessor Pavitt) You should. I become rather
pessimistic about one’s ability to change it, at least in
this country, because for nearly 30 years there has
been this problem of inconsistency between what
Government and industry say in aerospace.

41. And the figures are so large they distort the
whole picture?

( Professor Pavitt) Again this is where you have to
be rather careful because although by Frascati
definitions you are quite right that activity beyond
the first prototype is not development, from a policy

point of view lots of technical and financial resources
and people are tied up in the subsequent stage, and it
would be wrong to sweep that under the carpet one
way or another.

Lord Kearton

42, Let me take two examples—the modernisation
of Polaris and the Chevaline programme—which
were originally estimated at about £100 million and
the final cost was over £1 billion. Was that R&D or
was it classified and returned as R&D?

{ Prafessor Pavirt) | cannot answer that question.
Y ou can probably answer that question much better
than [ can.

43, If you take the Nimrod programme, is that
R&D or product engineering, would you think?

[Professor Pavitr) Again there are other people
rlc:um:: this table who can answer that question better
than I.

Chairman: | would guess that actually the Mimrod
programme was all within R&D:; it did not reach
production or order stage.

Lord Chorley: This does bring one back to the
question of useful ouput. You said you did not
regard output as being a measure of activity, which 1
interpret as being a measure of expenditure. Are
there any useful measures ol output, in your view?

Lord Kearton

44. Balance of trade in technical products?

(Professor Pavird) You get into problems there of
how you define high technology. If you take certain
definitions, Britain and the United States look better
than Germany and Japan simply because you include
aerospace and exclude mechanical engineering and
automobiles. You can therefore get into all sorts of
difficulties with how you define high technology
industries. Let me be clear. What I have said about
output is very much my own view. Some of my
colleagues would say that, if you are careful, you can
use patenting or counting discrete innovations as an
output measure, provided you do it over a relatively
short period, and for firms in the same industry. But
you have to be careful. You cannot compare the ratio
of patenting to R&D in fabricated metal products
and in aerospace and conclude that the former is 100
times more productive than the latter. No, I do not
see any easy, quick mechanical method of comparing
inputs and outputs. The data always require
interpretation, even on the input side. If you take
small firms, you will find the numbers of innovations
per unit R&D is extremely high. Does that mean
small firms are more efficient than big firms? Answer,
no. It is simply that R&D activity is only a small part
of what is happening with small firms in terms of
technology input. A very careful interpretation is
necessary, and a mechanical system would be
extremely dangerous.

Chairman

45. But to get to the basics, if there are all these
difficulties in the adequacy of the statistics and the
interpretation and everything else, what do we want
the statistics for?
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{ Professor Pavitr) 1 thought you might ask me that!

46. Are you saying that either with present
statistics or better statistics, il you were somebody
with money in the market you could forecast that
that is a good firm to put your money into now and
that is not? Looked at from the Government's point
of view, is that something which the Government
should support or not on the basis of the statistics
that are made available?

{Professor Pavirt) 1 think no statistics make
decision-taking easy. There are no statistics on R&D
or anything else that will tell you which horse to back,
or which football team or which firm to put your
money on. That is why people are paid sometimes
quite high salaries to read the statistics and then to
use their judgement to make decisions. I am often
asked, “Why do you not tell policy-makers what they
should do?” and my answer is, *“They are paid quite
high salaries to decide what they should do. It is not
for me to tell them."” What [ think the data are there
for — and this is something you would understand —
is intelligence. Intelligence is always imperfect; you
gel it from various sources and you have to cross-
check. You want to know what your partners and
enemies or potential enemies are doing, and you want
all the systematic information available. You know it
is imperfect, and it cannot predict the future, but you
hope that by having it you will take better decisions
than when not having the data. It does not take away
the difficulties of interpretation by the policy-makers,
but hopefully it makes them better informed. 1 am
impressed— and 1 do have to be careful what I
say —that the Japanese collect a lot of data and
interprel a lot of data on R&D and other things.

47. The Japanese government?

(Professor Pavitr) The Japanese government and
Japanese firms. They publish quite a lot of data.

Lord Chorley

48. 50 you would add oné more point, that we
ought to spend much more doing it? To be sufficiently
useful it would be worth spending a lot more?

{ Professor Pavirr) 1 have an interest to declare in
this, being an academic research institute in this area.
It helps to make our job easier and more interesting
to have good data. [ would only point out that these
data on R&D, like data on training, help concentrate
minds on what makes advanced countries, high-wage
countries and firms, competitive. If you compare the
quality of the data we have on R&D and training
with financial data it is grossly inadequate. I am also
struck by the growth of specialised service firms like
Derwent Patents, and big firms are increasingly
interested in obtaining the data on what competitors
and partners are doing in technology. There are
entrepreneurs collecting not general public purpose
statistics, bul private statistics and making money
out of it, which suggests that there is a demand.

49. 1 seem to recall about two years ago the DTI
launched something called’ the The Tradeable
Information Initiative. I have not heard since
whether that launch was successful, that is to say,
whether anything happened or not, but I think the
idea was that if there was value in this data people

would buy it and the Government would be repaid
for the effort.

{Professor Pavitr) [ was very careful to say where
you have a clearly defined and specialised
requirement for it. The point about R&D statistics is
that interest in them is dispersed amongst a great
many users. They are one input amongst others that
will go into decision-making. They have the
characteristics of a classic public good. They are of
use to many but the incentive for any user to develop
them is insufficient. Even Milton Friedman would
say in such circumstances there is a strong economic
case for public subsidy, and that is why governments
subsidise the collection of statistics which have this
general purpose function. In that sense, coming back
to the point 1 made earlier in relation to Lord
Nelson's questions, for the efficient working of
markeis one needs better and more rigorous
published information in this area.

Chairman
50. In general you would be in favour of sticking as
closely as we can to Frascati and not introducing new
terms like ““strategic” or “near market™ or anything
else?
{ Professor Pavitt) That is right, yes.

51. You would not want to put in “strategic” as a
subdivision of applied research?

(Professor Pavitf) No. | think there are advantages
to simplicity and continuity. The only area that 1
think does require a somewhat radical re-think is the
sofware question which [ raised.

Lord Nelson of Stafford

52. In your paper you raise someéthing not taken
care of here. You say that statistics do not reflect
technological activities undertaken in production
engineering departments of large firms. That is quite
big money?

(Praofessor Pavitr) Yes.

53. How do you think it should be done?

{Professor Pavitr) That is precisely the issue we
talked about earlier in relation to aerospace: What
comes after the R&D? | think you need special
SUTVEVS.

54. Frascati does not deal with it very well?

{ Professor Pavitr) That is where patenting statistics
are useful. You have a much better feel for the
production technology from patenting than from the
R&D statistics. That is another way of getting at the
problem. There is a case for special surveys for post-
R&D activities in certain industries. It is not
important in pharmaceuticals; it would be a waste of
time, but it would be useful in the automobile and
aerospace industries. I know special surveys have
been undertaken in Canada, the United States and
Israel by academics, so you have data on post-R&D
activities which turn out to be of the same order of
magnitude as R&D itsell.

55. If we look at Japanese statistics, their very
successful activities over the last 20 have been
due to their devotion to production development?

( Professor Pavitt) Yes.
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56. Do they also produce statistics in this area; do
they keep them separate?

(Prafessor Pavitt) Mot in English, not in the OECD
reports. There are all sorts of surveys going on in
Japan which generally do not get here.

57. Do vou mean regular survevs or one-off
SUrveys?

(Professor Pavitt) In addition to regular R&D
surveys in Japan the Science and Technology
Agency, or MITI, undertake special surveys into
subjects like how their technology compares with the
rest of the world, and to what extent are companies’
activities based on foreign technology. They have
done this since the mineteen fifties. Some of these
surveys are translated into English, but generally
they are not translated. They may also do surveys on
production engineering,

58. Of course, doing regular surveys means you are
collecting information over a long period, not just for
one year?

(Professor Pavitt) Yes. They have done regular
surveys on R&D and on how industrialists rate their
position in the world league table in technology.

Chairman

59. Do you think the Economic and Social
Research Council could do more in this field than
they are doing already?

(Professor Pavitr) Again, it would be a matter of
special pleading on my part; we at SPRU receive
funding from the ESRC. I think there is a problem in
the long-term relating to the establishment of
competence. There is quite strong competence in the
United Kingdom in academic bodies at present. I do
not say that to sound immodest, and it is not just at
SPRU; there is also Manchester and the Royal
Society and other places. We are in a strong position,
but it strikes me that the competence is in academia,
and it has been nurtured largely by the ESRC and the
ABRC. What worries me is that that competence is
not embedded deeply in the government service.
Most of the novel statistics coming out of the Cabinet
Office, like the annual review of R&D, are done on a
shoestring by people who rotate and who are not
permanently in the Civil Service. There is no
accumulation of competence, or mandate in the UK
document service to improve the statistics on R&D
and other measures of scientific and technological
activities. ;

60. Should this be in the Central Statistical Office?

(Projessor Pavitr) 1 do not know. I think one would
be puting it in a place which has been rather
undynamic in this area in the last 10-15 years.
Compared to other OECD countries, the UK has
relatively few officials working in this area. I think
there is an interesting question about how one
embeds this expertise in the long-term in the Civil
Service and elsewhere.

61. Do we need something like an institute of
industrial statistics?

(Professor Pavitt) 1 am in favour of pluralism; I
think we need competence in all sorts of places, so
that people can argue and take different perspectives.

5

Lord Kearton

62. The dilemma 15 that, even if we decided to do all
these things, there is a question whether the statistics
would be of any greater use than they are now. We
start from the premise that statistics on R&D are not
as good as they might be. We understand that at the
moment the statistics are poor and you have ideas on
how they might be improved, but from what you
have said it seems that it comes down to personal
interpretation in the end?

{Professor Pavitt) Inevitably, when you have
figures which are imperfect there is a need [lor
interpretation and debate about them, just as there is
room for interpretation and debate about how one
measures M3,

63. Would it not be more fruitful to look more and
more at output rather than input? I agree that patents
as a measure of output are extremely unreliable;
patents are there to enshrine and protect important
commercial advantages. Some of the most
commercially advantageous things are obscured by
patents so they cannot be copied. There must be a
means of measuring output which is a better guide on
how money is being spent—whether it is too much or
too little?

(Professor Pavitt) 1 think it can bz done at a
laboratory level. In the same way that academic peers
do it: a mixture of numbers from various sources,
however imperfect, and professional judgment. I am
very reluctant to find easy ways of relating R&D to
output. What we can say is that countries with low
levels of R&D have relatively poor economic
performance compared with those who do more.
You cannot say that their R&D 15 more or less
efficient.

Chairman

64. What about Taiwan and South Korea?

{ Professor Pavitt) 1 am sorry; 1 should qualify
what I have said by saying “countries in and around
the world’s technological frontier, not the catching-
up countries”. Interestingly enough, the most
successful of the catching-up countries that are
starting to get near the frontier do a lot of R&D.
Japan did not only production engineenng but an
enormous amount of R&D activity, and now Korea
will soon be spending as much as the UK in the
proportion of industrial output on R&D—catching
up type of R&D. When countries start moving
towards the world's frontiers they start putting
resources increasingly into R&D,

65. This is genuine research and development and
not just buying in other people’s research?

{ Professor Pavitt) A lot of it is reverse engineering.
But R&D is needed if you want to réverse éngineer
properly.

66. Time is passing. You have given us a lot of food
for thought. You had a copy of our draft letter to
witnesses. Is there any other comment you would like
to make on the questions which we posed, or do you
feel we should have asked some other questions?

{ Professor Pavirt) No; 1 think it is a very adequate
document. There is nothing [ particularly want to
add. I think you are in a better position to answer
some of these questions.
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67. Thank you very much indeed. We are most
grateful to you.

{ Professor Pavitt) Thank you for taking the time
to listen.

Letter from Sir Colin Fielding

In response to your letter of 31 January, I am enclosing one copy of a note under the same heading.

On thinking about how best to answer your questions, I decided to preface my answers with a short
explanatory piece—I trust that your Sub-Committee will find it helpful to their deliberations.

I hope that the Sub-Committee will be able to find a way of amplifying the current Frascati definitions to
reflect the needs of countries to look much more broadly at the contribution of innovation to national wealth
creation.

Colin C. Fielding
February 1985
DerFrmions oF R&D SPENDING

In spite of Frascati, the term R&D is too frequently used to cover widely different quasi-innovative
activities, particularly in technology and engineering which generates considerable confusion in
interpretation by those who are not directly concerned with the particular industries or programmes.

As might be inferred from that statement, there is very little difficulty with academia because the Frascati
definitions are generally well matched to the kind of R&D going on in those quarters.

But the vast majority of R&D is being carried out in Research & Technology Organisations (RTO's), the
manufacturing industries including aerospace, pharmaceuticals, chemical and power generation companies,
systems and software companies and government research establishments. In these areas the term R&D is still
used to describe innovative proceésses but it can often have quite a different meaning to that in academia.

This ambiguity has led to considerable misinterpretation in the assembly of statistics across different
spheres of activities in the UK. One unfortunate result has been that those trying to divine national policies
for, and performance in R&D have been misled. Worse, there is more confusion still in the statistics across
national boundaries. For example, if R&D is carried out in a technical institute, it is often classified as such
within one of the Frascati definitions, but if similar work is carried out in private industry, it may only be
partly referred to as R&D, within Frascati definitions.

To clarify why such confusion should exist, it is worth looking at the whole process of evolution of (say)
technology, for I appreciate R&D can encompass a broader spectrum than that, but it is in that area where
there is the maximum scope for misinterpretation.

Let us take the gas turbine engine as an example:

Basic research—
thermodynamics, properties of petroleum-based fuels, properties of metals.

Applied research— '

optimisation of thermodynamic eycles, extension of turbine technology, metallurgical properties of
required metals.

Experimental development—
design of laboratory gas turbines, design of performance measurement rigs, etc.

Engineering development—

general definition of a  product, design of that product, manufacture of prototypes, development of
an engine test facility, creation of drawings for manufacture, creation of technical specifications ete.

The ambiguities stem from the last two headings. Applied research, in industrial terms is frequently, but
not always, nearer to Frascati “experimental development”. Engineering development has no parallel in
Frascati, but it does have a very finite innovative content, which could be 50% in some cases; but the whole
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process is often referred to as R&D (as distinct from manufacture) by many statisticians. The implication is
that the step which precedes manufacture is necessarily development.

The ambiguity is not therefore in the “R", for there is a generally accepted convention about what research
means, it stems from the D", for this has a much wider meaning and significance in the industrial field.

Cuestions and answers

I. [usethe term “engineering development™ to describe the process of specific product development, and
I use the Fraseati term “experimental development” to cover what many scientists and engineers in industry
might loosely classify as “applied research™.

“Engineering development™ can be a high cost process, for instance the cost of development of an aircraft,
and statisticians will often attribute the whole of that, quite wrongly, to R&D. Nevertheless, in overall
statistical terms, the proportion of cost attributable to the innovative element is by no means trivial and
methodologies need to be developed to break out this element in a meaninglul way which can be universally

undersiood across the necessary boundaries.
I1. (a)no.
(b) not in an adeguate way.
These answers apply to (i) (i) (iii) and (iv).

I would not usually use Frascati definitions in compiling company accounts.
I11. 1 have tried to set out the answer in my preamble.

Examination of Witness

Sir Covms FiELDinG, Consultant in Defence Systems, Electronics and Information Technology, called in and

examined.

Chairman

68. Sir Colin, thank vou very much for coming
along this afternoon and for your letter, which was a
great help to us. I think you are fairly clear what we
are trying to do and why we are trying to do it?

(Sir Colin Fielding) Yes, I think I am.

69. The Committee found itsell’ dissatisfied with
both definitions being used and what they were used
for. Just to remind you, we are in a sort of lift-off
stage of our inquiry at the mement and, unlike what
usually happens, we may decide not to fire the second
rocket, and we very much depend on your advice. It
would seem to me from your wrilten answers Lo our
questions that in general you think some things are
included at the moment in R&D which should not be
and others which should be and are not included. The
problem as we see it is that this is just because the
existing definitions, which we assume must be based
on Frascati, arc not being used properly, that stuff is
being put in there in a way that is not in accordance
with the Manual or that the Manual itself is in some
way deficient and we ought to suggest ways in which
it eould be changed. Il you would perhaps like Lo
enlarge on what you yoursell have written we would
be very grateful to hear it

A. Thank you very much indeed. 1 think that it is
perhaps worth starting off by saying that within the
definitions of Frascati and the general background
writing on Frascati there is no doubt about that and
my personal concern would be that you can build a
very large spectrum of activities that may be
construed to be R& D but where the interpretation of
what those numbers mean at the end of the day is
subject to different interpretation depending upon
what point you are sitting in the particular chain. I
am talking in a by and large sense naturally, but if
yvou take the areas of basic research and applied
research, which are the first two categories of

Frascati, | think in the areas of research institutions,
both in universities and Government research areas
and so on, there is no doubt that there is a reasonably
common understanding of what those mean and
probably very little room for ambiguity there, As 1
was saying in my note, where 1 see the greatest
problem is when you are moving beyond the applied
research area into what Frascati calls exploratory
development and where exploratory development
can be construed to cover a very wide spectrum of
activities, particularly as you move out of the more
research-orientated environment o a more
industrial and applications environment, where you
are ultimately talking about developing a product
and selling it in the marketplace and so on. Often [
think the ambiguities arise there because there is this
greal gap belween, at the right-hand end of the scale,
the manufacturing process where at the end of the
day you are going lo produce the product you have
designed and one might call that the end of the R&D
phase of any kind ol activity, and the left-hand end of
the scale, the end of the applied research phase and
the slightly ambiguous area of exploratory
development, which does leave one with a host of
activities going on which are very much open, I think,
to misinterpretation. That is not to say that the
people who are generating the data are doing it in any
way wrongly. In some ways if I was to make one
general point is would be that in my mind in relation
to what [ have just said there is perhaps a need o
build on Frascati, not throw it to one side but to build
on il, particularly in the third category of exploratory
development, and to try and ensure that the
exploratory development phase is better defined to
spell out the kinds of processzes that do actually occur
in real life between the end of the applied research
and the manufacture of a product in an industrial
base. That to my mind is the key factor that probably
would merit some attention in the sense of definition



52 MINUTES OF EVIDENCE TAKEN BEFORE THE

2 March 1989

Sk CoLiv FIELDING

[ Continued

[Chairman contd.]

to try to see what are those steps and try to make the
meaning of those steps understood generally, so that
when companies, government organisations and so
on are generating statistics or deriving statistics, that
information effectively will be against some common
base of understanding. | think that is the problem.

70. The Frascati Manual does give some examples
in this field, does it not?

A, It does. I think all I am saying i5 in a way that
the current usage (if I can put it that way) is quite
clear about basic research and applied research. The
danger is that you sweep inlo exploratory
development a very large spectrum of activities and |
think that if you are in the business, for example, of
using statistics to measure wealth-creation or
investment in R&D or something of that kind, it is
guite important to have a better understanding about
what the ingredienis are of those exploratory
development statistics than perhaps is obvious from
most interpretations that are generated. That isall. In
other words, it is saying it is all there but one cannot
read into that what one needs to read into it.

Lord Nelson of Stafford

71. As a lot of the statistics are used for
comparative purposes — one firm against another or
one counlry against another—it is really rather
more important, is it not, to have a common
interpretation. in fact you might say an absolute
interpretation?

A Yes indeed.

72. If you take the defence field, which we touched
on earlier, would you know whether the United
States and Germany and France interpret their R&D
in the defence field in the same way as we do,
particularly in relation to these big figures on flight
testing, aero engine design and so forth?

A. | think the answer is that there arc minor
differences of definition. I think in Germany they
follow by and large the interpretation which we
might have in the UK of effectively blocking into
exploratory development virtually everything that
occurs after applied research until you actually
generate a set of drawings to produce a product. In
the United States, although 1 do mot pretend for one
momént there is a readymade answer there, they do
in their statistics generate a definition called research
and development and trials and evaluation (RDTE)
and, as 1 recall, the definitions break down into
research. They do not try to say what is-basic and
what is applied, although in most instances in the
DoD they are not actually doing very much basic
reseéarch, it is more applied research, so that research
means applied research. Then they follow on to
exploratory development, advanced development
and engineering development, and 1 think in some
ways, although even those are liable to
misinterpretation, at least in my mind in terms of the
processes that are actually happening, those items do
tend to give you a meaningful description. To me, |
wuu.ld certainly see advanttd development as
meaning an area of some technological risk, of some
ﬁmt_e Inl!:cwatiun content and so on, compared with
engineering development, which is probably slightly
lower technological risk than advanced development

and where the rate of innovation is probably less by
definition.

73. The trouble is that in defence nothing stands
still, does it? In those terms that you outline, would a
mark 2 and a mark 3 and a mark 4 of a particular acro
engine or particular aeroplane or missile be
develo nt?

A I think 1 would see that example you give as
engineering development in my terms and in US
terms.

Chairman

74. And you would not want that included in
research and development statistics?

A. No, | do not think 1 am really saying that at all.
[ think 1 am really saying that it is still research and
development within the meaning of the term and I
think it would be guite wrong to remove it to
somewhere oulside, because even in the very last
stages of engineering development there is still an
innovative content even if it is about manufacturing
technology or something like that and, therefore, it
obviously could have wider applications than purely
that product. That would be my private definition
about whether it is worth calling it R&D,

75. One of the main cnticisms behind all these
things was because all those three types of
development are so expensive and, therefore, so
much money goes into it, particularly in fields like
electronics and aerospace, and because so much of
what is spent in that is spent by the MoD, therefore
when you look at the statistics as a whole that
element distorts the whole purpose of having
statistics?

A, Indeed.

76. It has been suggested to us that you actually
remove development altogether and have research
statistics as a test of innovation and development
statistics for totally different purposes?

{&8ir Cofin Fielding) | think that is not an
unreasonable point of view. My feeling is that,
whatever you call it, [ would certainly favour the idea
of separating research and dcv:!;fmt, except that
| think you have a very long period of common usage
of the term “R&D", and the difficulty is that
whatever you call it in the future people will still talk
of “R&D™. That is a problem. I think there is a lot to
be said for it, if one can get away with it. I think my
message much more is that development is a complex
process, and it would be better in many respects if one
could from a statistical point of view have some sub-
definition of what that means so when looking at
statistics you can see¢ what that really means in
relation to what you are trying to prove by the
statistics. | think another aspect is that you have to
leok at what you decide to call it from the point of
view of the conduct of business, because there is no
doubt the conduct of business will drive people in
companies to call things “R&D™ or "'M}Eml
and research” which might have slightly di L
meanings, so0 that is another matter altogether.
Perhaps all we need concern ourselves with is when
that information becomes public and how you define
it from then on. Yes, I think there is something to be
said for separating R&D, if vou eould overcome the
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common usage factor which in all the years 1 have exploratory development and advanced
been involved 1 have never managed to see anvbody  development.

change; “R&D™ is something which slips off the
tongue all the time.

Lord Nelson of Stafford

77. But you would not want to separate them too
far?
{ 8ir Colin Fielding ) Mo.

78. The measurement of wealth-creation based on

R without any D is not going to measure very much
academically?

( Sir Colin Fielding) Without doubt, and that is

why in many respects one is talking about R&D,

because it is a linked process, a continuum in some

ways,

Chairman

79. Do you think both the MoD and the firms
which do extramural R&D could without difficulty
split up development into the three categories you
have suggested?

{Sir Colin Fielding | Yes, I think they could. I think
they would all need some sort of guidance in
definition terms which would be capable of
interpretation, but it would not be impossible, and to
a large extent a lot of the companies, certainly when
I was in the MoD, already tended to talk of it as
engineering development in the way I have just been
describing it, and the way it is described in the United
States, and for the very reason there is a danger
people see engineering development as a huge
innovative process which should be matched to basic
research or applied research, which is not quite true.
It is innovative bul innovative in a different sense,
and in using that information you have to apply it in
a different way.

B0. But, sticking to Frascati, you would stop at
exploratory development and cut out the other two?

(Sir Colin Fielding) You might do. It may be
sensible in a sense to build any changes into an
extension of Frascati; in other words, to accept that it
is a continuing process. You are talking of basic and
applied research, and you are then going to talk of
exploratory development, and then you are going to
be talking of phases beyond that—whatever you
decide to call them.

Lord Nelson of Stafford

81. But where would manufacturing development
fit into it? If you take micro-electronics, the biggest
effort has gone into developing new manufacturing
equipment and new technology.

{ Sir Colin Fielding) Yes, indeed.

82. Equally, under the American defence policy at
one stage they include amongst their development
contracts to industry substantial contracts for the
development of production of manufacturing
machinery?

{ Sir Colin Fielding) And they still do?

£3. Where would you put that?
{ Sir Colin Fielding) 1 think that depending on the
nature of it 1 would group that largely between

B4. But you would include it in development?

( &ir Colin Fielding) Yes, because [ see it as being
applied to a very specific operation, whether it be in
micro-electronics to process silicone or whether it be
in methods of generating composite design and
manufacturing processes for aircrafl fuselages.

85. But Frascati does not cater for that?

{ Sir Colin Fielding) In a way, this is perhaps the
concern about Frascati. I think Frascati does do that
if you read the words broadly enough. The problem
you are left with is ambiguity about the meaning of
basic and applied research; you are leflt unclear about
what exploratory development really means.

Chairnan

£6. In your notes you say that in dealing with this
problem methodologies need to be developed to
break out this element of engineering development
from exploratory development in a meaningful way
which can be universally understood across
boundaries. How do you suggest this should be done?

(8ir Colin Fielding) In a sense, probably the only
thing one can do is attempt to solicit a sufficient
corpus of view about what might be reasonable
divisions between exploratory development at the
lefi-hand end and production at the right-hand end,
and, having derived what seem to be sensible and
meaningful divisions, to try to define those in as clear
a way as possible so anybody reading that in a
company or government can thoroughly understand
whalt it is one is trying to do. If one is going to talk of
extension, that is probably the only way of tackling
it. I think you have to take broad, informed wisdom,
because it is not only about defence and it is not even
about engineering in the manufacturing industry.

87. So, when we go to the second stage ol our
inquiry, and we think of sending out a letter to firms
asking if they could give examples in their field of
basic and applied research—very much the same as
your examples—it might be sensible for us to ask
them: Would it be possible in their field to break
down development into your three categories?

( Sir Colin Fielding) Indeed, particularly in terms
of external declaration, because in my experience
companies do not always have that way of breaking
down their bwn internal programmes from a
management point of view, so they have to take what
they are already doing to manage their programmes
and distill that out into meeting the requirements of
the statistics.

88. You heard at the tail end of our previous
evidence a certain amount of scepticism about the
value of these statistics and what they are used for.
Do you feel there is a need to collect more and more
detailed statistics so they can actually be used for
useful purposes, whether by government or other

7

le?
Pﬂ?g;'r Colin Fielding ) In spite of the difficulties and
the kind of controversy they generate, I suppose I
have to stick to a gut feeling it is right to try to do
something meaningful if for no other reason than
because at one level governments are tryving to make
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policy decisions about what they should invest in
R&D and in what sectors and what the wealth-
creation possibilities within those sectors are. | think
if you have not got that kind of information you
really have no basis for beginning to debate that
point. I suppose I hitch my personal waggon to the
idea of saying the better you can make the definition
of the information the more meaningful it will be in
usage. | think that perhaps that has been the difficulty
so far. 1 think it is important. It is difficult,but I think
correspondingly when you start making companisons
across national boundaries, which again are critical
to exactly those kinds of issues, it is important
internationally to try to find some sort of agreed
framework.

Lord Kearton

89. But it is not agreed by the witness that you
measure everything by cost and not by quality? You
can have 100 research workers with alpha pluses and
hundreds with beta minus or gamma minus and
everything else is the same and the results are
completely different?

A_ 1 think that is a very fair comment and 1 would
not pretend that what 1 am saying iz only one
parameter of a rather difficult multidimensional
problem, but it seems to me that the business of
quantifying the gquality of R&D, certainly
internationally, is a phenomenally difficult exercise. |
am not sure | understand gven how to begin to do
that, whereas I think so far one can tend to begin to
equate financial investment. [ think those who are
moving in those sorts of scenes can often make some
rather qualitative judgement about a comparison of
the guality between R&D in, say, microelectronics in
the US and R&D in microelectronics in Europe or
something like that, and from that you may get
meaningful arguments about, are we doing enough
or are we not. That is the only thing I say, but I do
accept your point. It is phenomenally difficult and it
is a bit qualitative.

Baroness Lockwood

90. Do you think by applying your definitions it
would perhaps be easier to judge, as it were, the
quality of the research? For instance, one would
probably get a better understanding of the division
between actual research and development on your
proposed definitions.

A. 1 think possibly it would not be so much
perhaps quality but it would be interesting to make
Judgments. You might find that one particular sector
or one particular country has a lot ofil.salgggvd R&D
money invested right in manufacturing technologies
and nothing in innovative R&D or product
processes, which would be an interesting thought,
whereas another country might have everything
invested in product concept R&D and practically
nothing in manufacturing technology or production
technology. Again that is an jnteresting thought.
These are some of the kinds of deductions one might
make out of these sorts of situations and 1 think
maybe those are less dependent on quality arguments

than they are about missing links in the R&D chain,
in faect,

Chairman

91. Do you find the subcategorisation in the
Government review of primary purpose a valuable
one? Could it be applied to Frascati as well, do you
think?

A. I think 1t could, undoubiedly.

92. Do you think it would be a good thing to do?

A. Yes, I do. 1 think it would be very relevant
because at least that is a further attempt to try to get
in a sense another limb of a matrix, so to speak, as |
see it, of understanding what that R&D is about,
what it is addressing and 50 on. A lot of what we have
been talking about so far has been addressing the
product process but there are other kinds of R&D
ioo which, of course, we have to take into account.

93. Do you think we ought to try and get an agreed
international definition of strategic research and
near-market research?

A_ 1 think it would be helpful to have as good a
definition as one can but there is a limit to how far it
is worthwhile straining on that. point because
undoubtedly at the strategic research level there is
probably a fairly reasonable international kind of
leeling about what that all means and the chances are
there would not be too much ambiguity. As [ say, [
think where the ambiguity lies is very much more as
you go towards the product process and the product
development as to what does it mean and what do the
numbers mean within that particular bracket?

Lord Kearton: You get an awful lot of “copycat™
research in industry. Some company develops a
product of some kind and its rivals decide they will
try to match it and they go through the literature and
look at the plans, so there is a certain amount of
industrial espionage in trying to match their product.

Baroness Lockwood: What would industrial
espionage come under? Research?

Lord Kearton

94, We had better ask you the question, | think!

A, Yes, it is a difficult one and undoubtedly that
sort of thing does happen. but when you have
“copycat” research then you do have sheer
duplication, which at the end of the day is not
necessarily, in either national terms or international
terms, making the impact you imagine by looking at
the numbers. 1 would like to pick up another point
that relates to what we have been saying. One of the
concerns | have is the fact that a lot of the statistics
we are talking about relate to Government
expenditure and so on and, of course, that is the area
that is reasonably easy to get at because it is in the
public domain already. [ think there iz a very
significant contribution by definition made by
private industry to that particular portfolio and it is
one where, while one is busy in a sense generating
very highly refined data on Government expenditure,
at the other end of the scale one has rather crude and
inadequate data on industrial investment. Whilst [
accept the reality that it is jolly difficult to define that
and all the problems we are talking about in the
public domain become even more difficult in the
private domain, nevertheless it is a factor which can
be a major distorting factor if you just treat public
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expenditure as being the only characteristic to apply
to wealth-creation and so on.

95, The definitions do seem to be very uncertain. I
was 20-odd years or so in applied research and we
built up an expenditure of very large sums indeed. It
is surprising what a large amount of so-called R&D
is effectively trouble-shooting, as it were ad-hoc
investigations to make sure a turbine was not moving
on its bearings and expansion of turbine blades did
not foul the casing. There was an immense amount of
meney put into that but in the returns it was all down
as R&D.

A. 1 think it is certainly a point of view and at the
end of it all I think that is why I felt in talking about
definitions one can perhaps generaie a cock-shy at
what might be a likely set of definitions, in a sense in
the way I am talking this afternoon, and [ will not
pretend mine i3 a totally mature and refined and
highly-laundered situation at all. But to play those
kinds of definitions across a wide range of industry
and across a wide range of academic research
institutions is a means of trving to flush out where are
the funny situations to which these sorts of
definitions do not apply very easily and how might we
get better clarification even of those definitions. In
other words, it is a starting process, I think, to getting
a better answer.

Chatrman

6. Would you like to comment on the machinery
for collecting these statistics? Professor Pavitt
covered this to a certain extent and he complained

that one of the problems was that the people
collecting the statistics changed and then they
changed and he quoted the example of an
extraordinary shift in one year from mechanical
engineering into the motor industry and back again.
Do vou think we should have somehow a more
permanent machinery, whether it is linked 1o the
Central Statistical Office or what, instead of a
combination between the DTI and the Cabinet
Office?

A. There is certainly much to be said for generating
as much continuity as possible because the one single
point I want to make there is that at least there, there
may be the possibility of generating a kind of
historical memory of just what these definitions mean
and what is the use of these definitions, so that
anybody in any doubt about the situation can come
to this fountain head of knowledge about what it all
means. | think that in itsell would be useful because
this 15 one of the problems, that the exploratory
development onwards definition within Frascati is
open to wide interpretation. It is easy from the point
of view of those who are doing the R&D because
anything that is not basic or applied research you put
into exploratory development by definition, but
when a third person looks at that information, what
he or she makes of it is much more difficult to say,

Chairman: Thank you very much, Sir Colin. That

has been very helpful and it will help to guide us as to
whether we fire the second-stage rocket.




56 MINUTES OF EVIDENCE TAKEN BEFORE THE

THURSDAY 23 NOVEMBER 1989

Present:
Carver, L (Chairman) Flowers, L
Chorley, L Kearton, L
Clitheroe, L Shackleton, L
Dainton, L Sherfield, L
Erroll of Hale, L
Memorandum by British Aerospace

Thank you for your letter of 24th October 1989. I am now pleased to provide a full reply to the
guestionnaire enclosed with your letter of 14th September.

BAe welcomes the opportunity to give evidence to the Select Committes on this important topic. Our
response to the preliminary enquiry in February (see page 57), covered some of the same ground, and thus
there may be some repetition. However, for completeness, this reply deals sequentially with all the questions
from the “CBI version”. As in our first response, we would claim that adequate investmentin R&D is essential
for a healthy UK manufacturing industry and that accurate quantification of the real investment in R&D, by
both Government and industry, is important if policy is to be well founded. ;

Our detailed reply is as follows:—

Question |

What definitions of R&D do companies use in their day-to-day operations? How do these differ from those
used for the purpose of:

(a) making returns to the DTI survey of industrial R&D;
(b) compiling Annual Reports and Accounts?

BAe has not, in the past, required its Companies specifically to identify R&D strictly according to the
Frascati definitions but action is in hand so to do. However, in presenting Technology and Business Plans,
with their associated budgets, our companies provide a reasonably accurate identification of both company
funded research and development according to Frascati. Our research work is almost entirely “Applied
Research™ and it is clearly differentiated from “Experimental Development™ (known in BAe as Product
Development) in the planning, management and financial processes. Thus, when dealing with company
funded work, the BAe returns to DTI and the compilation of the Annual Report and Accounts are based on
Frascati.

There are however problems associated with work performed by BAe under contract from MoD. In these
cases, BA¢ had traditionally accepted MoD’s own identification but recent analysis of several major
development contracts has shown that many of the tasks covered did not contain the “appreciable element of
novelty™ which is at the heart of the Frascati philosophy. A BAe working party considered several established
definitions of R&D including Frascati, the US DoD definitions, the Downy definitions for project
management, and also generated a definition of “True R&D™. This work showed that there was a reasonable
equivalence between the definitions and we have concluded that, for the sake of overall consistency, to try to
use Frascati as a universal standard and to interpret MoD contract work accordingly.

Question 2

What problems do companies experience in classifying their R&D spending for the purpose of:
(a) making returns to the DTI survey of industrial R&D;
(b)compiling Annual Reports and Accounts?

In financial terms, the key problem is the need to differentiate between R&D and other much more
expensive downstream activities. The outstanding example is associated with MoD contract work, as
described above. The BAe working party, subsequently supported by an SBAC study, indicated that based
ona 1I!-nlm;l|= survey, only about 20 per cent of such MoD contract work qualified as R&D under the Frascati
definition. This experience showed that a considerable amount of investigation, on an item by item basis,
would be needed to give an accurate assessment of the extent to which there is an “appreciable element of
novelty” in a major MoD contract. Thus we can only provide an intelligent estimate based on an overall

engineering judgement of the nature of the work involved at any given stage of the development of the
particular project.
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Question 3

In your initial response to the Sub-Committee you stated that companies “vary in their degree of adherence
to the Frascati definitions . . . while believing their variants are consistent with Frascati”. What is the degree
of variability between the operating definitions of R&D used by companies within:

(a) the same industrial sector
(b) different industrial sectors

Within the UK aerospace industry there is a recent example. Following the BAe internal review, the same
problem was put to the leading UK aerospace companies through SBAC and they were able to identify
expenditures on “True R&D" following the BAe (Frascati like) definition and guidance. This suggests that
the Frascati definitions are a reasonable basis for companies within a sector,

We have little direct evidence about comparisons between sectors.

Question 4

What explanatory notes or guidelines do companies use in interpreting the Frascati definitions? Are they
adequate for this purpose? How well do companies understand the concept of an “appreciable element of
novelty”, which is at the heart of the Frascati definitions?

The explanatory notes and guidelines for interpreting the Frascati definitions are quite comprehensive and
they address the critical borderline cases such as prototypes. It is however a difficult subject and fine
Jjudgements may still be required. The notes are made available within BAe but in practice they may not be
fully employed. A more concise and user friendly set of definitions and supporting documentation, which
emphasises the concept of an “appreciable element of novelty™, would be an effective means of improving the
situation.

Cuestion 5

How good are existing industrial R&D statistics? What degree ol subjectivity is involved when companies
categorise their R&D spending? Is it possible to attach confidence limits to these figures, ie + /= 5 per cent.,
10 per cent. or 20 per cent? How reliable are apparent trends in the return from a particular source?

A number of specific examples have been analysed, particularly for major projects which dominate the
costs, but the interpretation into an overall view involves fairly wide assumptions. It would not be possible to
put reliable confidence limits to such subjective analysis.

Ouestion 6

What factors limit the accuracy of R&D statistics? For example, it has been suggested to the Sub-
Committes that the accuracy of industrial R&D statistics is affected by the failure to record the R&D activities
of small firms? Are there any changes to the DTI survey of industrial R&D which vou would recommend?

It is difficult for BAe to comment on the overall accuracy of UK statistics and the contribution from small
firms except to refer again to the problems caused by the categorisation of MoD work and the corresponding
uncertainty about the interpretation which industry makes when reporting on such contract work.

Question 7
Do the Frascati definitions provide a clear means of differentiating between:

{a) basic and applied research

We have no strong views about the adequacy of Frascati in differentiating between different kinds of
research. Clearly some identification and recognition of basic research is needed if only to help protect
the existence of such work. All our research falls into the applied category.

(b) research and development

The differentiation is clearly stated by Frascati and we are not aware of any problems in the five areas
which are reference.

(c) R&D and other related activities

This is the key interface with substantial increases in expenditure as R&D work builds up and evolves
into downstream activities such as system integration and production. The Frascati definition and
criteria are clear enough, understanding and interpretation are the crucial problems (See Question 4).

Our response to sub-questions (i), (i), and (iii) are covered by our answers to Question 3 and for sub-
question (iv) we have already described the problems which stem from MoD using a much broader definition
of R&D which substantially overstates their investment in true R&D.
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The question of international comparisons of R&D (v) is a very complex subject. An attempt at such a
comparison was presented in the Appendix to the EIRMA lecture by Mr I R Yates on “Defence,
Development and Economics™. This drew attention to the many problems involved in making such
international comparisons of Defence R&D and the many inconsistencies in the reporting by different
countries, subsequently incorporated in the Annual Review comparisons. This analysis described reasonably
comparable reporting to UK in the USA scene (explained further in Question 9), the need for substantial
correction to German data, the lack of satisfactory data in Italy and the unusual R&D situation in Japan.
Mane of the countries were reporting according to Frascati definitions, since their primary concerns were their
differentiation between research, development and production for defence budgeting purposes.

Cuesiion 8

In vour initial response to the Sub-Committee you stated that *fair comparison based on Frascati ought to
be possible provided that a consistent approach was taken™. Does this imply that the Frascati definitions are
not consistently applied? If so how can this be improved? What will be the effect of the revision of SSAP13 on
this situation?

In our view, Frascati definitions are not consistently applied. As previously stated, a more concise and user
friendly set of definitions and supporting documentation would be a major improvement, and it would benefit
the interpretation of SSAP13 revised. We would look to Government, specifically MoD), to make the major
contribution to improving the quality of R&D statistics.

(uestion 9

What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example, the OECD is considering supplementing the “‘basic™ and “applied™ research categories with a
“strategic” research category. The US Department of Defense sub-divides “experimental development” into
“exploratory”, “advanced” and “engineering development” (Annex 2). Does industry perceive any
advantage in the use of these, or other, categories to classify their R&D spending?

The key problem is the need to differentiate between R&D and the much more expensive downstream
activities and so any changes to Frascati should be focused in this area.

There are no inadegquacies in the Frascati definitions, as such, if they are used to identify the question of
“appreciable novelty content™. However, the Defence Ministries and consequently the defence industries
have to go on with further engineering development to bring their development projects to a satisfactory
production standard, including proving and qualification of this standard for release for military service use.

This division of development activities is reflected on the USA documentation mentioned in the question.
This is the logical progression of Defence R&D project activity. We are not required to draw these divisions
in our dealings MoD in UK.

Question 10

Taking, as examples, one or more companies from a number of different industrial sectors would you
identify the activities, funded by those companies, which they would define as falling:

(a) within the Frascati definition of (i) basic research, (ii) applied research, and (iii) experimental
development;

(b) outside the Frascati definition of R&D, but within the range of related activities which they may have
difficulty in distinguishing from R&D.

In BAe studies, we have found that a review of the nature of the work covered by “*Prototypes” or “*Pre-
Production™ vehicles is the relevant focus for establishing an understanding and proper interpretation of
R&D expenditure. We have discovered no simple formula but the “appreciable element of novelty™ has been
the dominant criteria. Thus, for aircraft, the first one or two prototypes might qualify but later aircraft will
be used for work associated with integrating numerous sub-systems which would be repetitive in character

and not novel. A similar but more extreme situation occurs in the development of motor cars and I suspect in
the development of drugs.

Cuestion 11

In the “Annual Review of Government Funded R&D" there is an “apparent discrepancy” between the
amount that government says it spends on R&D in industry and what industry says it receives from
government. How does this situation arise and how can it be improved?

It is difficult for BAe to comment but we suspect that the main problem in industry lies in the lack of
technical consideration which is given ie the replies emerge from the financial system without proper review
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and interpretation of the underlying work. We fear that the collection of accurate statistics will not command
a high priority from busy technical managers.

We have already referred to the problems of MoD data, a problem which we believe is understood by MoD.

Question 12

It has been suggested that the number of scientifically and technically qualified personnel emploved in R&D
is a better indicator of R&D effort than is R&D spending. Do you agree?

We do not believe that the number of qualified staff employed on R&D would give a better indicator of
R&D effort than R&D spend, for a number of reasons. R&D effort depends not only on the numbers of
qualified staff and of the research and development facilities available to them. Also, companies may sub-
contract research work elsewhere. Universities, and the relevant numbers of staff might not be readily
identified. In the asrospace industry, some staff are employed on R&D within the Frascati definition and also
on subsequent development activities; with problems in allocation of time to each. The use of qualified staff
numbers would introduce further complexities in the comparison of R&D between different countries.

We have a similar problem in production, where it is often suggested to us that “man-hours” would more
properly evaluate production effort. Again, this begs the definition of direct workers and indirect supporting
workers, the machine tools and capital investment available to them. In the end, the overall cost is the only
sensible applicable measure,

I trust the above is of assistance to you and look forward to appearing before the Sub-Committes on 23rd
MNovember 1989.

I R. Yates

7th November 1989

Preliminary Memorandam by British Aerospace
Introduction

BAe welcomes the opportunity to give evidence to the Select Commitiee on this important topic. We
consider that an adequate investment in R&D is essential for a healthy UK manufacturing industry and BAe
businesses in particular. Accurate quantification of the real investment in R&D, by both Government and
Industry, is important if policy is to be well founded and the Select Committee has correctly identified the
need for a consistent and well understood definition of R&D. The following response addresses the three
guestions, and the sub-guestions, posed in the letter to witnesses. We consider that the questions themselves
are useful and would be appropriate for a wider survey. However, we also suggest that specific reference
should be made to the value and clarity of the supporting explanatory notes which are needed for a proper
interpretation of the Frascati definitions (see response to question 2).

I. Do you use the Frascati definitions in identifying R&D and differentiating it from other activities? If not,
what definitions do you use?

BAe has not yet required its Aerospace Companies specifically to identify R&D strictly according to the
Frascati definitions but in requiring the presentation of Technology Plans, Computing Plans and New
Business Plans with their associated budgets there is a reasonably accurate identification of both research and
development. Our research work is almost entirely “Applied Research™ and it is clearly differentiated from
“Experimental Development™ (known in BAe as Product Development) in the planning, management and
financial processes. Formal differentiation has stemmed from accounting procedures, such as the Frascati
based SSAP 13, and those of our major customers such as MoD.

Whilst BAe has had no major problems in identifying company funded R&D, there are problems
associated with work performed by BAe under contract from MoD. In these cases, BAe has traditionally
accepted MoD's own identification but recent analysis of several major development contracts has shown
that many of the tasks covered did not contain the “appreciable element of novelty"” which is at the heart of
the Frascati philosophy. A BAe working party considered several established definitions of R&D, set against
the nature of the work involved in the development of several aerospace products. This has led to a proposed
definition of the limit of true R&D to “correspond to a point where sufficient knowledge is available to
proceed to a decision to initiate, with confidence, the design of a product but not necessarily to proceed to a
production decision™.

This corresponds to the Frascati definition, the end of the Advanced Development stage as defined by the
US DoD and the end of feasibility and project definition for project management defined by Downey. This
study created a better understanding within BAe and positive steps have been taken to work to a common
standard as referenced in our 1987 Annual Report.
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These issues are now being taken up within our Rover Company with a view to achieving a consistent and
coherent approach across the Group.

II. Granted the Frascati definitions are the international standard, do they provide a consistent means of

differentiating:

(a) between R&D and other activities;

(b} between different kinds of research, and between research and development;
for the purposes, in both cases, of:

(i) compiling statistics of R&D activity within an industrial and/or scientific sector;

(ii) comparing R&D activity between industrial and/or scientific sectors;

(iti) comparing R&D in the civil and defence sectors in the United Kingdom;

{iv) international comparisons of R&D activity;

and

(v) compiling company accounts.

In financial terms, the key problem is to differentiate between R&D and other, much more expensive,
downstream activities. The Frascati definitions are consistent but the problem lies in their interpretation. This
is tackled in the body of the OECD report (ref The Measurement of Scientific and Technical Activites—
Frascati Manual 1980) by discussion of the interfaces, such as the treatment of “prototypes™ but this

discussion runs into many pages. We suspect that most people involved in providing R&D data do not take
the time and trouble to read, understand and take guidance from the notes supporting the definitions.

Turning to the particular areas of application (i) to (v), we can of course, only speak for our own experience
and our perception of the situation in a relatively limited number of related areas.

afl)
Within the aerospace industry, there is a recent example. Following the BAe internal review mentioned
earlier, the same problem was put to the leading UK aerospace companies through the SBAC. They
accepted the existence of the problem and were able to identify expenditure on True R&D following the

BAe (Frascati like) definition and guidance. This suggests that the Frascati definitions are a reasonable
basis for companies within a sector when the principles are fully understood.

afii)
We have little direct evidence about comparisons between sectors but our present programme of
integrating Rover into BAe will no doubt soon give greater insight.

alii)
As mentioned above, there are major pitfalls in comparing R&D expenditure, as defined by MoD,
with Frascati definitions used elsewhere. Our experience suggests that there are no fundamental reasons
why fair comparison based on Frascati should not be made providing a consistent approach is taken.

aliv)

International comparisons of R&D activities are made by OECD but we have had great difficulty in
acquiring sufficient information about foreign interpretations to be confident about the accuracy of
comparisons, particularly for defence expenditure. The detailed categorisation used by the US DoDisa
major exception and we would be more confident in this case. -

aiv)

Frascati definitions are the basis of SSAP 13 and it would be reasonable to continue to use Frascati in
future.

(b)

We have no strong views about the adequacy of Frascati in differentiating between different kinds of
research. Clearly some identification and recognition of “Basic Research” is needed, if only to help
protect the existence of such work.

The differentiation belwIpen “research” and “development” is clearly stated by Frascati and we are not
aware ol any problems in'the five areas which are referenced.

HI. What therefore are the specific inadequacies of the Frascati definitions, and how might they be amended?

Inadequacies lie not so much in the Frascati definitions themselves but rather in the acceptance of their
use (for example by MoD) and in their interpretation. The existing supporting documentation addresses the
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interface areas and the interpretation of the definitions quite well but it is a difficult subject which takes many
pages. A more concise and “user friendly” set of definitions and supporting documentation is probably the

most effective improvement which could be made.

It 1s important that the UK puts its own house in order, and if at all possible, the internationally agreed

approach established by Frascati should be retained.

J. Arnall,
Head of R&D

23rd February 1989

Examination of Witnesses

Me Ivan R YaTes, Deputy Chief Executive (Engineering) British Aerospace, MR J ArxaLL, Head of R & D
(BAe HQ), and Dr W StEwart, Consultant to British Aerospace, Society of British Aerospace

Companies, called in and examined.

Chairman

97. Mr Yates, we are very grateful to you and your
colleagues for having come along to talk to us this
afternoon and answer our questions and for the
various pieces of paper you have sent us, including
extracts from lectures you yourself have made, and
Dr Stewart’s paper. If I could just bring you up to
date as to where we are, we started off with the study
at the beginning of the vear. It arose out of
dissatisfaction which previous studies has caused in
our mind about definitions of research and
development and their use for either policy purposes
or making comparisons either between industries or
nationally or internationally. We spent the early part
of our study trying to make certain we were asking
the right questions. That took us a few months, and
we had help from you and others in advising us as to
what guestions to ask. We sent out to 31 different
organisations including industry, government
departments, accountancy and others. We did not
send out exactly the same questions to all concerned.
The Sub-Committee then turned its attention to the
greenhouse effect while the backroom boys tried to
digest all the evidence we received. We have now
reached the stage where we have looked at all this
evidence and we want to tackle some major issues
that arise out of this, in which we realise you have
taken a great deal of interest, in particular the major
question of the distortion caused by the MOD's
figures. So perhaps you would like to introduce your
colleagues and, if you wish, make a general statement
before we ask questions.

{ Mr Yates) If | may first introduce my eolleagues,
Dr Stewart who was with the MOD has now been
helping in some of these activities over the last two or
three years. Mr John Arnall of British Aerospace is
the head of research and development. 1 understand
from your remarks that you fully appreciate the
difficulties; it is a rather complex subject and any
attempt to produce meaningful apparently simple
statistics can be very misleading. I got increasingly
interested, partly for reasons of internal management
in the company and the efficiency with which we did
our research and development, and I tried to make
comparisons with the competition but also
recognised that the significant difference in the way
the MOD recorded their costs, which was perfectly
satisfactory for MOD purposes, did lead to traps if

you added it in simply to the rest of the civil sector,
which thersby overstated the total research and
development apparently in the United Kingdom.
That worried me because 1 felt that we were not
aware of a significant situation, when apparently
there was a deficit in relation to other countries—
similar countries—and it was really at that point,
about three years ago, when we started to look into
some of these things in some detail. Since then there
have been a series of studies to which you referred. 1
think probably they have got nearly as far as is
necessary. It is one of these situations—rather like
trying to find the length of the periphery of the
United Kingdom, when you start looking at finer and
finer detail and you start worrying about individual
pebbles on the beach—or wonder whether the chap
in the lab making the tea is actually doing research
and development or not. There is a point beyond
which it is not worth going. I believe we have got to a
good practical situation now where one can
reasonably understand, where—although there are
guite a lot more things, particularly in the civil sector,
where we do not understand éverything very well—
it is much better. Perhaps that is an answer to your
guestion,

08. Then do you think SSAP 13 is going lo make a
significant difference to the accuracy of our
knowledge of the R & D going on in industry?

{Mr Yates) 1 think it will help, but it really
addresses the profit and loss account of the company.
50 there would be two things missing from that, one
of which could be costs of research and development
which are counted under the overhead costs of the
company and therefore do not appear. Secondly, it
may not take account of research done under
contract. For instance, in our case in British
AeTospace many companies are under contract to the
Ministry of Defence or even the DTI, so in that sense
one would tend to understate it. Bui the Frascaii
definition is satisfactory, but SSAP 13 might miss out
the points I have made.

99 If I am right SSAP 13 only asks for an overall
statement of the R & D and does not expect it to be
broken up into research and development.

{ Mr Yates) No, | think there are two aspects, if 1
may. One is differentiation between research and
development. 1 think it is important actually that
differentiation 15 made, partly to understand the
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breakdown—and it varies between industries. I think
that is an important thing. Secondly, 1 believe the UK
problem is, in fact, that there is not enough
development and therefore you need to separate
development from research to understand how much
is done in relation to, say, similar countries. So [
certainly do wish to see recommended a breakdown
between the research and the development elements.

100. As [ understand it, il you conform to SSAP 13
vou do not necessarily do that?

{ Mr Yates) No, 1 think you need Lo go beyond it
really. I believe so.

Lord Chorley

101. Are you saying SSAP 13 is inadequate?

{ Mr Yates) In two ways. It does not differentiate
between the research and development, it aggregates
them. Secondly, a company literally interpreting it
might not, or would not, necessarily include the costs
put into its overheads. For instance, the Ministry of
Defence would allow certain charges into overheads
which would not appear in the profit and loss
account, so we would miss that element and so could
understate it; likewise that which could be dome
under subcontract to the company—declanng under
SSAP 13 would not necessarily put that in. In fact, it
would not.

Chairman

102. If you look at the totals that industry gives,
those include both R & D. You reckon from that you
could judge the degree to which they were putting
effort into innovation?

i Mr Yares) It is a very good indicator. There are
others—if you have got the numbers employed in an
arca—but if vou want a single best indicator I think
the amount of money spent is the best.

103. 1 know when we talked to OECD they very
much made the point that they wanted to try and find
some way nol just to judge input but to judge whether
the output from R & D was actually producing the
innovation expected. Is that a practical thing to do?

{ Mr Yares) Extremely difficult, I think. You then
get into a very fine degree of differentiation, for
instance there is a difference between what I might
call industry based on chemistry and industry based
on physics. We are in the latter, which is
manufacturing industry, and it is technologies which
effectively form the building blocks for the ultimate
product. That is why [ think the ratic between
research and development spend in those two types
of industry are different, and 1 think you have to
notice there are quite wide variations in the spend, if
you take it as a percentage of sales or turnover,
between say  electronics, where research and
development (like pharmaceuticals) can be in douhle
figures, 10 per cent. plus, and other companies, such
as Aerospace, where putting an aircraft together
means you are putting together a lot of things like
engines (which already have the R&D in the price
when you buy them) so that tends, looking only at the
aircraft manufacturers’ expenditure, to understate

:ﬂ;mtal R&D, and you have to be very careful about
Lhis.

104. Why does the city take fright if they see the
R&D figure is high in the annual statement, which
happened to Glaxo lately I understand?

(Mr Yates) ] think there could be two elements to
this really. It is generally understood the city does not
like surprises, and you could say that suddenly came
as a surprise and produced the reaction, or over-
reaction. The other element is that generally speaking
the whole, what 1 would eall the development
investment cycle—or process of doing research and
then taking it forward to the beginnings of a product
and then into development and then into
manufacturing—is not really understood properly,
either in its various parts or the amount of time you
spend in each phase. Consequently, I think the return
you gel on investment 15 not properly understood
and therefore we under-estimate, [ think, as a nation
the importance of making those investments and the
growth which comes from it.

105, In spite of the fact we have all these clever
young people who are supposed to have studied
science at university going into the city?

{ Mr Yates) Bringing their numeracy and ability to
think, which is a great advantage to them. I tried to
find a model of what 1 have just described in
economics text books or in any of the schools of
economics, and [ could not find one, and I had to
spend money on constructing this whole
development  investment cycle. Very often
economists do not view research and development as
an investment which leads to growth, but it comes in
as a cost.

106. So it is the economists who need educating?
{ Mr Yares) And we are spending a lot of time on
that.

Lord Flowers

107. Mot least the business schools?

{ Mr Yaies) Yes, indeed. If you look at most of the
schools of economics they are mostly associated with
social sciences or accountancy and not engineering.

Lord Dainton

108. Some research is insurance protection, 18 it
not, in the sense that a firm becomes aware and ready
to take advantage of other people's discoveries?

{ Mr Yates) That is right, and that would increase
the initial spend on research or even in the early
development stage where yvou might wish to make
one prototype of one thing if you wish to move out
quickly.

109. The difficulty is knowing how to classify?

{ Mr Yates) It would appear if a firm was normally
reactive, it would do that and that would appear in its
total sum of spend. If one found one was doing half
as much as one's rivals, 1 would be worried.

Lord Shackleton

110. Take a working system, say, ol your new
aircralt, are you able in view of the various
components (a) to say how much is production and
(b) how much is B and how much is D? When it
comes to an unsuccessful project, like the electronic
equipment that was going into the Nimrod—I do not
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know whether that is shown in the GEC accounts,
perhaps it may be a profit to them because the
Government presumably paid for it—are those
figures remotely possibly available or established?

i Mr Yares) 1 think you would need to do two
things. You would know from the Ministry of
Defence’s accounts how much was what you might
properly call manufacturing, which is producing
several sets at the same time. You would alse know
what the Ministry of Defence called research and
development. The difficulty then comes that under
that definition of development there would perhaps
be a lot of repetitive work which is straight forward
engineering which made it possible to do the
subsequent production, and it is that bit which 1
think you need to take away, and call the parts or
elements of research and development, and
engineering (or pre-production engineering) and
then you can move into full production. [ think they
can be obtained, yes. Separating out research from
development, and that element of development from
the Ministry of Defence definition, is somewhat
judgmental. This is where you come back to
interpreting the element of novelty from the Frascati
definition. 1 think it can be done to reasonable
ACCUracy.

Chairman

111. Let us turn to this major question of the
problem which the MoD's R&D poses, both in the
question of the enormous amount they list under
development and also this discrepancy between what
they spend on development and what the firms who
are doing the research and development for them
actually say they spend themselves. What do you
think ought to be done to put this right?

{Mr Yates) I think if the Ministry of Defence
contracts were interpreted by firms more clearly
under headings which accounted for the type of
work—{for instance the American Department of
Defense uses definitions which properly interpreted
give us a fairly good handle on what we are looking
for—that would be quite satisfactory. Equally, if we
still left the U K Ministry of Defence with its broader
definition, so long as one was fairly clear on each
major project or major contract that which was
innovative and that which was not, that point could
be made by the contractor or the project officer, and
then we could get this distinction quite clearly.

112. You think it would be done project by project?

{Mr Yares) 1 think so, because the ratio of
research and development differs, and the amount of
development work in each product differs. It would
not be reasonable to apply a blanket scaling. In
electronics you could be producing a black box or a
total weapons system and the ratios change. In the
SBAC study British Aerospace found they had a
smaller percentage of the innovative, so-called,
development part than the companies providing the
equipment to them. That is understandable because
they would put a lot of equipment into an aircraft
and then fly the aircraft, and maybe they would be
looking at one-twentieth or one-fiftieth of the total
system being changed between flights, whereas the
rest of it is doing nothing.

113. Is that not going to lead you down a
frightlully complicated process because you have to
look at each component and ask how much
innovation is there in each chip?

{ Mr Yates) It gets ridiculous and [ get back to my
problem. Exactly. You can get a sufficiently accurate
one by looking at the contract level.

114. This would be done by both the procurement
executive and by the firm to which the contract went?

{Mr Yares) | think il there 15 a set of definitions of
the sort 1 have developed basically within British
Aerospace, it could be applied by the aerospace
industry and the defence industry. I think that could
be accepted by the Ministry of Defence and one could
quite readily define for most of the contracts, nearly
all contracts, how much money came into each of the
calegories.

115. One of the arguments put forward against
having a lot of sub-divisions is that this involves a
greal deal of subjective judgment about which
division you put them into.

{ Mr Yates) Well, that is inevitable, I think. it is a
degree of so-called accuracy with which you strive. If
you go for getting three-quarters of the truth you get
it quite readily; if you try and go for 99 percent you
find you are forever arguing. That would be
completely nugatory. I am sure in a practical sense we
can get as close as we wish, We are looking for quite
a large discrepancy, | believe 30 percent odd. If you
can get that down to 5 or 10 percent, we have gol as
close as we need.

116. You therefore think it is possible by adopting
the nght methodology to produce more or less
accurate figures of the Ministry of Defence on
research and development which then, as it were,
correspond more or less to the general Frascati
definitions and more or less correspond to the same
definitions in the civil field and, therefore, would give
a true picture of what governmeni research and
development really is and a true picture for
international comparisons?

{Mr Yates) Yes, I do. 1 believe it can be done
without too great a burden.

117. Why does not the Ministry of Defence do it
then?

i Mr Yates) | think for their own management and
accounting purposes they do not need to. It is really
a question of the national good, il you like,

Lord Chorley

118, Why does not the DTI do it? I understand
they are responsible for making the returns for the
OECD and they say they follow Frascati.

{ Mr Yates) They do follow Frascati.

119. But they ignore the novelty point?

{Mr Yares) No, they get returns from the
companies and the companies, in effect, in giving
figures to DTI have made the judgment as to what is
novel and what is not, and you do actually get
differences between what MOD say they are paying
and what the industry says it is receiving under their
interpretation of Frascati, which tends to reinforce
the point I am making. There is a difference.
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Chairman

120. But the distortion iz both something that
matters and that can be cured?
{ Mr Yares) Yes.

121. We should grill the Ministry of Defence when
we lake evidence from them as to why they are not
doing it?

{ Mr Yates) Yes, il I might suggest, how can they
readily do it, how easily can they do it?

Lard Flowers

122. Could I ask Mr Yates about motivations for
all this. The MOD for its own purposes does it that
way, that satisfies its purpose, whatever that is. |
suppose it only matters that they do not do it the way
the rest of us do it because people go round making
statements, giving lectures and inventing policies if
they happen to be Ministers, on the basis that the
United Kingdom does or deoes not do as much
R & D or whatever as other countries. Then it
becomes a matter of some importance, but for
another reason.

{Mr Yates) Yes.

123. So there is only any point in trying to get thesa
classifications more accurate if there is a particular
purpose that one has in mind, is there not?

(Mr Yates) Yes.

124, So really in what vou have been doing to try
and help sort this out what has been your purpose?

{ Mr Yares) 1 believe that the way the figures are
published does tend to overstate the total apparent
research and development in the United Kingdom
for the reasons | have said, and that what appears as
about, let us say, 2-3 per cent. of gross national
produce as R & D (which is in the same category as
France, Germany, the United States and Japan) is
actually, if you make the correction [ believe is
necessary, rather less than 2 per cent.

Lord Kearton

125. You draw the conclusion in your paper that
we need to spend £1 billion plus a yvear on civil
research and development.

{ Mr Yares) Because il you take the guoted MOD
expenditure of £2-3 billion and you then do your
sums you end up with £1-2 billion missing.

Lord Flowers

126. Your motive is in the context of trving to get
maore money spent on research and development?
(Mr Yates) Yes,

Lord Shackleron

127. In order to get accuracy in the published
figures. This is really where we come in.
{ Mr Yates)] Yes,

Chairman

128. How important do you think it is that the
figures should reveal what is célled Knowledge and
Technology Transfer Potential, or KTTP?
Technology transfer is obviously frightfully
interesting but how important is it to see that the
returns do show that?

{ Mr Yares) 1 think it is perhaps going to a level of
accuracy or attempted accuracy which is perhaps
unnecessary. It is an interesting concept and 1 think
in some ways it is an important one, It depends what
you are looking for.

Lord Kearton

129. I thought it was self-defence on the part of the
industry, they were keen to know how much national
effort because they wanted to show there was a
spinoff on the civil side.

{ Mr Yates) Well, interestingly enough it was an
ACOST concept, not an industry concept, and it was
in the context of the ACOST sub-committes on
which I was. There was an attempt to find out what
could be transferred from the Ministry of Defence or
had potential for transfer into the civil sector—hence
this definition.

130, In your own paper it is very low in your own
view. | think you quote a figure of 20 per cent. or so.

{Mr Yates} That is the ACOST figure really. |
should point out it is a two-way business, There is
civil technology from modern computers and
software which transfers back into the Ministry of
Defence. It is not all one-way.

Chairman

131. The OECD 1 think are considering this. Do
you think something should be added to the existing
Frascati definition to include technology transfer?

{ Mr Yates) No. It depends on your objective. 1
think we should not regard KTTP as being an
alternative to the Frascati definition. 1 think that is
clear. Nor in a sense is it just a refinement of it. In a
sense it addresses another question. If you want to
keep the national statistics fairly clear, then I think
one would look to the Frascati type definition, the
innovation, basically the level of novelty, and that is
clear enough, 1 think, and is probably sufficient for
practical purposes. If you then need to go for some
other reason to se¢ what potential for knowledge or
technology transfer between sectors is, then you go to
the KTTP thing, but I would not think it necessary to
apply it across all the statistics, which would be the
implication of going to that solution.

132. You said in your report that you tried to turn
your own companies within British Aeros into a
greater conformity with Frascati. Why did you do
this?

{Mr Yates) Two reasons. | think one wanted
basically to improve the efficiency of the
management of research and development.
Secondly, it was to keep track of that which was
generated internally out of profits, and that which
came [rom contracts in the Ministry of Defence. So
in a sense | was also in that part of it trying to track
through the potential KTTP.

133, Have you found difficulty or have the
companies themselves found difficulty in doing this?

{ Mr Yates) Wot really, no. What you need is some
guidelines to interpret the Frascati definition—it
needs perhaps to be a little more user-friendly, if [
may say that, and you need to explain what you mean
in more homely terms.

134, They give a fairly extensive listing of
examples, do they not? Why are they not using them?
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{ Mr Yates) My colleague was remarking that they
are almost too long. People really tend best to
understand by example and, for instance, justif | may
for a second, if you have a new aircraft and are going
to have to build 15 of them to develop the whole
weapons system, perhaps the first one or two might
be regarded as innovative, but with the third, fourth
and fifth you might say “Let’s forget it, there is a lot
of repetition in this”. That is a very crude definition.
I would say interpret Frascati to mean the first two,
but ignore the rest.

Lord Chorley

135. Surely that is what Frascati does say.
{Mr Yates) That is so. | am not adding anything
to Frascati really. It is simply to help interpret it.

136. They say that in so many words, if I recall the
passage. It might not be the sort of book people want
to read at bedtime. Would it help if there was child's
guide to case law, examples?

(Mr Yates) 1 think it depends. If you were a large
company with a lot of people you might be prepared
to have that. If it is a small company, you may find
the accountant or whoever it is who has to do it does
not want to read through all those cases.

Lord Shackleton

137. Do you think the other countries’ figures in
OECD are as impaired as the figures we produce
nationally, or do you think they get it right?

{Mr Yates) From what I have said the American
figures appear by categorisation to be very nearly
accurate and directly useful. [ would like to ask Dr
Stewart to comment on this because he did a very
deep analysis of this and tried to make the
corrections, and once you have made the corrections
he has made, the ultimate figures are right. But it is
the sources of funding which is important, as well as
the definition.

{ Dr Stewart) | think the basic problem is that the
QECD collect these figures without too much
examination of the basis on which the figures were
provided. are provided by government
departments in each of the countries and. in the same
way as we have this problem, if you really want a
total by Frascati definition, you have to take every
single item and go through it and evaluate it and add
them all up; the Ministries of Defence are not really
prepared to do that. The second main subject is what
is it you want to compare. Y ou have, for example, in
comparing the UK with Germany, first of all a
complete slice of nuclear work which the Germans do
not have. Now do we want to compare total defence
R&D or do we want to compare thé non-nucléar
content of it? The third main point 15 that each
country is very differently organised, generally for
historic reasons and for their own particular
purposes. Again in the case of Germany, where they
have for historical reasons generated an arrangement
for R&D which is largely funded by ministries other
than the Ministry of Defence, you find a different
type of comparison being drawn. Even if you go
down to quite specific examples, work which is
almost identical in the two countries will be funded
by the MOD in this country but will be funded by the

Ministry of Research and Technology in Germany
under what is nominally a civil heading because it
does not appear under the Defence Budget. So it is
trying to get rid of all these different approaches to
things, to try and get at the comparable data we are
really looking for. You are looking at two basic
things, one is the innovative part of it, which is where
all the germs of the ideas come from, and the second
18 how you exploit these. When you look at different
countries’ industries, we have a complete indigenous
industry in this country in many areas—aircraft is
one—whereas in Germany they have mainly been
involved in collaborative projects in  advance
technology. So the split between what is the
innovative side of the thing and what is the
exploitation of it is quite different in the two
countries. At the end of the day you have to ask, what
15 the purpose of the comparison, and you get a very
different answer depending on what you want to
utilise the daia for.

Chairman

138. Strategic research is being used increasingly
asa term in different fields, and | know the OECD are
considering whether or not Frascati should be altered
to include strategic research. Do you think there
should be a new definition which differentiates
between strategic, basic and applied, or is the answer
to have different categorisations of applied, or not to
have any change at all?

( Mr Yates) | am inclined to not press for a change
myself because I think there are two elements to this.
It could be confusing il one had a further set of
definitions, and the interface between the sectors of
research gives rise to confusion. 1 believe at the
moment the overwhelming problem in the UK is not
to get a precise definition of the various types of
research, but trying to find out more accurately just
how much development is done, or not done, as the
case may be. That is the overwhelming priority,
frankly.

139. Are there industries or sectors of civil
industry which, as it were, commii the same crime as
the Ministry of Defence in classifying things as
development which have not got much innovative
content? Can you compare a field in which the
Ministry of Defence is particularly guilty of this and
a field outside which is not guilty of it or goes the
same way?

{Mr Yates) Yes, | think there might be examples.
I would be very wary of associating mysell with the
word “‘guilty” with regard to the Ministry of
Defence! It is perfectly satisfactory for their
purposes, what is distorting is when others add them
together, 1 think if there is an element of tnals—field
trials, say, with drugs which may go on for years—
they could well be in this category. I am not going on
very great evidence but I suspect the degree of
distortion is less than in the case of the Ministry of
Defence because by nature the work is smaller, so it
is a smaller proportion of their total research and
development than the Minisiry’s non-imnovative
R&D is as a proportion of their total R&D.

140. In the civil aircraft field, in developing a civil
aireraft, do you not find difficulties in deciding where
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the innovative element begins or stops, and in the
development of a military aircraft you would not
have any difficulty in agreeing with the Ministry of
Defence where that might be?

{ Mr Yates) No, | do not think there would be any
undue difficulty in either case. It is a question, as
Lord Flowers says, of motivation. If you want an
acceptable definition, it is there.

141. The thing I do not really understand is called
civil aviation launch aid, which is included as R&D.
Would you like to comment on that?

{ Mr Yates) Generally speaking, it is that part of
the total which can strictly be called research and
development, for which the companies are
responsible, and that would be the design and
manufacture of the first aircraft, but particularly the
design and some of the flying which is normally
wrilten-off straight out of profit by its nature and
becomes a very large figure for a period of three, four,
five years, and which would so distort the profit and
loss account of the company as perhaps to make it
vulnerable in terms of the stock market. Launch aid
is being conceived as a means of helping a company
through that difficulty, being somewhat simplistic.

Lord Kearton

142. It is recoverable, is it not?
{ Mr Yates) Yes, it is. | was going to say, it is then
recovered as a levy on the product.

Chefrran

143. As development charges are, are they not?

{Mr Yares) Yes, if you sell it. There is a fairly
complex accounting procedure which goes on,
because in civil aircrafl the actual manufacturing cost
of the built aircraft is based on an average and it
comes down as vou build more, and you normally
capitalise that element of extra cost and amortise it
over the whole run of aircrafl, as indeed the tooling
which goes with the manufacturing is usually
capitalised and amortised.

144, So you are not getting a distortion of R&D
definitions in this?

{ Mr Yates) Not of definitions, but you would have
to be quite clear that the part of 4 company’s R&D
which was removed from its bottom line by the
presence of launch aid was added back in il you want
a financial statement of the research and
development done by that company at any one time.

Lord Kearton

145, Do you know whether the Government
classes launch aid as part of its R&D?

{ Mr Arnali) It appears in all the statistics [ have
seen, so | suspect it does,

146. That is cheating!
{ Mr Arnall) It is, yes!

Chairman ’

147. Nobody is guilty, and we do not have cheats!
{Mr Yartes) It would be a distortion if the
company included that total R & D and the launch
aid appeared from the DTI, that would be double

counting. It would be equally wrong if’ neither put it
in; it only has to appear once.

148. One of the things that comes out of all the
replies we have received is that returns of research
and development in industry exclude firms below a
certain size. Another thing which comes out is that a
very large number of these small firms are ones which
have a very high R & D content in their work. Do you
think that there 15 a distortion by the exclusion of
small firms or is the total not significant enough?

{ Mr Yates) | believe the bulk of the R & D tends
to be done by the larger companies and the general
perceplion is that the exclusion of the small firms
perhaps does not grossly distort the national figure,
but I agree it would tend to understate it. But l am in
no posgition to put a figure to it.

149. If you subcontract small firms, then that does
QCCUr.

{ Mr Yates) It would appear on our books if they
did R & D for us. The difficulty is, | think, at small
firm level—and in relation to larger firms they may
even go through an intermediate company—to track
some of these.

Lord Kearton

150, We are largely concerned with research
promoting economic wellbeing and growth. On the
basis of Dr Stewart’s interesting paper we would get
a much better international comparison if you just
left out defence R & D—1 see Dr Stewarl is agreeing.

{Mr Yates) The thing that emerges is that the
United Kingdom does nol appear to do enough civil
research and development in industry.

Chairman

151. Would it be a good idea to exclude defence
R & D from all international comparisons?

{ Mr Yates) | am sorry to say that it depends what
you are looking for, because in the United Kingdom,
for instance, the defence R & D is actually an
industry which has a very strong positive balance of
payments and therefore —

152. The whole export sales side?

{ Mr Yaies) That is not by accident, because there
has been a very strong and consistent R & D pattern
to the aerospace and defence industries for decades.

Lord Kearion

153. Very true. Would you just remind us what is
the surplus on exports?

{ Mr Yares) The aerospace industry net of imports
is about 2 billion, and exports about 6 billion.

Chairman

154. 1 do not know whether you have subsidiaries
in Canada—and [ think Australia has the same
system—where there are tax remissions on R & D
and therefore the taxmen get into the business of
defining R & D wery carefully. Has that been a
complicated process or has that caused problems, do
you know?

{Mr Yates) We have a subsidiary in Australia
which does research and development. I think locally
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it is not too much of a difficulty. Given the level of
definition which we have been discussing today, for
instance, | think that would be perfectly adequate as
a basis on which one could base a tax system. The
Germans and the French also I believe have had
basically tax alleviation systems of a different type,
but [ would honestly believe the level we are talking
about, using properly interpreted Frascati, would be
a perfectly adequate basis for such a system,

155. If we could just get back again to this, we are
going to take evidence from the Ministry of Defence.
Where do you think the major distortion comes? Isit
in the aeros field? Is it in the naval field? In what
field is it—or is it in all fields?

{Mr Yates) From the analysis we did and the
cross-check from the British expenditure with the
American, which is more clear about its definition,
we came (0 the conclusion that the distortions were
of the same order of magnitude in all three categories,
land, air and sea. It is not confined to any one.

Lord Erroll of Hale

156. 1 would like to put it the other way around.
Supposing you did not have this elaborate statistical
exercise at all, would you regret its absence? Would
you have any suggestions as to what might be put in
the place of the present system? It cannot be wholly
bad, on the other hand it does not appear to be
wholly good, because of all the complications which
anse, Could this Committee spend a little time re-
appraising the whole system and possibly suggesting
another system? Would you welcome such a proposal
or would you say it is mot worth the effort,
particularly if you were on this Committee?

{Mr Yates) 1 use the word motivation again! |
think it is difficult to conceive of a set of definitions
which is much better than the Frascati ones. That
would be the basis of anything I would go for. As 1o
whether it is all worthwhile anyway, which I suspect
was where you started, [ think if the UK had a
growth of its GNP which was the same over a long
period of time as other countries and that we had a
manufacturing base that was nearer to 30 per cent of
the GNP than 20 per cent, I would not be very
worried about it. But in fact, given that I believe there
is an overstatement error, by accident, of the R&D
and that research and development is a great driver
particularly of high technology industries, and it is
their growth which is crucial to the growth of the
modern economy, 1 think it is very important to
understand the process. Therefore 1 greatly welcome
what your Lordships are doing and 1 think it is
important to pursue it.

Lord Kearton

157. The lack of civil R&D is a symptom really?
{Mr Yates) Yes, it is.

Lord Clitheroe

158. There is a problem of course that as far as the
MOD is concerned in producing these statistics,
there is some desire to show there is a lot of research
and development going on in the UK, and there is a
problem on the other side for many companies |
would suggest because if they show wvery high
numbers of R&D they then become much more
vulnerable, their profits are down and they look on
the whole not tco good. So there is an
understandable difference between the numbers
which are produced, and perhaps the actual situation
is not all bad.

{Mr Yates) There must be pressures in different
areas to under-record or over-record, or wish to do
s0. | believe the distortions are significant enough
because the MOD figure is quite large and 1 am
talking about £1 billion of R&D that is not done in
the UK that we wish was done. That is so significant
that I think it is important to pursue it. Once that is
redressed you can be much more relaxed about some
of the details, the minutiae, of the definitions and so
on.

Lord Kearton

159. Mow that Austin Rover is part of the
Agrospace group, have you had a chance to look at
the research and development activities of Austin
Bover?

(Mr Yaies) Yes.

160. What is your opinion of the work that
Bhattacharyya 1s doing at Warwick?

{Mr Yates) He has obviously made a lot of
significant contributions there but the pattern of
research and development in the automotive industry
in their published accounts is different again. So that
is another distortion one has to watch out for. The
other thing is that the automotive industry is a
mature industry in the technological sense, so it is
incrementally improving, steadily by a very
creditable amount, and a lot of the improvements
come from manufacturing technology, and not just
from new products, which is also often over-looked.
That is true throughout most of the industry and a
great deal of work has been done in Rover not only
by Bhattacharyya but also with contacts with Honda
and a lot of people.

Chairman] Mr Yates, | thank vou and your
colleagues very much indeed for answering our
questions so clearly and helpfully; it will be of
enormous help to us as we proceed on our study and
advance towards confrontation with the Ministry of
Defence! Thank you.
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Memorandum by the Confederation of British Industry

As 1 have indicated, we have now consulied our Research and Manufacturing Committee on the
enguiry/survey the Sub-Committee is proposing to conduct on the definitions of R&D, and can offer the
following preliminary comments, based on members® responses.

In addition to commenting generally on the survey itself, one or two members made substantive replies to
us on the survey questions themselves. In view of the discussion on this matter which is to take place at our
Committee’s next meeting on 4 April, at which we suggest that | hold back these comments, to form part of
a more widely representative CBI submission to the enquiry to be prepared following that meeting.

What was clear from members' responses to our initial trawl of opinion was that companies do vary in the
degree of their adherence to the Frascati definitions when defining, managing and believing by and large that
their variants are consistent, ultimately, with Frascati. :

On the details of the proposed survey itself, members generally welcomed the Select Committee's initiative
in seeking to clarify the meanings of terms used in R&D to facilitate more useful exchange and comparisons
across scientific and industrial activities. In principle, respondents felt that fair comparison based on Frascati
ought to be possible provided that a consistent approach was taken. Consistent and well understood
definitions of R&D, to allow for accuraté quantification of the investment in R&D by industry and by
Government, were thought to be important of a policy in this area was to be well founded.

Members agreed that the questions posed did broadly address the relevant issues and were appropriate for
a wider survey. Taking up this point about *well founded policy’ it was, however, suggested that the Sub-
Committee might usefully go further and consider whether R&D spend ought in fact to be widely regarded as
a measure of innovation activity, given the often poor correlation between B&D expenditure and successfuly
exploited technological progress. R&D being only a partial measure of inputs to the innovation process,
ideally what was required was a total view of inputs to the process, and how effectively they are combined.

It was suggested to us that many companies providing R&D data did not always make adequate reference
to the explanatory notes supporting the present definitions, thus introducing unwarranted inconsistency, and
that specific mention should be made of this specifically to evaluate the difficulties encountered by providers
of R&D data and to give the Sub-Committee some indication of their accuracy/reliability. It was felt that this
might, but might not, necessarily surface in their answers to the present set of questions.

I hope you find our Committee members' preliminary thoughts in this area helpful, and hope we will have
the opportunity at the 4 April meeting to discuss the issues with your team in more depth.

Anne C Humberstone (Miss)
Secretary, Research and Manufacturing Committee

I15th March [989

Letter from the Confederation of British Industry

_ Following your letter of 19th May 1989, we wrote to over two hundred of our members known to be
involved in R&D. To date we have received some thirty replies, and have again discussed the matter with our

Research & Manufacturing Committee, On this basis we can offer the following response to your
questionnaire;

1. The definitions of R&D used by companies in their day-to-day operations tend to be based on
Frascati, but place ‘greater emphasis on internal budget/departmental responsibilities. These
operational definitions are normally used when responding to the DTI surveys. However, many
companies clearly also include expenditure on other activities such as technical services and product
development for the purpose of Annual Reports and Accounts. Presumabily the revision of SSAP13
will eliminate this discrepancy in future company accounts;
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2.

In general companies experience few problems in making returns to the DTI surveys, as operational
definitions of R&D are normally used. However, several companies suggested that the DTI should
be more specific regarding the source and use of expenditure for R&D in order to minimise the
source and use of expenditure for R&D in order to minimise errors due to double reporting, ¢.g.,
contracted out R&D being reported by both the contracting company and contractor;

Operational definitions used by companies are normally based on Frascati, but often detailed
guidelines to interpretation are provided by parent companies or trade associations, e.g. those
produced by the Association of the British Pharmaceutical Industry (APBI), and the European
Industrial Research Management Association (EIRMA). As a result statistics for R&D spending
are more consistent within specific industrial sectors than across different industries;

As noted above, many companies rely on industry-specific guidelines provided by trade association

or parent companies rather than the more general explanatory notes provided in the Frascati
manual. Several companies believed that the Frascali guidelines were too abstract and biased
toward university-based rather than industrial R&D. Most companies understood the concept of
“an appreciable element of novelty”, but one respondent felt that this was a poor criterion for
distinguishing R&D from related activities, as subsequent product and process development may
also involve ‘an appreciable element of novelty’;

The majority of companies believe that R&D statistics within specific companies and industrial
sectors are accurate to within = 10%, but statistics across different sectors and countries are
generally considered to be less comparable, estimates of the variability being as high as £ 5%.
However, a few respondents felt that attaching confidence levels to R&D statistics might further
undermine their usefulness as an indicator of innovative activity;

As suggested by the above, a degree of subjectivity is involved in categorizing R&D expenditure
and this will limit the accuracy of R&D statistics. Two other factors may also affect the accuracy of
statistics: the double reporting of contracted out R&D, as noted in (2); the non-reporting of the
R&D activities of small companies. Typically small companies have no formal R&D staff or
expenditure, and such activites are normally lost in more general design work, and product and

process engineering;

Few companies appear to experience any difficulty differentiating between basic and applied
research as defined by Frascati, largely because very little basic research is conducted by industry
“without any particular application or use in view"; thus by definition almost all industrial research
is “applied”. True “basic” research is mainly conducted in the public sector. Similarly most
companies appear to have no problem distinguishing between research and development, but a few
respondents were unhappy about the borderline between acquiring new knowledge and applying
existing knowledge used by Frascati. However, by far the greatest problem companies experience
with Frascati is differentiating between “experimental development™ and subsequent product and
process development, particularly in industries where the production of prototypes is not common
practice. As a result, in many cases such “experimental development” is not reported in R&D
statistics. In contrast companies from several different sectors stated that almost all defence contract
work is normally counted as R&D by the MoD, although much of this is essentially product
development, involving no “appreciable element of novelty™;

Definitions of R&D appear to be consistently applied within industrial sectors, but greater
variability may exist between different sectors. In order to improve matters it would be helpful if
Frascati included industry-specific guidelines for interpretation, similar to those currently provided
by various trade associations and other bodies. The revision of SSAP13 may improve the accuracy
of R&D expenditure reported in company accounts, but is unlikely to have any significant effect on
compatibility of statistics across sectors without such additional guidelines;

With the exceptions noted in (7) above, most companies believe that the existing Frascati
definitions are clear and concise, and that the main problem is the generality of the explanatory
notes and guidelines. There is widespread agreement that further subdivision of these definitions
would confuse rather than clarify interpretation. However, several companies believed that
“‘strategic research™ might be more appropriate than the existing category of “basic research’ and
the condition that such work is “without any particular application or use in view™ revised
accordingly. It was also suggested that the inclusion of some reference to timescales, persons
responsible, location of activities and probability of success might help interpretation of the existing
definitions;
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10. Examples of activities falling under the various headings are:
Basic Applied Experimenial Other related
Example Research Research Development activities
Pharmaccuticals Identification of new  Synthesis, extraction, Non-routine safety
chemical entities in biological and evaluation, pharmacy
existing felds of pharmacological and clinical evaluation
interest testing of new products
Electronics (TV) Work on image Coding algorythms Experimental Subscquent
processing and wrting software  hardware product and
process
development
Composite materials  Study of properties of  Work on different Application of resulis
new malerials and joint configurations 1o specific products
failure mechanisms and structures
Cias appliances Study of combustion  Design of new gas Prototype gas Technical
PIOCEsses burncrs appliances support in the
field and safety
1esling
Machine Tools Determine process Application and Develop a specific tool
and code soltware preparation of and apply to more
machinery data complex machining
operations
Scientific intrumenis Mone Study of lasers optical Design and Develop new
filters and detectors manufacture of range of devices
prototype instrument
Polymers None Converl existing Apply new materials
polymers to new to produce and test
dervatives durability

The treatment of VAT and profits on defence contracts, the broader definition of R&D commonly
adopted by the MoD for contract work, and the more general problem of sub-contractors failing to
correcily identily funds originating from the Government all contribute to the “apparent
discrepancy™ referred to. To help overcome this problem the MoD could adopt definitions of R&D
closer to those used in industry, and the DTI survey could attempt to identify the original source as
well as use of R&D expenditure;

Companies recognise that expenditure on R&D is an imperfect measure of innovative activity,
particularly for the purposes of historical or international comparisions because of the effect of
exchange rates, inflation, variations in the cost of personnel and so on. However, there is no
widespread support for the idea of using the number of scientifically and technically qualified
employees instead. This is because many companies, especially smaller enterprises, have no staff
fully employed in R&D activities, and other companies rely heavily on work carried out in
universities and research organisations. Furthermore, the labour—and capital—intensity of R&D
varies across industrial sectors. Therefore on balance, the number of scientific and technical
employees should only be used to complement, rather than replace expenditure on R&D as an
indicator of commitment to innovation.

I hope that you find our membess' experience and views on this matter helpful, and we will await the
outcome of the Sub-Committee’s enquiry with interest.

Joseph Tidd
Technology Group
19th July 1989

Examination of Witnesses

Dr Joe Tiop, Technology Group, CBI and Dr G J K Acres, Director of Corporate Development Johnson
Matthey PLC, examined.

Chairman had done had left the Committee really very

161. Dr Tidd and Dr Acres, thank you very much
for coming along today to help us in our inquiry with
the views of the CBl. Thank you, Dr Tidd, for the
letter you sent us on 19th July which was extremely
helpful. If I could just bring you up to date as to
where we are. We started off this inquiry at the
beginning of the year because previous studies we

dissatisfied with the figures that were produced from
the wvarious sources, both for Government
expenditure on research and development and on the
accuracy or otherwise of the expenditure by industry.
So we set aboul trying lo see whether something
ought to be done about this and if 50 what. The first
few months of the year were devoted to trying to
make certain with your help and with others® help
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that we were asking the right questions. We then sent
out a list of questions to 31 different organisations
and at that time the sub-committee turned its
attention to another subject, the greenhouse effect.
We have now come back to this after having had all
the answers to the questions in writing which have
been worked on and digested. We are now trying to
deal with the main points and we have not yet really
tackled the Ministry of Defence. | do not know
whether you would like to make some opening
statement. Perhaps you could tell us just how
important you think it is that definitions of R&D
spending should be more accurate than perhaps they
are today. First of all, that the definition should be
right and that the revisions to them should be more
accurate than they are because one has (o ask oneself
the question: for what purpose are we collecting all
these figures and that will determine whether they are
satisfactory or not. Perhaps you could give your
views on that and finish up by saying whether you
think the S88AP13 will make a significant difference to
the accuracy of public knowledge of the research and
development going on in industry?

{Dr Tidd) The first thing is 1 think we would all
agree that R&D is just one element of innovation or
industrial innovation. There is only a tenuous link
between R&D and competitiveness. It is not
established in academia if there is any direct link. 1
think we all suspect intuitively there is a link and that
link is probably the process of innovation. Again you
are aware the OECD identifies seven stages in the
innovation process but of those traditionally the only
one you can measure easily (and it is still not easy to
measure that) is R&D and one of the others is the
number of scientific and technically trained
personnel which OECD also ask for. These are two
factors which are easy to quantify if not to define. In
the case of R&D, yes measuring R&D is important
therefore it follows that the definition should be as
consistent as possible for the sake of international
comparisons and comparisons across sectors but 1
think if our remit is to examine that question that is
fine and we can discuss that. Perhaps a more
important question is trying to get & handle on how
important innovation is and measuring activity in
that area; that is very difficult. We appreciate the
initiative to try and improve the consistency of R&D
and that is very important. It is only one factor, we
believe, in the whole process of innovation. We feel
having established R&D expenditure we need to
move on perhaps and start looking at a broader
picture of innovation, the general process of
development, things like marketing, all these things
that are in the same process and I think it is perhaps
artificial to look at that one element in isolation. I am
not sure whether we need to broaden the discussion
or remit or focus on the definition of R&D. I think it
is a worthwhile remit. Having said that, we believe in
this country at least it is important to get across (o
decision makers there is more (o innovation than
R&D. Historically, the UK has been fairly efficient at
performing R&D, although the actual sums spent are
not that great compared with international
competitors. It is translating R&D resulis into
products and processes that the UK has been
historically very weak at and that is another area of

major concern. R&D is important but it is one
element of this entire process of innovation. That is
what the CBI is looking at, that is what we are trying
to raise awareness of. There is more to innovation
than R&D or technology. Itis an entire process and
perhaps the weakest link is downstream of formal
R&D. To come to the second point, the accounting
practice, again the focus 15 on R&D. That 15 very
worthwhile because it is a thing which has been
measured internationally for many years. In the US it
has been a requirement to give expenditure on R&D
since the 1970s. It has done companies no harm and
there are signs of other benefits. This has become
public knowledge. Yes, the revised accounting
practices will benefit public knowledge of R&D,
shareholders, analysts, research workers but I think
it must be appreciated there are limitations, they are
partial inputs to the process of innovation. They do
not measure output or efficiencies and they are only
one of the many inputs into the process of
innovation. I think it would be wrong ifl we judged
countries on their R&D expenditure. It must be
useful but it is not the whole picture,

162. It is important that there should be an
accurate reflection of what effort the firm is putting
into research and development and important for the
firm itself, important to shareholders and investors,
important to Government but how important is it
between one industry and another?

{ Dr Aeres) If I could answer that one for you. In
our experience it is very useful to be able to compare
what a company is spending compared with its
competitors in a given sector and also to compare
sector to sector when one is discussing in-house how
much one is spending, what one is spending it on,
etc., etc.. Having a definition that is acceptable to
one's accountants on the one hand and maybe one’s
sales and production people on the other in our
experience has been very valuable. It gives us that
opportunity to compare what we are doing with what
maybe our competitors overseas are doing off a
similar base.

163. So it is important the definition should be one
which is common to different industries, common to
different countries?

{Dr Acres) For that purpose, yes. What one does
with that figure and how it is broken down, whether
that is by Frascati or by some modification of
Frascati, that is the sort of second phase that Joe
Tidd was talking about. So you have a number which
i&;r]gvnrsally recognised as being a number related to

Lord Nelson of Stafford

164. What you are saying is comparative values are
more imporiant than absolute values?

' Dr Acres) They are at that first phase. There are
various surveys being done, as some of you are well
aware, within European industry by EIRMA, and in
the States by IR1 and similar organisations. There is
a great deal of information available on how one
industry compares with another, how individual
companies within the individual sectors compare and
where people have taken the trouble to classify R&D
expenditure either into the three bands that Frascati
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divides it into or the other bands the analysis of that
figure is quite valuable because it tells you whether
your effort is merely supporting your existing
businesses or whether you have a significant
proportion of your technical resources on developing
vour businesses. That is the second phase.

Chairman

165, It has been suggested to us that, in fact, firms
use different figures for how they look at their
research and development operations in their own
internal operations and what they put in their returns
to the DTI and what they actually put in their annual
statement. Is that the case?

' Dr Acres) There are two factors in there. | think
the more advanced, or thoughtful, companies will
use essentially Frascati or the principle behind
Frascati which is that whatever resource is being
applied to add to the technology base is R&D by
definition. How they divide that up may be different
for internal as opposed to reporting for external
purposes, but the bottom line figure will not differ
significantly. The grey area comes when you consider
what most people call technical support or technical
services. Current thinking 15 that technical support 15
not R&D, but many companies in their annual report
you will see say their R&D spend is so much and that
includes technical support because of the difficulty of
separating one from the other and the fact that most
technical support, or a lot of technical support, iz
done by one’s R&D groups.

166. Would the development of software be
included in that?

i Dr Acres) The development of software, if it was
software that included an innovative component,
then it would be part of RED. I it was software that
you took off the shelf and merely applied to, say,
improve the operation them I would call that
technical support because it would not have an
innovative component.

167. It would be called technical support?
{Dir Acres) Yes.

168. But it would not be included in development?
{Dr Acres) It should not be.

169. So some technical support is, some is not?
{(Dr Acres) Right.

Lord Kearton

170. If you take a firm like IBM, they tend to mix
up technical research and services very intimately.
They have regarded their technical services as one of
the prime reasons for their success,

Dr Acres) 1 would agree with that. Earlier we
were talking about evaluating the benefits of R&D.

I71. Yes.

{ Dr Acres) In terms of benefit, not infrequently the
major benefits come from your technical support arm
which is why R&D people, will be involved in
technical support. In that case, as with IBM, I would
sce the technical support phase as being an extension
of the R&D phase. What Dr Tidd said was that, of
course, it is part of the innovation process, therefore
il one is focusing one's mind on how much resource

one is applying to innovation then Frascati gives you
that number. If you want to know what resources
you are applying to innovation and its exploitation,
then you will inevitably have a different number. So
Frascati, as the SSAP is using it, and as it is used by
OECD and internationally, is a measure of, in my
view, resource applied to innovation.

172. 1 wonder if | can take it further. | very much
agree with Dr Tidd’s early remarks, it is only part of
a continuing process. The general argument has been
in this country that you are going to have commercial
success followed by profits. R&D, it is quite
respectable as a percentage of GDP compared with
other competitors. The evidence we have had to date
says we have oversiated it considerably, especially in
the defence field and the defence field is a large part
of the national R&D and some of it does not come
under Frascati definitions at all. Is this something the
CBI agrees with, in other words we do tend to
overstate our national figure for RED?

fDr Tidd} We received returns from about 30
companies, it is not a definitive survey of R&D in the
country. The DTI has conducted much more detailed
and extensive analysis of research and technological
development. OFf the 30 companies that replied all of
those involved in MoD related work stated that all
MoD contracts are counted as R&D, but the
majority of those contracts are not in the spirit of
Frascati, and are essentially routine product
development. Given the total Government spend on
R&D is almost half on defence related work, itis easy
to deduce how much this over-statement is, So it
appears, yes, there is a very large overstatement.

173. If that 1s 50 do you think the country is doing
enough R&D on the Frascati definitions to remain
competitive?

{Dr Tidd) 1 am not aware of any studies. [ do not
know whether a critical mass of R&D is needed 1o
sustain a country or a specific sector and I think that
is the problem. We are not sure at what point on the
continuum of innovation that the weakness lies, but
because R&D is relatively easy to qualify and
measure, we tend to say this is where we must do
something. We can base policy decisions on R&D
spend but  historically problems have been
downstream in the process, in product and process
development, and translating results of R&D into
product processes people would buy overseas. That
is where the weakness lies. Unfortunately, the
instruments to measure innovation in that grey area
are not very well developed and we are contributing
in our very modest way. Firstly, we now include a
question on expenditure on innovation and we define
that, as market research, R&D, and product and
process development, in our Quarterly Industrial
Trend Survey. That started in October for the first
time. We are aware of the limitations of existing data.
This is only a trends survey so we can say the trend in
this sector is increasing or decreasing but we cannot
say on what base and that is why we need more
detailed statistics on total R&D spend.

174. If you asked the research managers or
accountants, financial directors, managing directors,
to whom are your queries addressed?
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{ Dr Tidd) The quarterly industrial trends tend to
go to targeted personnel, they tend to be in accounts
because they have the figures. We have a second
survey which was launched in September which deals
specifically with innovation trends. We have two
measures, if you like, the Quarterly Industrial Trends
Survey which is widely reported and used, and this
new survey which deals with innovation; it asks for a
breakdown on the different types of spend products.

175. Who answers that question?

{ Dr Tidd) We know that because we control that
directly. They are primarily the research and
technical directors for the innovation survey because
it requires a detailed breakdown of spending on both
inputs and outpuls on innovation. Because the
Quarterly Industrial Trends ask for a whole list of
guestions relating to stock turnover, expected sales,
they tend to go to a higher person in the company
who has a broader picture of the company.

176. In view of what you are trying to find out
should you not ask the managing director essentially
to take responsibility for the information even if he
gets different departments to provide it? Is it not the
philosophy behind the whole spectrum or continuum
from the first idea to the finished product or service
which really matters?

{Dr Acres) Yes. 1 think ideally you would but as
you are probably well aware he would probably
delegate the actual preparation of the document to
someone like myself.

177. True, but taking Dr Tidd's point about the
philosophy behind the whole R&D innovation
process surely that goes squarely to the chief
executive’s desk?

{Dr Tidd) 1 think ideally that would be the case,
but because of our experience of response rates, our
first point of contact with CBI member companies is
the chief executive. Again you are quite right, Dr
Acres, we do many, many different surveys during
the year on different subjects and inevitably the reply
comes from somewhere else in the organisation.
These things are delegated, but worse still when they
are delegated we lose information from the
organisation. Mow we tend to target the person who
will have most of the information, if not all of the
information, to hand. 1 think DTI suffers, in some
respects, in that to my knowledge they do not
monitor well enough where the questionnaire goes, is
it accounts, or research and technical directors who
get the questionnaires? This may be the reason for
discrepancies in, for example, contracting out R&D.

178. Has it ever been a subject at the CBI annual
conference?

{Dr Tidd) I do not think so, although having said
that, in the next year, the CBI Jubilee Year (the 25
year Silver Jubilee) we have a series of nine themes
one per month, but on-going. One of those themes
will be investment in innovation.

179. It is only just coming up?

( Dr Tidd) Yes, although we had a working group
several years ago looking specifically at finance and
innovation. We tend to explore things as we go along.
We have limited resources. The major item this
current vear was infrastructure investment and 1
would see innovation as part of the infrastructure.

D

The priority was training skills and transport
infrastructure.

180. Dwoes it go up before the CBI Council?
{ Dr Tidd) 1t does; it went to the last council. The
ning themes were approved.

181. Despite the fact that the CBI has been in
existence since 1962 or 1963, the concentration on the
whole innovatory process—starting with R&D—has
only just begun to surface; fair comment?

i Dr Tidd ) I think it is fair comment. When [ joined
the CBI earlier in the year one of my jobs was an
innovation trend survey. It has a long history. Itisa
case study of how to manage innovation. In the late
19705 the idea started and it is only now this year it
has been launched. These things take time.

Lord Clitheroe

182. Is the compilation of R.&D statistics merely a
chore for industrial companies?
{Dr Acres) No.

183, Does it have managerial value and internal
application?

{Dr Acres) You are probably interested to know
that since it became a requirement via the SSAP13to
put R&D expenditure into annual reports in my
experience the accountants have taken much more
interest in what constitutes R&D. For example the
definition of R&D and what benefit one is getting
from that activity. There has always been some
interest in that right up to the chief executive. As a
result there is certainly in the companies I am aware
of, and in our own, a much better appreciation of
what R&D is than maybe there was previously except
for the R&D director. As a result of having a bottom
line figure, having a definition of R&D, separating it
from technical support and being able to break it
down either into Frascati categories or EIRMA
categories, whichever you choose to break it down
into, gives people a much better feel for what R&D is
all about and how it relates to the short, medium and
long term interests of the group. Hence in my
experience it is not considered to be a chore. It is
considered to be part of the management of the whole
business entity.

184. Do you feel that really there is a common
industry-specific guideline for R&D or is it an issue
that all industry should be reporting the same way?
Do these different definitions give you confusion or
clarity?

{Dr Tidd) 1 thunk for the last tén years at least the
major companies in Europe and America and in
Japan have contributed to various surveys. EIRMA,
which is close to us in Europe, did a major review of
how R&D isdefined, how it is best defined in industry
and how the amount spent on R&D within the
various industrial sectors of Europe compares
against the various parameters like turnover, profit
and the rest of it and within various industries in
those sectors. There is a considerable consensus
among those companies that carry out the major
B&D as to what the R&D is and how to use the
categorisation of it as a benefit within the
organisation.
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185. Can I ask how the City reacts to this or how
they are going to react to this?

{ Dr Acres) Those of us that responded 1o putting
R&D costs inte annual reports before it became a
requirement and then when it became a requirement
to add a little more commentary to that one line than
we might have done previously, anticipated having a
positive reaction from the City. But [ think most
peaple have found that having put it in (with one or
two notable exceptions that you are all probably
aware of) it has not had the sort of effect we
anticipated!

186. Do you read that that the analysts are
incapable of analysing this problem or people are
wanting money today and not tomorrow?

{Dr Acres) When a group from the CBI were
discussing this very issue with the Department of
Trade and Industry—we emphasised that a single
number for R&D, although it was a useful figure to
have and to be able to compare across sectors of
industry, it did not tell you a lot as to what acompany
was actually doing with the X million that it
identified. You would need to have a commentary on
that and if it was an analyst they would need to have
much more information before they could relate that
to the short term as well as the long term
performance. It might all, for instance, be in
technical support in which case there would be no
new business coming from the R&D effort.
Alternatively, it might all be in the applied research
end in which case it would be very interesting to know
when that was going to be exploited. The two
extremes do not happen, there is a balance. I think
the analysis will come. As some of you are aware, in
America there is a good deal of analysis of these very
figures. Various consulting groups can relate not only
how much one is spending but the balance of how one
is spending it to the type of business you are or they
think you are, and even to the way that they perceive
that has influenced one’s share price and the
performance of the company.

Lord Nelson of Stafford

187. SSAP 13 does not require a differentiation
between R&ED?

{ Dr Acres) No.

I88. Is this a mistake?

{ Dr Acres) 1 think we were discussing this earlier.
If one's initial objective is to get a company basis for
definining R&D in UK industry then SSAP will
succeed. If you want to analyse that in terms of short
term/long-term/existing business/new business, all
the usual management criteria, then you get into the
second phase. There are many companies at this
moment that do not work on a single figure, they
obviously break it down. Companies that have not
arrived at the total figure required by SSAP13, who
are not required to do it, underlines that once they
have got this single figure—I &m sure this is true—
they will want to analyse it, if they are not doing it
already. Hence the sort of information that say the
Science Policy Research Unit or CBI or DTI might
wish to take from that information will become
increasingly available,

189. What you are saying is it would be a good idea
to have the split, but | suppose the argument is what
is the split between R&D?

{Dr Tidd) 1 do not think that is the argument
really. If we are to accept it is an imperfect measure
then the Frascati or accounting standards practice
definition is fine as it stands, but to have any more
fine detail might confuse matters. Small companies
are excluded but a lot of the businesses at the moment
who do not provide that information, and they are
not obliged to, will be encouraged to do so. I think
that the burden is great enough at this stage. If they
suddenly are given this new figure at board level then
they might want, for management accounting
internally, to know more details, but for public and
external requirements the accounting practice
standards are probably fine and more than adequate,
given R&D is an imperfect measure. You could argue
as easily why do we stop at R&D; why do we not ask
for total innovation spend and on patents and
licemsing? How far do you go? I think you have to
accept we want an easy to understand measure for
people like analysts, major shareholders, academics
and researchers, who want more detail; they will
follow that up. 1 think for public information the
accounting practice is probably sufficient as it
currently stands.

190. Would you say the same is true of the use of
the word “experimental” in the Frascati definition in
conjunction with development?

{ Dr Acres) Yes. My own view is that the majority
of people directly involved in defining what R&D
spend is of a particular company would not have a
problem with the word “experimental™ in front of
development.

191. Wot even in the defence field?

{Dr Acres) 1f 1 take the spirit of Frascati which 1
think most of us in the industry accept, and I am sure
the academics will also accept, then R&D is defined
by a contribution to innovation and whether you put
the word “experimental” in front of development or
whether you do not te me is not of major importance.
If one is saying to onesell does the development
activity contribute an innovative t, then if
it does it is R&D or it is development; if it does not it
is something else. The key thing that Frascati is built
on, rightly or wrongly, is innovation. ;

Lord Slﬁe.lj‘fefd

192. Sir Robin Nicholson is reported to have said
this summer that: “simple R&D statistics have their
merits in that they are understood by Select
Committees. However, from an ind standpoint
what is important is the total L on innovation.”
I think you may have answered the substance of this
question already but do you agree with this
statement? Would you like to comment on it further?

{ Dr Tidd) We have covered the ground. In essence,
yes, R&D figures and their values are relatively easy
to interpret and they are readily available in most
companies and will become increasingly so as the
accounting practice spreads throughout the UK. But
we have to recognise their limitations and that they

t one input into the of innovation,
not the entire range of inputs. Nor can they measure
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output, or measure efficiency. In the world of
accounts “value for money’ is the rule. Presumably
the next step is to measure the other subjects on the
OECD seven band scale and try to assess efficiency of
R&D in translating these results into products,
processes and services, that is where the value lies, We
accept R&D siatistics need to be collecied and they
are valuable with the qualification that they are of
limited value when you are trying to assess how much
a company, a sector or a counlry is innovating,
producing a new product. R&D is a partial measure
of input, not output or efficiency. These are more
important, the output and efficiency with which
limited resources are translated into new products
and services.

Lord Kearton

193, Assuming at the end of the day we want a
consumer suggestion because it gives us sales and
profits, one element in this which in recent years has
grown more important is what is called market
research. | used to be the President of Market
Research Society for seven years. 1 can give you a
number of case histories depending on the quality of
the market. Do you think that is a misuse of the word
research?

{Dr Acres) That is a very interesting question. In
our own case we have within our main technical
centre what we call a technical intelligence unit,
which is equipped with the computerised
information systems where we can supposedly—well,
where we can actually—access information which is
appearing around the world on a minute to minute
basis. That we consider as part of the R&D activity.

194. And that is a form of market research?
{Dr Acres) It is. We do not use the words “market
research” for it.

195. One reason | am asking the question is that 1
was a member of the Committee which did some
work on Japan earlier this year and when we talked
to very large Japanese companies we found sitting
right there with research were market researchers,
and they were trying to find out what the customer
wanted, and a lot of their new products arose directly
from very detailed market research.

{ Dr Acres) In our case the R&D expenditure that
you will find in our annual report contains something
like 1 or 2 per cent of the cost attributed to what we
call technical intelligence. 1 believe that part of our
success results from our R&D people having their
own access to what is happening in the world.

Chairman

196. Is there not another thing rather like that,
which is described as strategic research. It is certainly
not basic research and is certainly not applied at the
time to any specific future project, but it is building
up a large area of knowledge in the field in which the
firm itself does operate or even might operate. It may
be done in order that the firm can take advantage of
anything that comes up, or on the other hand
defensively so that the firm can protect itself against
other people taking it up? Would that be included?
How would you include that under the Frascati
definition?

{ Dr Aeres) Inour case, but I am sure | speak fora
significant number of major companies in Europe
and the rest of the world, we use Frascati or
something very similar to it and we look at the
proportion of our spend on what you might call basic
research or strategic research broken down into our
main business units, and compare that with the
shorter term research. Depending upon the strategy
and policy of the group and the business units—if the
strategy were for instance to develop and diversify
the business and we found we were not spending any
maoney in the new business or the strategic technology
area—we would gquestion the whole R&D spend.
That is ane of the big benefits of having a bottom line
number which is clearly defined and taking it one
stage further and breaking it down, because it enables
people other than the R&D management to get an
overview, the sort of thing the chief executive might
want to have a look at initially, to see what sort of
balance he hasin his R&D spend. And hence, having
the Frascati categories or a version of the Frascati
categories, is very important we think in establishing
whether or not you have strategic research being
funded within the organisation.

197. But where do you think strategic research of
that kind fits into Frascati? Is it a sub-division of
basic, a sub-division of applied or is it wandenng
about between the two?

{ Dr Tidd) May I return to the survey we carried
out earlier in the year. We asked members what their
view was on the introduction of an additional
category of “strategic research’ and overwhelmingly
people said no, there are enough categories as there
are, and it 1s far from an éxact science putting spend
in existing categories. What many said was that the
existing Frascati criterion for basic research was
unrealistic in most industrial contexts. For example,
the EIRMA working party back in 1983 or 1984 did
a survey of their membership and they estimated less
than 7 per cent of total R&D spend would satisfy the
criteria for basic research. So what CBI members
were suggesting was, if we need to introduce strategic
as a category, we should use it in place of basic
research, and just have a strategic research category.
Having said that, they qualified it by saying, that of
course this would not apply in the case of scientific
research carried out in universities and other public
institutions where they would have a very different
understanding of strategic and basic research. So
perhaps we get into a complex area where we have
different definitions in industry from those we use in
academia. But industry does not think we should
have separate categories of basic and strategic
because it is very difficult to have more and more
compartments and you introduce spurious accuracy
if you ask for smaller and smaller categories within
that total R&D spend. The requirement under
Frascati for basic is “‘without any particular
application or use in view”, and the majority of
members we surveyed said they did not do that sort
of thing. There is always some application in view, no
matter what the time horizon.

198. But the Government splits this up into applied
strategic and applied specific. Would that not suit
you? What you have just described, the sort of
strategic which industry does, you like to see counted
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as basic but would be in the Government’s applied
strategic.

{ ¥ Acres) This is where you get inio the second
phase of R&D definition. I think you need as simple
a definition of R&D as you can get, which people can
understand, to give you a bottom line number. But
then you have to break that number down and how
you break it down depends upon what you are
looking for. So for instance if in a particular
company or sector or within the Government spend
on R&D you wanted to have a look to see what
proportion of your basic research was strategic, |
would anticipate from the way we use these numbers
that is a relatively simple thing to do. In my
experience you want as easily understood definition
of R&D as you can get, because otherwise it gets very
diffuse.

199, We get conflicting demands here. You get the
demand to make it as simple as possible, and then at
the same time people are saying, “*In order to fill it in
properly, I want examples.” You then begin to have
examples of different kinds, and then you begin sub-
dividing it.

{Dr Acres ) | think what people are doing, with due
respect, is that they are trying to answer several
questions out of one base, Our experience is that first
and foremost the question is, how much do you
spend on R&D, and once you have that number you
can then say, what proportion do you spend on
strategic research or development, however vou want
to cul the cake. That 15 the second question. Is it
experimental development or is it product
development.

20d). Two things, it seems to me, come out of that.
It seems to me from your argument you are in fact
arguing for a definition of strategic. To take the
overall, industry and academia, there is not much
argument about what is really basic research and that
industry takes very little part in it. There is then, as [
see il, an area of strategic research which means
different things at the moment between industry and
academia, and then there is development. However,
from what you said earlier on, if you are going to use
these figures as a management tool or for people to
analyse their industry and see how well it is going,
then you need to have further sub-divisions on
development, to look at it very carefully, which
would perhaps involve your technical services. Now,
am [ right in what [ bave said or not?

{ Dr Acres ) You are right. Where we as a company
useit, and [ do not want to impersonalise it too much,
but we in fact use the EIRMA categorisation which
breaks it into 5 areas. Basic research is the very long
range work that we do. That is only targeted in the
sense that it relates to our core businesses and that
can be preity wide. Then we have research that is
targeted at a major new product or process, with the
emphasis on new. That is the second category. The
third one is work that is targeted at major
improvements to our existing products and
processes. The fourth one is devélopment and that is
relatively short term and that will result in minor
improvements to our existing products and processes
and the fifth one is technological support. That is
how we break it down and that, or something very
similar to it, is how a lot of European companies and

American companies break it down. In other words
it is slightly different to Frascati in that it is product
and business related rather than technology related
but the bottom line comes to the same thing as long
as you exclude technological support.

Lord Nelson of Stafford
201. Supposing the Government, as they
sometimes hawve, considered introducing tax

incentives for R&D. Have the CBI given any thought
to whether these definitions would be sufficient under
those circumstances, bearing in mind what is
happening in a number of other countries?

{Dr Tidd) | think generally the CBI does not
support the idea of having tax incentives for R&D.

202. 1t does not?

{Dr Tidd) It does not. It would prefer to see
blanket reductions in taxation or in inlerest rates
because it feels specifically targeting tax incentives
on, say, R&D could distort investment decisions at
firm level and it feels these decisions should be left to
the firm. In addition if we look to where tax
incentives have been available for sometime, as in
Canada and the US, academic research is
inconclusive, e.g. research done by Mansfield in the
US, suggests R&D spend has increased by one or two
per cent at the most since it has been in force but that
15 more than offset by the loss of revenue to the
government and the proportion of that which would
be put into government R&D. So the entire cake has
not increased, it is just in different areas. So I think
the evidence is inconclusive and the CBI's view on
that is they would prefer a blanket reduction in tax
and interest rates so profits can be ploughed back
into R&D or research rather than targeting R&D as
being more important than other factors.

203. That is the CBI's view on that principle but
supposing the government did decide that that is
what they were going to do, would these definitions
stand up adequately as the basis of any such tax
concessions?

{ Dr Tidd) 1t depends what the objective of such a
policy was. If it was to encourage R&D it would need
to recognise Frascati as the internationally accepted
definition. As far as the performance of British
industry is concerned targeting R&D would be
wrong because arguably that is not the major area of
UK weakness. So I think it depends what vour stated
objectives are. The US evidence suggests that the
effect of tax incentives may not be significant, but if
your objectives are to increase the competitiveness of
British industry 1 think there is almost no question
that that would not be a very efficient approach.

Lord Erroll of Hale

204. To go back to Dr Acres and the 85AP13 and
vour categories, are those compatible with Frascati
or would you have to revise your calegories to fit in
with SSAP137

' Dr Acres) Four of those categories relate directly
to Frascati. We include technological support in our
analysis of our total R&D spend because we, like the
other members of EIRMA and also various bodies in
America, believe that it is important to have that
figure alongside yvour R&D spend because your R&D
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resources are (o a large extent used for technological
support. So the EIRMA categorisation and Frascati
give you the same total spend for R&D if you exclude
technological support.

Chairman

205. It has been suggested to us the whole question
of R&D carried out on contract gets either distorted
or missed out or counted double. Could you
comment on that?

{Dr Tidd) | think we come back to the question of
how you collect R&D statistics and the practical
problems you have with questionnaire based surveys.
You do not know who it goes to, or how many
people, and you have very little control that it goes
to the same type of person in all organisations. For
example the DT survey asks for the sources and uses
of R&D broken down into various categories so in
theory we should have no double reporting of
contracted R&D but it happens, so this suggests the
person replying to the questionnaire does not have
the information to hand on both the sources and uses
of R&D within that unit. So I think we have an
inherent problem there and 1 think that is reflected in
the overall belief of our members that the R&D
statistics are probably no better than plus or minus
10 per cent nationally. Very few companies have one
person who can complete the questionnaire and have
all the information on sources and uses of R&D
expenditure within the company. I think this is a
difficult problem to solve. I know EIRMA have a
guide, a formula that tries to eliminate this sort of
thing by trying to define the R&D function; you
define certain things, contracted in, contracted out,
and that is very helpful but it still assumes that the
person has all the information to hand so I think il is
an inherent weakness of the system of questionnaire
based collection of statistics.

206. Is EIRMA different from SSAP or different
from a DTI survey?

{Dr Acres) It is more detailed and it is more
specific. I do not believe, if I recall the SSAP
document, that it addresses iiself to who in the
collection of R&D expenditure has responsibility for
contracted R&D. EIRMA, in their
recommendations, suggest that the body responsible
for paying for the work should include it in their
R&D costs. If you are carrying out R&D that
somebody is paying you for, you subtract that from
your R&D expenditure and that is the principle upon
which we as a company operate within. We do not get
double accounting within our own numbers.

207. EIRMA is just advice is it?

( Dr Acres) Oh yes. EIRMA, just for the record, is
the European Industrial Research Management
Association. Probably about 175 European
companies at research director level are members of
it. It is essentially a body that is concerned with
research management. Working parties produce
working group reports and within it there will be
advisory recommendations, no more than that.

208. And do people adopt their recommendation?
{Dr Acres) Yes.

{Dr Tidd) 1 think they do.

{Dr Acres) To a considerable extent.

Lord Kearton

209. How do you at Johnson Matthey treat your
work on catalytic converters, of course a lot of which
has been known for donkey's years?

(Dr Acres) Initially it was really a question of
bringing engineering technology and catalytic
technology together in order to get it to work on a
car. That we would have classified as new business
R&D initially. Then, once we had satisfied British
Leyland, as it was, —

210. That you had got from 10,000 hours to 25,000
hours?

{ Dr Acres) That is right. - then it would have been
handed over as a product and would have required a
certain amount of technical support. The initial
catalysts were oxidation catalysts, and then the
demand came in for three-way catalysts. At this stage
research came in again, even strategic research.

211. What is clear is that even for a relatively
straightforward project, which can be described
simply, it is very complex when you analyse the
spend?

{ Dr Acres) I think, with due respect, a lot of people
believe that to be the case. Our experience is that
when you have broken down your R&D into the
calegories you are going to use, either Frascati if you
want to look at it from one direction or the EIRMA
categories from another, our experience is that
people find it much easier to explain whether you are
doing development work, technical support or
strategic research. For instance and not surprisingly,
I think we could say we are doing strategic research
into looking for ultra clean power systems for
vehicles, because, for a variety of reasons, as some of
you will be aware, there is a possibility in America
that they will ban the internal combustion engine.

212. Maybe using different precision models?
(Dr Acres) Yes.

Chairman

213. Is overhead expenditure included in total
R&D, or does it disappear somewhere else?

{Dr Acres) ll.dtpcnds. Where you have a technical
centre which is virtually a stand-alone unit, that
provides all its own services right down to the
gardeners, then the cost of running that centre and
the cost of the project man in it includes all the
overheads. In my experience the difficulty arises
when you have a development group attached to a
product/sales/marketing centre. Then what tends to
happen is that they get their services ostensibly for
free. Hence you get this discrepancy between a man
in development costing £25,000 a year and a man in
your research centre costing £75,000. The answer to
that is that they are getting their services free. But
increasingly in my experiénce, now that thére is a
requirement to define R&D and the accountants are
that much more concerned about it, they start to ask
questions as to why-this man costs £25,000 and that
one £75,000. Then they say, “*We are not costing
R&D properly in this development group, let us have
the proper cost.” But it could result in an under-
estimate of the UK's R&D expenditure because of
some of our qualitative accounting.
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214, Could not an under-estimate also anse (rom
the exclusion of small firms from the DTI survey?

{Pr Tidd) 1 do not think that is a big problem. If
we are measuring R&D, and we have probably
accepted that is all we can hope to do using the
method of standard accounting practice in the DTI
survey, and if that is our aim, just restricting it to
firms with more than 200 employees is a wise thing to
do. Academic research worldwide has confirmed that
formal R&D is carried out in large companies: very
large companies, having typically more than 5,000
employees, will account for 70 to 90 per cent of all
formal R&D in a specific country. So that is not
going to introduce any serious errors in the
expenditure on formal R&D, and that is what we are
trying to measure. Going back to innovation, if you
look at emerging research on the role of small
companies in Japan and the role of small companies
in product and process development, the more
general areas of innovation, it is much more
significant. So if we begin to measure that, we have
to start bringing back small companies and how they
look at that and how they contribute to it. If we are
aiming just to measure R&D proper, it is not an error
missing out the small companies.

Lord Nelson of Stafford

215. To what extent do you think research and
development into new manufacturing methods
appears in the statistics? There has been no mention
of that, and we are talking about development of
products all the time. The most important element is
new manufacturing technology. To what extent is
that left out, do you think?

{Dr Acres) People are using Frascati and if that
involves innovation, which it is almost certain to if it
i5 really new manufacturing methods, it would be in
the R&D equation and in the spend.

216. Do you think it would appear in the
company's figures?

{Dr Acres) Yes.

[Lord Nelson of Stafford] A lot of innovation in
manufacturing is not done in the traditional research
departments or product development departments, it
is done in the planning departments and the
manufacturing departments themselves.

[Lord Erroll of Hale] The foreman’s office!

Lord Nelson of Stafford

217. It does not appear in their fi at all as
R&D. e v s

( Dr Acres) That is why it is so important to define
what you mean by R&D. To give a specific example
in the metals industry, if one is going to move to rapid
solidification as a one-step process in producing steel,
you are not likely to be able to change your
established plant to that type of technology
overnight, and that is going to require a significant
development effort. 1 would ke surprised if British
Steel and the like did not have the R&D group
involved, even if the R&D group was part of the
development activities and the production unit. Now
certainly in those companies which are responding to
55AP13—and everybody ought to be—now that

people are that much more aware of what they should
be including, they will pick that up.

218, But they are only just beginning to pick that
up, maybe?

{Dr Acres) Yes, vou certainly have a point.
Traditionally R&D is seen to be work in test tubes
and small crucibles, particularly in the UK.
Resources that go into developing the product may
not in the past have been picked up under R&D.
More likely they would have been absorbed into
production costs. But now people are focusing more
on what they are spending on R&D, where it is being
spent and chasing the numbers through to the shop
floor. Hence they will pick up the total cost of R&D.

Chairrman

219, Daes your contact with the multinationals
lead you to any conclusion about whether this
collection of statistics produces better results than in
European companies, or worse? Do you have any
knowledge? d

{ Dr Acres) Certainly the bigger companies with a
substantial R&D nd will be working to
international standards. We all read the same R&D
management text books, we all read EIRMA and IRI
and the Japanese MITI reports, and we all think it is
a good thing to know what we are spending on R&D,
go | think you would find that those companies,
particularly the bigger ones with R&D groups, will
all be working to very similar criteria.

220. But you have no comment on the collection of
statistics by European companies?

{ Dr Acres) In terms of collection of statistics and
analysis of the numbers, there are significant
differences, but of course you have to start
somewhere. In America there is 15 years, at least, of
R&D statistics which you can look at, as there are in
some European countries. There are also OECD
statistics one can examine. Hence the sooner one
starts the better even with an individual company.

Chairman

221. But looking at the OECD statistics as they are
today, | mean do you think they do provide a good
comparison between different countries?

{Dr Acres) | think they are a qualitative guide.
From what is emerging now as a result of people
being that much more concerned about R&D and
what is included in the costs, one can start to see that,
say, the numbers that appear for Japan may not be
quite the same as America, Germany or the UK. But
the fact that there are numbers means that you can go
to Japan and examine them and begin to get an
understanding as to whether and how they relate to
the UK.

{Dr Tidd) The OECD statistics are the major
source, but in relation to any problems you might
have of consistency across national boundaries |
think the major value is establishing historical trends
in different countries. These sort of things are
valuable even if the cross country comparisons may
not be clear at any one point in time. So perhaps the
snap shot is less valuable than longitudinal studies
where you can carry out a study of historical trends
and [ think that is very valuable indeed.



SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY (SUB-COMMITTEE 11) 79

T December 1989]

Dr JoE Tipp, DR G ] K ACRES

[ Continued

[Chairman conid.]

222, So the conclusion do you think to be drawn
from that is do not change the system too often?

{Dr Aeres) Yes.

Lord Kearton

223. 1 think after hearing the very interesting
discussion, Dr Tidd's first estimation of plus or
minus 10 per cent might be a bit on the optimistic
side?

{Dr Tidd) That was a consensus among the 30
member companies that responded. The widest one,
to give you an idea of the standard deviation of that,
was plus or minus 100 per cent, but most people
opted for plus or minus 10 per cent, perhaps to retain
some sort of rationality in the interpretation of data.

224. A lot of basic research is done in universities
and there is an increasing amount of industrial work
contracted out to universities and they have been
accused of not recovering 10 or 20 per cent of their

overheads and it might be a high as 40 per cent or 70
per cent and this is going to have guite an effect, it
seems to me, in two or three years time on the returns
we get in these particular areas. We are not going to
be spending more in real terms.

{Dr Acres) And the same applies to the cost of
research in different countries as a result of exchange
rate variations and the cost of labour. For example,
when you are looking at the proportion of R&D
finance that the Japanese government provide to
Japanese industry compared to ours you need to take
into account these factors in explaining some
significant differences.

Chairman] The present number is much smaller.
Thank vou very much Dr Acres, that has been most
helpful. I am not sure I am much clearer in my mind
what I will recommend but it covered the ground very
fully and I am most grateful to you. Thank you very
much.
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Memorandum by the Ministry of Defence
RESPONSE TO QUESTIONS PUT BY THE SELECT COMMITTEE

21 Do you use the Frascati definitions in making returns to the Annual Review of Government Funded
R&D? If not what defimtions do you use?

Al MOD figures of R&D are broadly in line with the Frascati definitions. We do this however by reporting
on the blocks of expenditure from our accounting systems which correspond as closely as possible to the
Frascati definitions. Since these systems were created primarily with the needs of financial accounting and
accountability in mind questions of classification anse in certain areas. The extent of these is currently being
studied.

22 Do you use the same definitions in your da )»m-da}' operations, or is il necessary Lo use amerdeﬁnuium’
If 50 how do these definitions differ from those used in the Annual Review?

A2 We use the same definitions for the Annual Review, in the main, as are employed for the Statement on

the Defence Estimates. The figures either reflect precisely those in the published Estimates or are derived from
them in a straightforward way.

Q3 Do you experience any difficulty in converting your figures for R&D spending into the format required for
the Annual Review? Do you encounter any other problems in making returns to the Anmal Review?

A3 There are only minor adjustments required to convert the figures in the Statement on the Defence
Estimates into the required format — eg in the area of superannuation costs.

Q4 What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they adequate
Jor this purpose?

A4 There are established routines for the collection and analysis of R&D data within MOD. Interpretation
of the Frascati guidelines, when required, is by direct reference to the OECD manual. Some difficulties can be
encountered because the manual does not deal with defence-specific items or with more modern technologies
including computer software.

Q35 It has been suggested to the Sub-Committee that many of the tasks involved in major MOD development
confracts do not contain the ‘appreciable element of novelty” which is at the heart of the Frascati philosophy.
What is your understanding of an ‘appreciable element of novelty"?

AS This is an area we are currently looking at. MOD's printed Estimates, on which the Annual Review
data are based, assume that ‘development’ continues to the point where ‘production’ begins, since this
corresponds to the usual contractual arrangements. Clearly the degree of novelty in such work varies. There
are however difficulties in seeking to discriminate between different tasks where they are bound up in a single
contract,

Q6 What degree of subjectivity is involved in categorising your R&D spcmimg" Is it possible to attach
confidence limits to your figures for R&D spending?

A6 Because of the methodology described above, the subjective element is at present low.
Q7 Do the Frascati definitions provide a clear means of differentiating between:
fa) basic and applied research
{b} research and development
fc) R&D and other related activities;
for the purpose, in each case, of:
(i) compiling statistics of ﬂlf‘ MOD's intramural R&D expenditure;
(i1} compiling statistics af the MOD's extramural expenditure;
(iii) compiling R&D statistics within a scientific and/or industrial sector;
(iv) comparing R&D activity between the civil and defence sectors;
(') making international comparisons of R&D activity?
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A7 Answers are as follows:
(a) This does not apply as no *basic’ research is carried out as part of the Defence Programme.

(b) (i), (ii), (iii) and (c) (1), (i), (iii)

The Frascati definitions provide a clear theoretical means of differentiating between these categories.
Questions of classification arise in fitting available information to the definitions rather than from any
lack of clarity of the definitions themselves, (See Al)

(b) and (c) (iv)
MOD is not aware of any problems caused by lack of clarity of the definitions in comparing civil and
defence sectors.

(b) and (c) (v)

The Frascati definitions provide a clear theoretical means of comparison. It is more difficult to be
certain whether the definitions are applied consistently in different countries.

Q8 Are there any specific imadeguacies of the Frascati definitions and how might they be amended? For
example the US Department of Defense sub-divides experimental development into ‘exploratory’, advanced and
‘engineering ' development. Would there be any advantages in the use of these or other categories to classify vour
own development expenditure?

A8 The framework provided by the Frascati definitions is adequate for current MOD needs and there is
at present no perceived need for an alternative sub-division. There would be no advantage from MOD's point
of view in classifying development expenditure into sub-divisions, along the lines, for example, adopted by
the US Department of Defense. MOD's main concern is that expenditure on developrnent is managed in a
way which reduces and controls financial and technical risk. In order to achieve this objective, funding for
each development project is commitied in stages (Feasibility Study, Project Definition, Full Development).
Funds are committed to the later stages only when the earlier stage has provided sufficient confidence in the
technical soundness of the proposal. These stages are determined in each case on technical grounds and do
not necessarily coincide with any particular statistical definition.

Q9 Would vou give specific examples of the work funded under each of the headings in Table 1.22 of the 1988
Annual Review, ie

fa) applied-sirategic research.

b} applied-specific rsearch.

fc) experimental development.
A9 Examples are given at Annex,

Q10 Did any of the work funded by you in 1986/87 fall outside the Frascati definition of R & D, but within
the range of related activities which you have difficulty in distinguishing from R & D? If so would you provide
specific examples of those activities with which you had difficulty. Was this spending included in Table 1.227 If
not where was it reported?

Al0 Table 1.22 deals comprehensively with MOD spending on R&D. One marginal area excluded from
the figures is operational analysis carried out at the Defence Operational Analysis Establishment (DOAE).
This has affinities with some of the analytical work carried out in the defence research establishments, which
is included in the R&D figures in view of its more technological orientation. DOAE costs are accounted for
under MOD Vote 1.

Q1] The Annual Review of Government Funded R&D also classifies R&D spending according to ‘primary
purpose’. How does this classification differ from Frascati? What advantages if any does this classification have
over Frascari?

All The classification of R&D spending according to primary purpose is merely a sub-division of the
Frasecati classification and therefore conforms to the same overall framework. It provides more detail about
the intended end-use of the R&D expenditure.

Q12 In the Annual Review of Government Funded R&D there is an ‘apparent discrepancy’ between the
amiount that government says it spends on R&D in industry and what industry says it receives from government.
How does this situation arise and how can it be improved?

AI2? The Government’s understanding of the reasons for this discrepancy is explained in para 2 of section
1.2 of the Annual Review of Government Funded R&D 1988.

Q13 It has been suggested that the number of scientifically and technically qualified personnel employed in
R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?

AlI3 It depends on the purpose of the analysis. If the emphasis is on the availability of manpower
resources then clearly the number of scientifically and technically qualified staff is a major factor. Personnel
figures also focus attention on what at the higher levels of R&D may well be the factor in shortest supply.
There are however other factors involved in R&D which such figures ignore such as facilities and equipment
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which would be picked up in a statement of cost. It may also be difficult to trace accurately the number of
qualified personnel involved where work is contracted and sub-contracted out.

EXAMPLES OF WORK FUNDED

{a) Applied strategic research
{1) Shock Transmission Mechanisms

This research investigates the transmission of underwater shock through various materials in order to
establish material/structural arrangements which would significantly reduce the vulnerability of ships and
submarines and their equipment to underwater explosion attack.

{ii) Speech Signal Processing
The objective is to develop improved low-level representation of speech signals for higher accuracy
automatic spesch recognition (particularly in difficult environments) and higher quality speech synthesis; to
investigate techniques for separating speech from competing signals; and to exploit non-acoustic speech-
related signals as a supplementary source of information in extremely noisy acoustic conditions.

(iii) The Influence of Very High Performance Integrated Circuits (VHPIC) on Future Avionic Systems
Architecture

The aim 15 to derive and assess avionic system architectures which effectively utilise the benefits of VHPIC
technology, particularly greatly increased processing power and complexity of functions, whilst meeting the
constraints inherent to its application.

(b} Applied specific research
(i} Theoretical Propellant Studies

This research 1s aimed at increasing the performance and reducing the vulnerability of direct and indirect
fire weapons and missile systems by developing modelling technigues to predict thermodynamic properties
and in-Service life of gun and rocket propellants.

(1) Structural Materals (Crack Propagation)

The objective is to provide information on corrosion fatigue, stress corrosion and fatigue crack
propagation in steels for current and future use in submarine hull construction.

(iii) Aircralt Acoustics

The multiple objectives are: to quantify the effects of noise and other stresses on crew performance; improve
acoustics aspects of aircrew equipment; obtain in-flight data on cockpit noise; identify and provide solutions
to acoustic problems likely to affect aircrew in future aircraft; and specify acceptable noise levels.

fe) Experimental Development

This embraces the full range of development work on eguipment projects for the Services. During 1986-87,
the outturn year in the 1988 Review, projects funded included the following:
Vertically Launched Seawolf
EHI01
Sonar 2054
Multiple Launch Rocket System (MLRS I1I)
Rapier (Field Standard C)
European Fighter Aircraft
Harrier GR 5
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Examination of Witnesses

Mr W F MumrorD, CB, Assistant Under Secretary of State R&D Establishments and Research
Administration—AUS(ER), Mr N H Nicuoris, CBE, Assistant Under Secretary of State (Systems)—

AUS(

Systems), Mr D E HumpHrIEs, Assistant Chiel Scientific Adviser (Projects and Research)—

ACSA(PR), M= E ] Lomas, Head of General and Financial Statistics Division, and Mg P A CroOWTHER,
Head of R&D Establishments and Research Administration 1, Ministry of Defence, called in and

examined,

Chatrman

225. I would like to thank you and your team very
much for coming along today to give evidence on this
subject, and thank you for succinct answers to our
guestionnaire. I think you can see who we all are; we
have our names in front of us. It might be useful both
to the members of the Sub-Committee, because we
have not met on this subject for some time now, and
perhaps to you if I said why we are doing this study,
and what we are really after and some of the broad
conclusions we have already reached. It arose
because previous studies of the committee,
particularly on civil R&D, were dissatisfied about the
figures produced showing research and development
effort both in industry and by Government, when the
research and development figures were supposed to
be indicators of innovation. It was felt that they in
fact—either in industry, in many cases, or as far as
Government financed research was concerned —were
not a true indicator of that, We got a whole lot of
figures from industry from which it was clear that
there were differences in the way, in various different
industries, they defined their research and
development, and also what they said their effort was
under certain definittions. We looked at the
definitions themselves and said, “Ought they to be

? Is there something wrong with the
definitions?” Afier a considerable amount of
examination and discussion we have really come

ty well back to the idea that there is nothing
tter than the Frascati definitions as included in the
book, although there is still a good deal of
disagreement about whether there should be a
definition of strategic rescarch which, as far as
Frascati is concerned, is included in applied. We
looked at the way people said what they were doing
under the various definitions and, hitherto, all the
evidence that we have received points to the
distortion produced by the Ministry of Defence
figure for development. It is by far the largest single
figure in the whole issue of civil and defence R&D put
together, and including it in Government
expenditure on research and development makes it
look, in the opinion of the Committee, as if the
United Kingdom is devoting much more effort to
innovative R&D than, in fact, it is. This is because, as
your own answer makes clear and I know from my
own personal knowledge, the Ministry of Defence
includes everything that goes on before the placing of
the production contract under the term
“development™; whereas all the evidence we have
received, and you yourself in some of your replies,
indicates that there is quite a lot of expenditure in
that which could not be classified under the Frascaii
definition of experimental development as being
innovative. It has been suggested to us particularly
by Ivan Yates, whether speaking on behalf of British

Aerospace or SBAC, that he believes it possible in the
Ministry of Defence to break the development figure
down into something which shows what is really
innovative and what is not. I think that is really the
key to what we are after. Does the Ministry of
Defence admit that a significant element of what it
classifies now in its return to the Annual Review of
R&D and elsewhere as development is not really
Frascati-defined experimental development and, if
s0, in order that there should be true comparisons
between defence and civil and between this country
and other countries, is it possible some time to
present a more accurate figure? It would seem to me
personally to be in the interest of the Ministry of
Defence to do so to aveid the accusation, which is
constantly made, that too much money goes into
defence R&D and not into civil. That is an
introduction to what is behind our inquiry. Do now
introduce your team and make any statement in
amplification you would like.

{ Mr Mumford) Thank you very much, my Lord
Chairman. On my right I have Mr Nicholls, Assistant
Under Secretary of State (Systems); and on his right
Mr Crowther, Head of R&D Establishments and
Research Administration 1; on my left I have Mr
Humphries, Assistant Chief Scientific Adviser
{Projects and Research); and on his left Mr Lomas,
Head of General and Financial Statistics Division
who is in fact responsible for putting all our figures
together. Thank you very much for that
introduction. I would like to say in the first place that
we do use Frascati definitions in presenting our R&D
figures. That is stated in various publications. I can
confirm that we do use them. Our R&D figures are
produced by reporting on blocks of expenditure from
our accounting systems which correspond most
closely to the Frascati definitions. Those accounting
systems, as | am sure you are aware, my Lord
Chairman, were created primarily with the needs of
financial accounting control and accountability in
mind. Questions of classification do anse in certain
areas when we seek to extract from our blocks of
expenditure figures which correspond to the Frascati
definitions. We are at present studying whether
further refinement in our process of extraction and
attribution could be done. These are quite complex
studies and, of course, they do not only involve
looking at the work of our research establishments,
intramural research, but also would require us (and
this is something we would have to discuss with
industry) to obtain a good deal more information
from industry than we seek to extract at the moment
from our contractual procedures, in order to pursue
a process of refinement in attribution to Frascati. 1
think our studies are in a fairly early stage at this
moment and they certainly have not gone far enough
for us to draw any valid conclusions from them. We
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have not yet embarked significantly—although we
are in touch with industry on a whole range of things
and are aware of the Ivan Yates study for example—
on any studies in depth with industry on this
particular problem.

226. Do vou admit that a significant element of
what you classify as development and show in the
Annual Review of R&D as development, is mot
development within the Frascati definitions of
experimental development?

{ Mr Mumjford)} On the basis of our studies so far
we would not admit that. We do not feel we have a
sufficient statistical basis to make such a statement.

227. Why does everybody else say that is the case?

{ Mr Mumjford) 1 am not sure everybody else does
say it, quite honestly, but we are aware of the British
Aerospace study. Of course there are some factors
which have to be taken into account in considering
and examining the views taken by industry on this
matter. The latest Cabinet Office Annual Review of
Government funded R&D did set out a number of
reasons why industry could be itself under-estimating
the Frascati element and indeed R&D expenditure as
a whole. For example, the industry figures obtained
by the DTI exclude enterprises with fewer than 200
employees, whereas Government estimates include
such enterprises, and there could be quite a lot of
those. Sub-contractors of prime contractors in
industry are not always in a position to recognise the
Government as the ultimate source of funds. Sub-
contractors may not appreciate their work is an
essential element of 2 major comtractor’s R&D
programme and may not therefore classify the
expenses they are getting under sub-contracts as
R&D. Our R&D figures include the profit element
whereas with industry estimates we understand they
explicitly exclude profit. This is a difficult statistical
area. There are a number of quite important factors
which could lead industry in assessments such as
were made by British Aerospace to quite
substantially under-estimate on their side.

Lord Nelson of Stafford

228. To clarify your point, my Lord Chairman,
could I just ask one specific question? One of the
major items under your development expenditure
must, | am sure, be flight trials. It is a very expensive
game. Where do you put that? That presumably is in
this R&D figure but there is very little innovation in
flying aeroplanes around for hours and hours in
order to prove the engine is reliable or something else
or it will perform up to the altitude required?

{ Mr Mumford} | am not sure where that is. A good
deal of flight trials are conducted by industry and
would not necessarily be included. But I will ask Mr
Lomas to answer that.

{ Mr Lomas) Where a flight trial is undertaken on
behalf of a defence contractor as part of the pre-
production process, no we would not include that.
Where it was definitely part of the development

activity, where there was 6o commitment to
production, we would,

229. Take a piece of electronic equipment which
has to be flown around for long periods of time, in the
development phase of the electronic equipment does

all that flight expenditure go down as development
expenditure?

{ Mr Lomas) If it is part of a development contract
with no commitment to production at that stage, yes
it would be. The difficulty is that we count a lot of
supporting activities, which it is necessary to carry
out, as development in our expenditure of R&D.
That may not be the case with industry. I have no
idea how they put their figures together.

230. This is the sort of area where people think the
figures are getting distorted, because such a large part
of the expenditure is not innovative at all in fact.

{ Mr Lomas) To quote Frascati, we have to include
such things as securily, storage use, repair and
maintenance of buildings and equipment. They
should be included in Frascau R&D ex iture.
That clearly is not innovative but it is in support of
an mmnovatve activi [l';l'.

{Mr Humphries) When you are talking about
testing, during the development phase it is
undoubtedly often actually pressing the state of the
art to make the thing which is being developed
actually work. Very often development test
capabilities, engine tests for example, are innovative
in their own right. So there is a secondary spin-off
from this work which you could not discount totally.
With the work you describe as being not innovative,
there are elements of it which are innovative,
particularly when as so often happens our
equipments are pushing the state of the art.

Lord Flowers

231. We are talking very largely about words,
about definitions, categories and so on. What is
causing us distress is that you appear to use these
words in different ways from other people, and then
when compansons are made with other countries, for
example, things look funny. How much effort do you
put into discussing what those categories mean in
terms of how other people in the civil sector in this
country, or in civil or military sectors abroad,
interpret them? Because even if you were obeying, so
to speak, what they appear to say to you, if other
people interpret them differently, it is in 2 way not
helpful for you to bend the rules to fit what other
people do.

{ Mr Mumford) Certainly we keep in very close
contact with the rest of Whitehall on this matter. The
Annual Review of R&D is co-ordinated wvery
systematically by the Cabinet Office. Mr Lomas can
expand on the kind of contacts we have with them
but they are very close. Wein the Ministry of Defence
have our own contacts with the other departments
who contribute to Government R&ED figures. As
regards the international scene, we have discussed
this issue with our allies, and indeed 1 personally took
the initiative about 18 months ago to set up a
workshop in NATO, the Economic Division of
NATO, which was attended by all the major NATO
countries, not just to discuss Frascati but to discuss
the importance of defence R&D in national defence
projects. In regard to your question, my Lord, I think
it was guite significant that most countries who took
part in that discussion, which was an informal one,
admitted that they all face problems of classification,
particularly in the dividing line between development
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and production. The Americans said they come up
against this problem, and the Germans and Dutch
and so on. We feel this is not a problem which is
unique to the Ministry of Defence. Having said that,
I think the general feeling in the group and in other
discussions we have with our allies, is that probably
Frascati is the best we have got. It is what the OECD
use and we do our best to comply with Frascati and
present a genuine picture.

232, This takes me on to my second and related
question. We have been talking about the
development-production border line, one can also
talk about the applied-basic border line. You claim,
quite correctly I imagine, by the strict interpretation
of the rules that the Ministry of Defence does no
basic research at all?

{Mr Mumford) Yes.

233, But you do do research which is directed
towards increasing knowledge and understanding in
certain fields which are related to long-term national
security needs, and that by strict definition is applied
work because it is directed towards certain needs. All
I can say is that the actual work you do under that
heading, things like material science, use of lasers in
investigative areas, properties, materials techniques
and so on, are things which many industrial firms and
many other government departments | think would
call basic research, even though in the long-term they
are directed to some purpose. 1 just wondered
whether there again there is a difference of
interpretation in what the words mean, whether you
may actually be strictly more correct than the others
but whereas, as a result, we get false comparisons?

{ Mr Humphries) We certainly apply that strictly,
that particular definition. In our role as spenders of
defence money on research we really must see that
there is an ultimate defence application to the
product of any research that we sponsor. In fact it is
one of the key criteria, when we vet the proposals
which come to us from the research establishmenis
for the most innovative and far-looking research,
that it does fit into exactly that category; that there is
an application forit if it pays off in the defence world.

234, However long-term?
_ { Mr Humphries) We do set a target of around 10-
15 years pay off. We do not go any further forward

than that. We do, I think, also make sure that, in fact, -

itis directed in this way. There is, of course, a spin-off
from it. It does produce information which, if it was
found in another way, perhaps would have been
classified as basic research. We are doing it because
we can see an ultimate defence application. Under
those circumstances we believe that it is the applied
research definition which applies.

Lord Flowers:1 think you are correct and everyone
else is wrong, but that makes the comparisons false.

Chairman

235. You will not get the money if it is said to be
basic.

{ Mr Humphries) We would have some very severe
questions asked by my colleague on the right about
spending money on things that did not have a definite
defence application.

Lord Gregson

236. You must be aware of the discrepancy
between yourselves and industry in apportioning the
percentage of vour spend to R&D, and the Frascati
definition is very wide indeed and it cannot be
bridged by the sort of points you are making relating
to the expenditure. With both the CBI and British
Aerospace—if you take the various comments they
have made in giving evidence—we are talking about
figures like 20 per cent. to 50 per cent. of the
expenditure that they spend on your behalfl which
they feel could be classified as Frascati. It is not true
to say you are not aware of the basis on which
industry allocates its expenditure, because 1 know
very well that you have looked very carefully at
SSAP13 and that is the basis on which industry
allocates its expenditure in order not to be qualified
by accountants in their annual reports. That
information is well documented and has long been
available, Considering, in effect, that two-thirds of
the money you show in your expenditure accounts is
actually spent by industry, there really iz am
enormous discrepancy between what you are saying
and what industry has told us. If I could also turn to
the other question of what is spent by the
establishment. You may well be aware that [ did
spend a few years trying to negotiate the purchase of
one of your establishments under the Strathcona
recommendation. [ had to make an assessment of the
varous activities of that establishment. I must admit
that if 1 had te allocate the various expenditures
relative to Frascati it would certainly be at the
bottom of industries” assessment towards the 20 per
cent., if not less, rather than towards the 50 per cent.
There really is a very enormous difference between
what industry thinks you should allocate and what
vou are telling us could be allocated under Frascati.
That makes it very, very difficult to accept the sort of
definitions you are providing us with.

{Mr Mumjford) I do not think 1 have a great deal
to add to what I have already said. We are certainly
conscious of the claims made by certain sectors of
industry.

237. It is not just the SBAC, it is the CBI as well.

{Mr Mumjford) 1 am not sure whether the CBI
have told us directly about the results of their studies.

Lord Gregson] That is their problem and not ours.

Chairman

238. I can quote them. They said, “The majority of
MOD contracts are not in the spirit of Frascati and
are essentially routine product development
involving no appreciable element of novelty.” That 1s
from the CBI.

{ Mr Mumyford)] Some routine development would
be caught by Frascati. As [ said at the outset, my
Lord Chairman, we do have in hand some studies of
our own, We are aware of the claims made by
industry and clearly they are not something we would
want or should brush aside as superficial or
misguided in any way. We are prepared to sit down
with industry and compare figures. Indeed, it may be
when we have taken our studies much further
forward that we would be in a better position to
answer the questions you put to us. The point [ would
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like to make is that there is no statistical grounds
from the work we have done so far which would
justify my telling you that we subscribe to industries’
views. We have not reached that stage yet; I would
not like to speculate whether we shall.

Chairman] In this connection there is a letter
written by Lord Caithness to Lord Shackleton,' [ do
not know if Lord Shackleton understood it very
clearly because I do not, in which he explained the
subject we are discussing, that 18, the discrepancy
between what the Ministry of Defence says it spends
on research and development through industry and
what industry itsell says, which you yoursell have
covered by quoting from a paragraph in the Annual
Review on R&D, by saying it was “a distinction
between funding and expenditure”. I do not know ifl
yvou want to follow that up?

Lord Shackleton] Mo, I do not.

Chairman

239, It was not quite clear to us what the difference
between funding and expenditure was. It is not a
question of what 15 estimated.

{ Mr Mumford) We assumed that he had in mind
the factors mentioned in the Cabinet Office Annual
Review, that was our understanding. We did not
draft his letter. We assumed that was what he had in
mind.

240, This does not very accurately reflect that, does
it? I think we are mixing up two different accusations,
as il were. One is that there is a discrepancy between
what the Ministry of Defence says it spends on R&D
in industry, and what that industry says they spend
on behalf of MOD. That is one issue which you have
quoted from the Annual Review of R&D as your
explanation of it.

{ Mr Mumjford) Indeed, yes.

Chairman] But there is this other major issue
which is whether or not activities both inhouse and
extramural are included in the figures of development
which are not properly classified as experimental
development under Frascati because they do not
contain an innovative element. Those seem to be two
different issues.

Lord Kearton

241, 1 would like to take one or two examples. Let
us take the Nimrod programme, for example, in
which we spent the best part of a billion pounds. We
got no production out of it finally. Was that classed
as R&D in your accounts?

{ Mr Lomtas ) 1 believe it was.

Chairman

242, Because it did not result in production?
{ Mr Lomas) Some development will be fruitless.

Lord Kearion

243. Let us take the Chevaline programme, which
also cost over a billion pounds. As the end result the
actual hardware was very small and, therefore,

'printed after () 287.

presumably most of that billion pounds for
Chevaline was classed as R&D?

{ Mr Lomas) That did, 1 think, fall into our net.

{ Mr Humphries) There was a substantial amount
of innovative work. In a sense, although one is
looking back in particular with Nimrod and one
might have done things in a different order, there was
no doubt about it that a lot of the flying done there
was actually discovering things that we did not know
about,

Lord Kearton] At the end of the day we are buying
the American AWACS and by any definition a
billion pounds spent on Mimrod 18 rather a distortion
when we look at the national R&D effort.

Lord Gregson

244. Can you put a percentage on the innovative
content of the billion pounds on Nimrod—20 per
cent. as the CBI suggest or 50 per cent. as SBAC
suggest?

{ Mr Mumford] 1 would not like— )

245. Would this not be a better way, to look at
what you think is Frascati than waffling the figures?

{ Mr Mumford) All 1 can say is that we are fully
aware of the Frascati definitions; they are widely
disseminated  throughout the Procurement
Executive. And that we genuinely and in good faith
do our best to extract from our accounting system all
the costs of development and research, and record
the information that we think is justified under
Frascati. We are doing the best we can. We admit
that there is scope for refinement, there are problems
of classification and indeed things can fall either side
of the line. There may well be some understatement
and some overstatement. We are conducting some
on-going surveys and 1 hope when these are taken
further we are in a better position than new to
respond to your gquestion, but they are quite
elaborate and complex.

Lord Chorley

246. In the answer to the first question you say that
you report on blocks of expenditure and you are
driven by the accounting systems and by single
contracts, and is this not part of the problem?
Obwviously an example of a block of expenditure is the

" whole of Nimrod and it may have lots of stuff which

is not innovative at all but has a little something at
the beginning which is innovative, and the whole of
that accounts for R&D under Frascati. If you were to
separate it into discrete bits, albeit they are not
contracts, you might get a different answer?

{ Mr Mumford) It is Mr Lomas’ job to extract the
R&D clement from the blocks of expenditure, so
perhaps it would help if he answered this question.

{ Mr Lomas) We extract the data we require for
Frascati estimates from our accounting systems. This
is basically a two stage process. First of all, it is one
of identifying the vote sections which contain R&D
contracts or projects, and then, secondly, one of
aggregation across those. The identification is the key
point of the exercise and for that we do, as best we
can, apply the Frascati definitions. But inevitably we
are dealing with, generally speaking, fairly sizeable
blocks of expenditure.
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247. That is my worry.

{Mr Lomas) We do our best to go into as much
detail as we can to make sure they are truly
development contracts, bearing in mind these blocks
cover not only the innovative element as such but all
the supporting activities which are necessary to make
the development contracts operative. So, as [ said
earlier, in the Frascati manual we do include things
like security services for the research establishments,
storage use and repair to equipment, which in
themselves could not be called innovative but are
necessary expenditure to support the research or
development. That may be the key difference
between our figures and industries’ figures. I have no
idea how they put theirs together but ours accord to
the strict definition of Frascati and include those
items.

248, But you have not yet sat down with British
Aerospace, for the sake of argument, around a table
just to try and identify where the differences are? You
may be right but the lact is there is a huge difference
of view, and I do not see how you are going to sort it
out without getting down into detail with them and
secing what the differences are. To add a
supplementary question: it would be interesting to
know, and you have mentioned you are studying the
thing, what sort of things are emerging out of the
study and when you are likely to complete it?

{Mr Lomas) Basically we are directing it into two
parts. First of all, the intramural research and
development, and we are looking very closely at the
internal accounting systems of the research
establishments and their successor crganisations to
see what can be extracted to separate out any non-
Frascati elements that may be in our figures, and
conversely identify any which are not in our figures,
So it may be we actually add to our figures in some
cases and subtract in others if we find greater
information available. That is one area on the
intramural R&D. On the extramural, we are first of
all looking much more closely at the contracts and
the project offices of the major projects to see what
elements we may be able to identify from MOD staff
of non-Frascati R&D and also Frascati elements
which are counted as production in other cases. So
we are taking internal MOD knowledge, and it is
rather hoped we can talk to industry and see whether
we can come to some view from their point of what is
Frascati and what is not in the contracts we have let
to industry. This is a very long-term process
unfortunately and the results will not be available -

Lord Gregson

249, | find it rather strange you are talking in the
future tense. The DIC nominated Ivan Yates to sit
down and look at this but as far as I can see there has
been no report back to NDIC but that is going on.
Y ou are supposed to have a working party looking at
this, are you not?

{Mr Mumford) We have had some informal
contacts with British Aerospace.

250. Why talk about it in the future tense?

{Mr Mumford) 1 think Mr Lomas was talking
about some more structured, systematic research
which we are contemplating. We have had some

exchanges with Ivan Yates and the British Aerospace
staff but he had in mind some rather more detailed
and systematic studies which are clearly going to be
necessary.

Lord Kearton

251. You are spending roughly speaking £2.25
billion a year?
{( Mr Mumford) Yes.

252. How much of that actually results in
anything? Do you have anything over the years tosay
that of this pre-production stuff we did 20 per cent or
thereabouts finally led to something in production?
What is the percentage over the years? Any idea?

(Mr Lomas) 1 do not think that is part of our
figures. We can look at individual projects and say
certain projects have resulted in weapon systems but
we cannot within a project say how many times it had
to be repeated before they got it right. So some of that
development research would have led up blind
alleyways and teams have had to retreat before they
came to the fruitful part.

253, One tends (o get one’s information from
Select Committees in the other place, but MOD has
started many things which have not come to fruition.
1 wondered il you kept a running total of the total
percentage of R&D which results finally in usable
hardware?

{Mr Lomas) 1 am not aware of anything.

254, The impression is that it would be a pretty low
figure.

{ Mr Humphries ) Something we are doing aboul it,
which should be bringing data more into line in that
respect, is that in the wake of some of those
programmes we did a study to see how we could do
better. One of the things we are now determined to
do and are building into our process is (o get a key
technology survey before we spend too much money.
We do not want to go into expensive flight trials
before we have proved the thing, a trial in a captive
balloon might suffice. By that means we are getting
away [rom a lot of the supporting expenses like the
cost of operating an expensive aeroplane to find out
something. We will be finding things out in the
cheapest way before we launch into the expensive
part of putting it in a real aeroplane or ship.
Although we have not got the figures you asked for,
things as a result of other policies are moving in that
direction, where we do not waste money by doing
expensive tests and before we have discovered
whether the thing works.

Lord Kearton] A lot of the expensive work is not
R&D under the Frascati definitions. Some of us have
arrived at that feeling.

Lord Shackleton

255. You did use the description non-Frascati
R&D, which is a negative definition. Have you a
definition for that?

{ Mr Lomas) That was a slip of the tongue and for
that I apologise. 1 was referring to work which was
not calculated to be R&D, which we might have to
bring into our figures if we identified it as such. The
boundary is drawn in a number of places and some
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expenditure which should be Frascati may be
counted outside the boundary and some inside it.
Similarly with preduction work, some may be inside
the boundary and some outside. That is the thing
which should be investigated.

Chairman

256. In Table 1.9 of the Annual Review there are
two categories under “primary purpose”, 8 and 9, for
technology transfer on non-Frascati and you have
entered nil in each case. However ACOST in looking
at how much technology transfer came out of your
R&D, said it was about 20 per cent but that is within
Frascati you reckon, do you?

{Mr Lomas) Yes, the work that we do, my Lord
Chairman, on technology transfer is really confined
to the defence area. We are only concerned with
transfer within the defence area. We do not put
expenditure into transfer outside the defence area.
That is why we are a Zero return.

{ Mr Crowther) The main point here is that we do
not do work specifically lor its technology transfer
potential. It may have that potential but the primary
purpose 15 for the defence programme.

Chairman] That was made clear in the
Government's response to the ACOST report on
defence R&D.

Lord Chorley

257. Related to that, Mr Lomas touched on
accounting systems and so on. The ACOST report
recommended that MOD should publish its R&D
data according to the research and development
definitions of the Accounting Standards Committee,
which was formally known as SSAP13. Is that
something you subscribe to?

{Mr Lomas) 1 think in principle, yes, we do.

258. I would be very surprised if you said, no. It is
pretty well identical to Frascati. Following on from
that, does that mean that you would need to modify
your accounting accounts codes and systems in order
to more closely capture the novelty element?

(Mr Lomas) Indeed, my Lord, that is obviously
one of the things we should consider when we have
done the first stages of our further study. If it
becomes necessary to separale oul so-called non-
innovative elements then we will have to consider an
extension of our accounting system, both inside the
development and research arca and in the production
area. As I said earlier, there are cross-boundary
problems. It may be that is the only way we can
extract the information on a regular basis without
extensive cost.

Lord Chorley] Of course, if the MOD was a plc and
was privatised as a plc you would be audited and an
auditor would be required to report under SSAP13
on what you spent. I do not know whether that
applies to the National Audit Office. 1 am not sure
they are covered by SSAPI3, but Lord Gregson
probably knows?

Lord Gregson

259. No. 1 am sure John Bourn would dearly like
to see it covered under 55AP13.

{ Mr Mumford) We are not complaining about
being insufficiently audited by the National Audit
Office!

260. Could I just follow up a point by Lord
Kearton on the question of Chevaline. There are
research departments like Aldermaston which do
production work. Aldermaston is a particular case in
example. Where do you charge that production
work? Where is the production work carried out by
Aldermaston charged?

( Mr Mumjford) The production would be in the
production vole.

261. Are you sure about that, because | cannot find
it and John Bourn cannot find it.

{ Mr Mumford) It is certainly there. For secunity
reasons it is not separately identified, but it is there.

Chairman

262. Perhaps | could change to rather more general
things. You said that you do not see any advan
in perhaps adopting the US Department of Defense
method of breaking down research and development
expenditure into six different categories; is that
because you do not want to change your accounting
system, or you think there is some inherent flaw in it?

{ Mr Nicholls) Every government tends to adopt
its own approach towards categorisation of research
and development, which is a reflection in part, 1
suppose, of their accounting procedures,
management arrangements and  procurement
practices, There is a difference and, as Mr Mumford
has explained, this emerged very clearly at a
workshop he attended a year or so back. So there is
no intrinsic merit in adopting another country’s
practice. Having said that, the American example is
quite interesting because it does demonstrate quite
clearly the way in which different systems in
different countries. One can look at it from two
points of view: first of all, they call it development,
and so one can look at it from the development point
of view in the procurement context, and one can also
look at it from the aspects of the way in which we
categorise our research. The American breakdown is
a six-fold breakdown: Research, Exploratory
Development, Advanced Development, Engineering
Development and | Operational Syslems
Development, plus the Management and Support of
their own establishments, which we can exclude.
These can be seen to be roughly analagous to what we
call the Downey procedures. The Downey
procedures define the Department’s approach to
procurement from the conception of a piece of
equipment to its appearing in the inventory. The
Downey procedures are devised to ensure that as a
project progresses there are opportunities for the
Department to look at the work that is being done,
satisfy themselves that the project or col L is
feasible and satisfy themselves that the technical risk
has properly been evaluated, so that when one moves
to the next stage one can be reasonably certain that
the technical risk will be addressed. We did itemise
some of the stages in the answer we provided on this



SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY (SUB-COMMITTEE 11) 89
Mr W F Mumrorp, Mr N H NicsHOLLS, .
8 February 1990] Mr D E HumpHRIES, MR E ] LoMAS AND MR P A CROWTHER [ Continued
[Chairman conid.)

question. We start off, as you know, with staff
coming up with the concept for, let us say, a piece of
equipment which will have a particular range and
rate of fire and a particular accuracy. That is then
worked up into a Staff Target. One then sels in train
a Feasibility Study to assess the extent to which the
concept is feasible. The next stage is a Project
Definition, which normally lasts about two years or
so, and is a very important element of the process,
before moving to Full Development. These three
stages—Feasibility Study, Project Definition and
Full Development—roughly match some of the
American categories: for instance, Exploratory
Development, which is one of the their categories,
embraces elements of our Feasibility Study, although
it also encompasses work which would precede
formulation of the Staff Target. There is some
overlap and some similarity, although it is not
identical. That is on the development side. On the
research side, again, there are similarities between the
way the Americans categorise their research and the
way we categorise ours. We have eight categories.
Exploratory Development, to take an example,
appears roughly to encompass work which we
designate as category 2 work—that is to say work of
immediate and ongoing relevance to existing
projects—but also category 4, which is applied
research specifically aimed at likely procurement
options. [ suspect if one looked at the way the
Germans or the French or other allies categorised
their research and development one could find
similar overlaps and similar failure to align. 1 think
what does emerge is that the general approach both
to procurement and to research is not dissimilar from
the American approach. Having said that, our view
is that the American categorisation does not bear
directly on the question your Committee, my Lord
Chairman, is chiefly pre-occupied with, that is the
distinction between innovative and non-innovative
research. In sum we do not see any advantage in
adopting either the US approach or, for that matter,
that of any other allied country.

Lord Flowers

263. Does that mean you do not have any
confidence in the categorisation that other countries
make, and do not have any confidence in
comparisons made between our categories and
theirs?

{ Mr Nicholls) No, my Lord, I do not with respect
make that point. What [ am saying is that, for various
historical reasons, if you like, we categorise
development and research the way we do and other
countries do it in a different way but it does not
follow that any particular approach to categorisation
is necessarily wrong.

Chairman

264. Do you say in the case of, say, Italy and
Germany where their defence R&D is very much
more integrated with their government-supported
civil R&D that therefore comparisons of defence
R&D expenditure by Germany, Italy (France is a bit
different) and ourselves is really not a good
comparison because some of their defence R&D is

hidden in the civil R&D, which makes the civil R&D
look larger and defence R&D look smaller?

{ Mr Nicholls) It certainly makes it more difficult.

Lord Flowers] Itis not a question of whether we do
it right and they do it wrong, but whether we do it the
same way or do it a comparable way, so that we can
make comparisons that are meaningful. It seems to
me all this harping on that we do it right is only
making it more difficult to have confidence in any
comparisons. | have no doubt that the Americans
harp on the fact that they do it right and the French
ditio.

Chairman

265. 1t brings us back to why you want R&D
figures at all. People want them as an indication of
something, an indication of comparisons, and 1 get
back to my original point. Do you feel that the figures
which are now available and published in OECD
figures for instance—because of the differences in the
way we carry out our defence R&D almost totally
separate from civil R&D, whereas other countries,
and Germany is a very good example, integrate
them—distort the whole picture? Would it not
therefore be a good thing if we tried and changed our
system 50 we got a true comparison?

{ Mr Mumjford) 1 would certainly agree—as indeed
the ACOST study recognised—that international
comparisons do need to be treated with great
caution. They use the phrase “'they are fragile”, and 1
think we agree with that. On the other hand, they are
put together by OECD who [ imagine do an honest
job in producing data which is at least broadly
comparable. The second part of your question is
whether we should not seck to separate civil and
defence R&ED?

266. That is a further question, I did not raise that
but it is a question | have in mind. Would it not make
the whole thing simpler if we did not lump defence
R.&D with civil R&D so when people were looking at
these things the whole picture was not confused by
this enormous sum which you claim really to be
Frascati development and a great many other people
think is not. It does distort the whole figure.

(Mr Mumjford) We would still for our own
internal MOD purposes wish to classify expenditure
in various broad groupings as part of our control
mechanisms. 1 am not sure | feel competent 1o
express a view on aggregation or disaggregation.

{ Mr Humphries) The point you have hit upon,
that they do things differently in other countries, is
really that the statistics tend to reflect the policies
towards defence research in those countries. The
German situation is that they do support a lot of
development of ideas which will later be exploited for
defence purposes on a civil ticket. That is their policy
to do it that way. We try to attach a true expenditure
to the defence objective which it is geared to. It would
really mean you would have to take one country’s
statistics and deliberately try and extract from them
something which was not included in them to get a
comparable basis. They are actually chosen to reflect
the country’s policy.

267. Some people have suggested in order to get a
truer picture you should look at it from the point of
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view of the number of qualified scientists and
engineers you employ in R&D, but most of the
answers we have got to that suggestion state that it is
not a very good way of assessing the innovative value
of your staff. What are your views on that?

{ Mr Mumjord) 1 think it rather depends what you
are secking in your choice of data. If the emphasis is
on the availability of manpower resources for
particular purposes, the number of scientifically and
technically qualified staff is a major factor. We
ceriainly use allocations of senior scientific
personnel—85Ps as we call them—and they are
widely used in the MOD to define a particular effort
of research and they are a useful indicator. We are the
first to recognise that is not an indication of the total
resources going into that area; you have to take into
account the supporting facilities. A clever scientist
cannot operate cutside his laboratory, without being
in & secure environment in our case, and it is all part
of the scenario. We certainly find allocations of 55Ps
to a particular area are a useful management tool. I
would not want to put it further than that,

Lord Gregson

268. You will be aware that OECD have been
carrying out a major review of Frascati, where the
Cabinet Office was acting as co-ordinator. [ presume
you have taken part in that?

{ Mr Lomas ) We feed our thoughts through to the
statisticians who represent the Government presently
in the Central Statistical Office on the usability of the
Frascati Manual, so, yes, we are in touch with our
Ha'raiﬁti-:al colleagues and are having an input to that
study.

269. That was only one leg, the other leg was the
scientific appraisal of Frascati which was co-
ordinated by the Cabinet Office. We have had
evidence on this. I presume you have taken part in
that part of the exercise, on the quality of the
definitions?

{ Mr Humphries) | am not aware we have. [ do not
think one can fault the Frascati definitions as ideals
to aim for.

270, The British Government have gone further
than that, they cannot fault the Frascati definitions
and that is what they will stick to.

{ Mr Humphries ) Our problem is associated with —

271. 1 do not understand why are you hedging all
your replies on Frascati, as though it is something the
British Government do not like and it is something
they wish to push away?

{ Mr Mumford) No, we say we base our R&D
figures on the Frascati definitions. That is not
necessarily expressing a view either way. The OECD
has been collecting international data on that basis,

Lord Kearton

272. Would you think the Frascati definitions are
sensible when it comes to dealing with defence
expenditure?

{ Mr Mumford) We do not rely on them exclusively
and entirely for our own internal accounting control
purposes.

Lord Gregson

273. Your own internal figures? We couldn’t care
less about your internal accounting, what about your
external accounting?

{Mr Mumjford) In order to present our R&D
figures as a department to the world at large we
extract figures as best we can, with our interpretation
of Frascati, from accounting blocks of figures which
have been devised for our financial control :
Cur control system was not based on Frascati but we
do our best to extract Frascati from it. That is quite
an important point.

Lord Flowers

274. You are saying that the Frascati definitions
are sufficiently imprecise that you can legitimately
allow political considerations, let us say objectives of

Government in that sense, to launder wvery
considerably the figures you write down—
legitimately?

{ Mr Mumford) 1 am not saying that, no. T do not
think that interpretation could possibly be put on
anything I have said today.

275. Y ou said different countries might interpret —

i Mr Mumyford) Countries have different systems,
my Lords. I do not think they are necessarily
influenced by political considerations. We regard this
as a statistical exercise or problem for us. We do not
think we are injecting policy considerations into it.
We try in good faith to do the best job we can to
present our figures in accordance with the Frascati
definitions.

276. 1 thought you said other countries did that?

rfr Mumford) 1 did not actually say that. Did
you?

{ Mr Nicholls) What | said was that other countries
have different approaches and there are all sorts of
reasons for that. 1 was not suggesting they were
political.

Chairman

277. Perhaps the difference is that what we are
saying is that different countries classify certain
things which are in aid of defence research under civil
research, whereas we are terribly strict in maintaining
that all our defence research is carried out through
the MOD accounting system?

{ Mr Mumford) That is right.

278. To go back to this point of the discrepancy
between what the MOD says it spends extramurally
in industry on defence research and what industry
says is spent, the first reason given, which you quoted
from the Annual Review on R&D, was that the
industrial survey—that is the DTI industrial
survey—is directed to enterprises with 200 or more
emplovees but there is no lower limit in the data
collected in the Government survey. Have you any
indication of how much of your extramural research
and development is done in firms with less than 200
employees?

{Mr Lowas) We do not have a figure for the
research and development expenditure. We have a
figure for total procurement.



SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY (SUB-COMMITTEE I1) 91

8 February 1990)

Mr W F Mumrorp, Mr N H NicHOLLS,
Mr D E Humprries, Mr E J LoMas anp Me P A CROWTHER

[ Continued

[Chairman contd.]

279. You do not for research and development?
{ Mr Lomas) Mo,

280. You do not know how significant it is?
{ Mr Mumjford) We do use a lot of small firms.

281. Yes, but I wonder if there is any way of
guessing what proportion is lost in that?

{Mr Crowther) About one-cighth of the total
procurement expenditure goes to small firms.

Lord Gregson

282. We have had evidence that very few firms with
200 employees do very little R&D at all. They do not
do it. The great majority are subcontracted.

{ Mr Mumford) Yes, but a subcontractor might
well be supporting a prime contract which is R&D.

{ Mr Humphries) I can give an example—although
it might be on the borderline of the firms with 200
employees—I visited a year or so ago a firm which
was carrying out casting operations and they
developed their techniques for some very demanding
requirements for the Ministry of Defence. They were
able to cast alloys that nobody had cast before with
wall thicknesses that nobody had done before. They
developed that for the Ministry of Defence. I am sure
that the prime-contractor thought it was very
ordinary, very trivial stuff but this was, to them, a
very important piece of innovative work.

283, That is a very interesting anecdotal account,
but what about the other 6,000 firms? If you are
referring to figures that you are talking about,
£2.5bn, one little company doing one little job is a
drop in the ocean. It does not affect the sort of figures
we are dealing with. What about the other 6,000
small companies; most of them are subcontract
companies.

{Mr Crowther) We do know we spend over a
million pounds a year specifically on the Small Firm
Research Initiative which is directed specifically to
provide opportunities for small firms to get involved
in research.

284, This is out of the £2.5bn?

{Mr Crowther) That is the total R&D budget,
£2 3bn; the total research budget, which is the proper
comparator here, is some E400m.

Chairman

285. | was going to ask the question: do you see
advantage in the figures for civil R&D and the figures
for defence R&D being more comparable than they
seem Lo be—but are you maintaining that they are in
fact comparable, that you are working on more or
less the same definitions and, therefore, they can be
compared?

{ Mr ‘Mumford) The Government certainly seeks
to present the R&D figures on a comparable basis in
carrying out its Annual Review which is put forward
as a composite of figures. I think one does have to
recognise that defence R&D serves a different
purpose from civil R&D. We are a large procurement
organisation. The whole of defence R&D is defence
procurement. With the civil departments most of
their research activities are in support of where they
have sponsorship roles, regulatory roles or statutory
roles. Very few other departments have big
procurement budgets and responsibilities, so there is
a difference there. 1 suspect that the civil deparimenis
perhaps have an easier job in extracting Frascati
information than we do. The scale of their research
establishments is very much smaller than owurs.
Certainly the aim of the Cabinet Office on behalf of
L'Li Government is to present figures on a comparable

is.

286. You are not prepared to admit that there is a
significant element in your development figure which
is not properly classified as development under
Frascati?

(Mr Mumford) Wo, 1 have no basis for making
such an assertion at this stage.

287. 1 think we will have to leave it there, Thank
you very much, Mr Mumford. [ understand this is
your swan song?

( Mr Mumford] Yes, I am retiring tomorrow.

Chairman] We wish you wvery well in vour
retirement. Thank you very much indeed.
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Letter from the Paymaster General (E. Caithness) to Lord Shackleton

Following the oral question in the House of Lords on 5th December (annexed) | thought 1 should write to
you about the matter you raised concerning the figures of total UK expenditure on research and development
(R&D) and the Ministry of Defence (MoD).

This may relate to a misunderstanding which the Society of British Aerospace Contractors (SBAC) appears
to have had when they issued their press notice last year regarding the basis on which UK statistics of total
expenditure on R&D are compiled. The SBAC had concluded that the MoD)'s figures on the funding of R&D
was not reliable on the basis of a study amongst aerospace defence manufacturers and that this meant that
the UK figures for expenditure on R&D was unreliable. There are two points here. First that differences in
definition in how R&D funding is measured make industry/MoD comparisons very difficult. Secondly figures
on fumding and expenditure are guite separate (the former being the input into R&D the latter the actual costs)
and while these should balance there are great difficulties, not least on differences in definitions, in trying to
reconcile the figures.

UK statistics of expenditure on R&D are compiled in accordance with agreed international practice by
combining the expenditure of the sectors performing (rather than funding) the R&D on the basis of returns
made to the Central Statistical Office from the performers of R&D in government and industry including the
MoD. The SBAC's conclusion that the figures on UK expenditure on R&D are unreliable was therefore
incorrect.

I hope that this clarifies the situation.
THE EARL OF CAITHNESS

ExtracT FrOM H L. DEBATES, 5 DECEMBER 1989, ¢. 737,
R&D: Survey Date

Lord Dormand of Easington asked Her Majesty’s Government:

When they intend to conduct their next survey of the research and development carried out by British
industry.

The Paymaster General (The Earl of Caithness): My Lords, the next survey of scientific research and
development performed by UK industry relates to 1989 and will be carried out during 1990.

Lord Dormand of Easington: My Lords, will the Minister confirm that that is the normal full survey which
is carried out every four years by the Government? If so, will the Government consider publishing a full,
separate report on the findings? What action are the Government proposing to take on government-funded
R&D and that undertaken by private industry in view of two factors? The first is that the amount of R&D has
been falling steadily for a number of years now. The second 15 that we are so behind in research and
development in comparison with our overseas competitors.

The Earl of Caithness: My Lords, I can confirm to the House that it will be a fully detailed survey. It will be
a benchmark survey covering all enterprises with 200 or more employees. That is one which is carried out
every four years. | am not sure where the noble Lord has obtained the figures for the assertion that he has
made. But on total expenditure on R&D as a percentage of GDP, we are in the middle of a group consisting
of France, West Germany, Italy, Japan and USA.

Lord Shackleton: My Lords, is the noble Earl aware that there are grave doubts about the reliability of the
total R&D national figure in particular in relation to the Ministry of Defence? The Select Committee on
Science and Technology will shortly be producing a report on R&D and we need to know these figures.

The Earl of Caithness: My Lords, | was not aware of the point that the noble Lord has made. However, 1
hope that from information provided by the Committee, and that which [ shall be able to give him once |
return to my office, the noble Lord will have all the data that he needs.
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Memorandum by the Agricultural and Food Research Council
Responses refer to Questions from the Select Commitiee, reproduced in Appendix 3 1o the Report

1. AFRC returns to the *Annual Review of Government R& D" use Frascati definitions—there is no choice.

2. Frascali provides only three definitions of research, basic, applied and experimental development. The
first two are open to wide interpretation and make no allowance for strategic research which lies at the
interface between fundamental research and its application for a specific purpose.

3. AFRC has experienced no difficulty in converting figures for R&D spending into the required format
for the Annual Review. However, this is subject to the bias described below.

4. The Frascati Manual is used in interpreting Frascau definitions. The guidelines provided in the manual
are not adequate to make clear cut distinctions and the categorisation of R&D spending therefore tends to be
entirely subjective and may suffer bias, different individuals making different interpretations depending on
their scientific interests or training. Consistency may be achieved within an organisation by employing the
same individual to apply the definitions from year to year. This will not resolve differences of interpretation
between organisations or between countries.

5. (a) The Frascati definitions do not provide a clear means of differentiating between basic and applied
research and are therefore unreliable for purposes (i) to (iv) because of subjectivity of interpretation.

(b) & (¢) Clearer means are provided for differentiating between research and development and between
R&D) and other activities. As stated above, they do not distinguish adequately between different
kinds of research and therefore could be misleading when compiling statistics of R&D in any
context.

6. This has been explained above. Supplementing the ‘basic' and ‘applied’ research categories with a
‘strategic’ research category would be a welcome improvement.

7. (a) Basic research Molecular signalling and regulatory mechanisms in animal cells.

(i) The productive capacity of farm animals depends not only on nutritional factors but also on the
responsiveness of tissues at the eellular level to regulatory signals which control proliferation and the
formation of useful macromolecules. Our basic understanding of the role of these signals in cellular
activily is a prerequisite for any attempt to manipulate productive traits by genetic means or
otherwise. Two distinct levels of signalling mechanism are presently under investigation:

—Cytoplasmic second messenger systems which are activated in response to events at the cell surface;
—Muclear DNA sequences which regulate the expression of adjacent genes in response to metabolic
signals,
In reality many biological responses may be elicited by a cascade of intracellular signals which pass from
the cytoplasmic to the nuclear level.

Titles of other examples are:
(ii) Molecular interactions between plants and pathogenic fungi
(iii) Soil properties and composition
(iv) Virus genome structure and variation
(v) The physiology and biochemistry of plant/environment interaction in forage crops and cereals

{vi) Food processing— materials composition and properties: gels, pastes, emulsions, colloids and

foams.
b) Applied — strategic Research

(i) Genetic improvement in the efficiency of production. In animal production, overall efficiency is more
important than absolute levels of production per animal. Many components of efficiency are under
genetic control and may be improved by selection, breed substitution or breed crossing. Huwm‘r.
very little is known about the nature of the genetic control of efficiency itself or about differences in
efficiency among breeds and crossbreeding systems. It is important to evaluate efficiency throughout
a production cycle. The measurement of efficiency of food utilisation for growth and lactation is
therefore an essential part of the assessment of any animal production system. The development of
completed pelleted diets has aided this process.

Control of reproduction is an important component of overall production efficiency. The basis of the
physiological and biochemical pathways underlying genetic variation is investigated and problems
specific to cattle.

Further, full economic assessment of different beel and dairy pro-dqc‘eion gystems reguires Fump!zx
systems analysis and it is necessary to establish quantitative genetic and non-genetic relationships
needed for computer modelling of production systems.
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Titles of other examples are:
(ii) Bielogical control of weeds, with pathogenic organisms
(iii) straw disposal and processing organic wastes with soil animals
(iv) Molecular biology of Marek's disease
(v) Grassland production and utilisation in relation to the environment
(vi) Food processing — process control
¢) None recorded.
d) Mone recorded.
8. Mo difficulty encountered; all R&D spending included in Table 1.22.

9. No, the number of scientifically and technically qualified personnel is not a better indicator of R&D
effort than the figure for R&D spending. Different fields of research require quite different investment in
scientific manpower as opposed to capital and equipment costs; spending therefore remains the best proxy
measure of R&D effort.

18 July 1989

Memorandum by the Chartered Association of Certified Accountants

Thank you for your letter of 19th May regarding R&D definitions on behalf of Sub-Committee 11. First of
all I will deal with the specific questions in the questionnaire, then the more general questions contained in the
preamble to the questionnaire.

Q1 The Frascati definitions are not directly used in the compilation of company accounts. They are used
indirectly insofar as they form the basis of the definitions of R&D laid down in SSAP 13, In our opinion very
few compilers of company accounts would refer Lo the Frascati definitions to assist them in deciding how to
account for R&D expenditure. However, compilers of accounts should follow generally accepted accounting
practice which would involve them referring to the definitions contained in SSAP 13 in cases of doubt.
Therefore the revision of SSAP 13 would not have directly affected the use of the Frascati definitions. It has
had indirect effects to the extent that the way in which the new definitions are based on Frascati has changed.
For example, the Frascati manual refers to applied research as “original investigation™. The original SSAP
13 also referred to “original investigation™. The revised SSAP 13 refers to “original or critical investigation™
thus widening the definitions scope but moving away from the Frascati categorisation. In fact, a detailed
examination reveals that in the revised SS5AP the definition of pure (or basic) research moves closer o
Frascati, the definition of applied research moves further away and the definition of development moves
closer, :

Variability in the use and understanding of the definitions is therefore dependent on the degree of
correspondence between the Frascati definitions and the SSAP, which has been dealt with above, and
compliers’ use and understanding of the SSAP. Qualified accountants should have a good working knowledge
of the SSAP. Therefore the degree of variability in question depends on the correspondences of the original
and revised SSAPs to Frascati and on the extent to which preparers of company accounts are suitably
qualified; which we believe is high.

()2 There are many sources that companies can draw on in defining R&D. Organisations have sometimes
been recommended to develop their own definitions of R&D activity in a way that best reflects the nature of
their business.

However, the definitions of R&D used by companies in their day to day operations must reflect the SSAP13
definitions to the extent that sufficient categorisation and segregation of R&D expenditure is made in their
accounting systems Lo enable accounts using SSAP13 definitions to be drawn up at any time. This constrains
the differences in working definitions that companies can use.

(33 Given the necessary high degree of compliance with the SSAP required, the most relevant explanatory
notes and guidance in this area are contained in SSAP13. Following the recent revision of the SSAP they could
be judged to be more adequate than previously. More fundamental comments regarding their adequacy are
made in the answer to question five below. The degree of subjectivity involved in practice in identifying R&D
costs is that allowed by SSAP13. There is clearly a higher degree of subjectivity involved in accounting for
costs of innovation not directly dealt with by the SSAP. (Costs of innovation are dealt with in the answer to
question five below.)

Q4 The Frascati definitions have provided clear distinctions between categories of R&D to the extent that
the definitions derived from them and laid down in SSAP13 provide such distinctions. This has been affected

by the revision of the SSAP which has changed the correspondence of the definitions to Frascati (see the
answer to question one above)

Criticisms have been made of the definitions. Some of these are detailed in the answer to question five below.

Q5 Amongst the criticisms which have been made of the definitions of R&D in SSAP13, as derived from
the Frascati definitions, are the following:
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~The scope of the definitions could be broadened to deal with the development of “know how™ in the
forms, for example, of patented inventions, designs, trademarks or computer software. The revised
SSAP specifically excludes a list of items from the definition of R&D including “legal and
administrative work in connection with patent applications, records and litigation and the sale and
licensing of patents”

—Similarly, and following the example (a) given in the questionnaire, it has been suggested that the
SSAP 13 definitions do not address the whole area of innovation rather than the smaller scientific
and technical areas of R&D.

—We note the inadequacy suggested in (b) regarding government contract work; notably military work.
It has been suggested that since military contract work i a substantial proportion of all development
work it should be dealt with and defined as a separate item.

Q6 The main problem with this possible solution is that the number of relevant personnel may not be a
good indicator of a company’s total financial and other commitment to R&D. For example, it has been
suggested that staff costs on average make up 50 per cent. of R&D expenditure. It can be argued that if R&D
costs per employee were reasonably constant between companies then numbers of staff could still be a good
indicator of a company’s financial commitment to R&D. Unfortunately it is not clear that this is so.

A more fundamental problem is that neither numbers of staff nor total expenditure necessarily give a good
indication of the quality of R&D work being performed. The quality of R&D commitment can only be
assessed retrospectively; often only after lengthy periods have elapsed.

Moving on to your more general questions:

As already stated, the Frascati definitions are used and understood through their derivatives. It can be
inferred that they constitute a satisfactory basis for performance to the extent that altered
derivatives have been retained in the revised version of SSAP 13. Finally, the SSAP 13 requirements
accord closely with the requirements of International Accounting Standard MNo. 9 * Accounting for
Research and Development Activities”. Therefore, where countries follow the requirements of IAS
MNo. 9 there should not be significant differences between their accounting practices in this area. In
fact, moves are currently taking place under the aegis of the IASC to increase the International
harmonisation of financial reporting. They have proposed that a preferred treatment be laid down
of immediately recognising development costs as expenses.

I hope that these answers to your queries prove useful.

Y ours sincerely,
Peter Carty
Senior Technical Officer

Memorandum by the Chartered Institute of Management Accountants

1. From your experiences of compiling company accounts, before the recent revision of SSAP13, how
widely used were the Frascati definitions of R&D? What degree of variability existed in the use and
understanding of the Frascati definitions? What effect will the revision of SSAP13 have on this variability?

The Frascati definitions form the basis of many of the definitions used in both national and international
accounting standards.

In the UK, prior to the issue of SSAP13, the general nature of the Frascati definitions enabled different
interpretations and presented few restrictions on classification.

It is thought that there is little variablility in the use and understanding of the definitions. Most companies
are familiar with them and have used them, both for their own purposes and when completing the DT annual
and five-yearly survey of R&D expenditure.

S55AP13 revised has, through the use of illustrative examples, themselves baséd on inlérnational precedents,
spelt out in more detail the type of expenditure which may be treated as R&D. As it closely accords with
FASB2in the USA, the detailed guidance provided by that standard may now be applied in the interpretation
of SSAP13. The two together provide clear limits to the range of expenditures which qualify as R&D. Further
guidance on the treatment of expenditure on R&D for computer software is also provided by FASE6.

2. Are there any differences between the definitions of R&D used b}r companies in their day to day
operations and those used in SSAPI13 (revised)? If so do companies experience any dJIﬁcuIt:.r in cOnVErting
their R&D spending from one set of definitions to the other?

For the purposes of accounting and measurement many companies base their definitions of R&D on those
in S5AP13 revised and similar accounting standards. When R&D is being considered by management it is
viewed in less defined terms but this rarely leads to any difficulties in reconciling the two.

One area where businesses may have definitions of R&D for use in their day to day operations which differ
substantially from SSAPI13 revised will be that of market research. Some businesses believe that market
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rescarch is an essential part of applied research, as it ensures that there is a market for the product being
developed and that it may even be the catalyst for research by identifying a gap in a market.

3. What explanatory notes or guidance do companies use in interpreting definitions of R&D spending for
the purpose of compiling company accounts? Are they adequate for this purpose? What degree of subjectivity
is involved in identifying R&D costs for the purpose of compiling company accounis?

Muost businesses have guidelines on R&D expenditure which normally reflect their overall R&D policies.
These are intended to enable control of the actual spend on R&D within the agreed budget.

The degree of subjectivity involved in identifying R&D costs for the purpose of compiling accounts is
dependent upon the arrangements within the business for carrying out R&D. Where R&D is carried out in
scientific centres involved in little else and separate from production activities, there is normally little difficulty
in identifying the costs, and therefore little subjectivity. Where, however, R&D and production activities are
carrried out in the same place or by the same personnel there is necessarily some subjective judgement required
in apportioning costs between the elements of R&D and other activities.

4. Do the Frascati definitions provide a clear means of differentiating between:
{a) basic and applied research;
(b} research and development;
ic) R&D and other related activities;
for the purpose of identifying those costs which should be included as R&D spending in company accounts?

While the Frascati definitions provide a means for differentiating between the three elements of R&D, few
companies make the distinction and SSAP13 revised only requires the total figure to be disclosed. However,
as development expenditure may be capitalised and research costs have to be written off through the profit
and loss account it is possible for expenditure on research and that on development to be separately identified.

SSAPI13 revised extends the usage of scientific or technical knowledge beyond production of new or
improved materials to installation of new processes and to improvement of those already installed. This now
clarifies the important element of “technology transfer” and defines it as development activity. This is
particularly important as the sophistication of control engineering and the technical competence required to
“transfer’” technology increases and there is less distinction between operational seiting and process
enhancement.

A requirement to separately account for, and disclose, basic and applied research and development would
impose a considerable burden on companies and it is hoped that this will never be required. Such subdivisions
would also lead to increased subjectivity. :

3. What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example it has been suggested that:

(a) the Frascati definitions are difficult to apply in areas which are not scientific and technological,
thereby excluding the saleable products of creative effort in other areas;

(b) there is a large amount of government contract work, particularly in the defence sector, which is not
adequately accounted for in company Annual Report and Accounis.

One of the principal difficulties with the Frascati definitions is that they are often interpreted as being solely
applicable to technological and scientific research activities in the industrial and manufacturing sectors. They
are rarely seen as applying to services, although this is now made more explicit in SSAP13 revised.

R&D work performed under contract for third parties need not be disclosed in company accounts and this
may mean that there is a large amount of such activity which is not reported. While it might be appropriate
to consider ways of separately identifying such effort the measure of a company’s commitment to its future
prosperity is the amount of self-funded R&D and it is the disclosure of this figure that SSAP13 was revised to

ENSUre.

6. In view of the difficulties encountered in classifying R&D costs it has been suggested that a better
indicator of a company’s commitment to R&D would be the number of scientifically and technically qualified
personnel employed rather than the money spend on R&D. Do you agree?

Irrespective of the definitions used there is little doubt that, in practice, R&D is understated in UK company
accounts. Even a company which has its own R&D set up will, for example, still have many people engaged
in basic production and engineering departments who are carrying out development work on a day to day
basis but these are rarely if ever recorded in the R&D expenditure figure.

While it could be that non-monetary indicators such as the number of qualified personnel employed in
R&D activity could provide useful information and enable a better comparison between industries, it would
still be necessary to define R&D very precisely before staff could be identified. Even then it is unlikely that any
meaningful count could be achieved.
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Memorandum by the Department of Education and Science
ANSWERS
O ey,
Q2 No.
Q 3 MNo problems in converting figures.

Q 4 Woe use the guidelines provided by the Cabinet Office in Annex 3 to the Annual Review, Additionally
we make use of the DTI guidance. More detailed guidance, with examples, on the three research definitions
would be helpful. A large number of Branches have to be consulted and individuals may interpret the data
differently.

Q 5 Clearer definitions as stated in our response to Q4 would help.

Q 6 Itmight be useful to have a separate classification for educational research.

Q 7 Examples will have been given by the Research Councils.

Q & Much of the Department’s research work, excluding the Research Councils, is carried out by
educational institutions who are not familiar with Frascati definitions and they have difficulty in allocating
monies Lo the separate categories.

Q 9 The pimary purpose definitions are more extensive. However, they do not include a separate
category for strategic research. It would be beneficial to have the same definitions across the board.

Q10 No comment.
Q11 No, expenditure is, in our view, a better gauge.

Memorandum by the Department of Employment

1. Do you use the Frascati definitions in making returns to the “Annual Review of Government Funded
R & D7 If not what definitions do you use?

Answer—Yes, we follow Frascati definitions in broad terms.

2. Do you use the same definitions in your day-to-day operations, or is it necessary to use other definitions?
If so how do these definitions differ from those used in the Annual Review?

Answer—In our day-to-day operations subject areas of research are used. The Frascati definitions are
broad but the returns required seem more applicable to R&D in science and technology rather than research
in social science. The definitions of applied and development research are only used for the Annual Review
returns, with research subject areas highlighted as part of the returns.

3. Do you experience any difficulty in converting your figures for R & D spending into the format required
for the Annual Beview? Do you encounter any other problems in making returns to the Annual Review?

Answer—Yes, we do experience difficulties in defining subject areas into the format required and problems
arise because of the changing nature of subject areas covered by the budgets. The problem of this kind affects
only a small proportion of cases.

4. What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose? What degree of subjectivity is involved in categorising your R&D spending?

Answer—In ED there are no other guidelines used apart from the Frascati definitions listed in Annex 1 to
the questionnaire. A paper for Manpower Services Commission (MSC) use was prepared in 1986 as a
guideline, which stressed the idea of novelty, and is still in current use in the Employment Service (previously
part of MSC). A considerable amount of subjectivity is used in categorising R&D spending, using the Frascati
definitions for the Annual Review, because they do not match the day-to-day definitions.

5. Do the Frascati definitions provide a-clear means of differentiating between:

(a) basic and applied research; ]

(b) research and development:

(c) R&D and other related activities;

for the purposes, in each case, of:

(i) compiling statistics of your department’s R&D spending;
(ii) compiling R&D statistics within a scientific and/or industrial sector;
(iii) comparing R&D activity between different scientific and industrial sectors;
{iv) making international comparisons of R&D activity?

Answer—No, there is no clear means of differentiating between the categories and they often merge into
each other. This difficulty arises in a small number of projects. We only provide returns for (i) and Frascati
definitions are used as requested.

E
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6. What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example, the OECD is considering supplementing the “basic” and “applied” research categories with a
“strategic” research category. The United States Department of Defense, sub-divides “‘experimental
development" into “exploratory™, “advanced"” and “engineering” development (Annex 2). Would there be
any advantage in using these, or other, categories to classify your Department's R&D spending?

Answer—A further category supplementing basic and applied research categories would not add to the
accuracy of the figures as the returns already split applied into strategic and specific categories. There would
be no advantage to us to use the sub-divisions listed and are only relevant to defence research spending.

7. Would you give specific examples of the work funded by your Department in 1986-87 which was recorded
under each of the headings in Table 1.22 of the 1988 “Annual Review of Government Funded R&D", i.e.:

(a) basic;

(b) applied—strategic;

(c) applied—specific;

(d) experimental development.
Answer—Example of Basic Research
Mo research under this heading.

7. Example of Applied—strategic

Workplace Industrinl Relarions Survey 2

The surveys have provided information of an essentially factual nature about a broad range of topies within
the industrial relations field. The information is required both as essential background information about
the state of British workplace industrial relations for the formulation of future government policy and as an
indication of the effects of past or current policies. Further analysis of the results of the surveys is ongoing
within the Depariment, by other researchers under contract to the Department and elsewhere via the ESRC
Data Archive. |

Example of Applied—specific

Careers Teachers and Careers Qfficers

This project looked at how the rapid changes in the labour market for young people in the last few years
have affected the organisation of careers education and guidance, and considered what lessons could be drawn
from this with a view to better enhancing the transition from school to work.

Example of Experimental
Mo research under this heading during the year.

8. Did any of the work funded by your Department in 1986-87 fall outside the Frascati definition of R&D,
but within the range of related activities which you have difficulty in distinguishing from R&D? If so would
you provide specific examples of those activities which you had difficulty. Was the spending on these activities
included in Table 1.22? If not where was it reported?

Answer—ED's return included all research carried out under the external research budget, categorised to
fit into the Frascati definitions for the Annual Review only.

9. The “Annual Review of Government Funded R&D" also classifies R&D spending according to
“primary purpose”. How does this classification differ from Frascati? What advantages, if any, does this
classification have over Frascati?

Answer—Our research falls into the “support for policy formation and implementation” category using the
“primary purpose” classification. Under the Frascati classification it is applied research.

10. In the “Annual Review of Government Funded R&D" there is an “apparent discrepancy” between the
amount that government says it spends on R&D in industry and what industry says it receives from
government. How does this situation arise and how can it be improved?

Answer—As the Department is not concerned with this matter, we do not feel able to answer this question.

11. It has been suggested that the number of scientifically and technically qualified personnel employed on
R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?

Answer—No, this would not be a more accurate indicator. It would be difficult to list the qualifications of
all the researchers used by our contractors i.e. Universities, private researchers. With research studies varying
between 3 months and 3 years it would not be an accurate reflection of R&D effort and would not pick up the
manpower required in large scale survey work which is a major part of the research budgets.
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Memaorandum by the Department of Energy

Q1 Do you use the Frascati definitions in making returns to the * Annual Review of Government Funded
R&D™? If not, what definitions do you use?

Yes.

Q2 Do you use the same definitions in your day-to-day operations, or is it necessary to use other
definitions? If s0. how do these definitions differ from those used in the Annual Review?

Mot necessarily. Our programmes focus on particular objectives, and it is often the case that the activities
involved can be beyond the Frascati definition—into technology transfer, or some areas which are in neither
of these recognised categories. For our day-to-day purposes, we do not attempt to split expenditure into these
particular categories, but focus on the sectors involved.

Q3 Do you experience any difficulty in converting your figures for R & D into the format required for the
Annual Review? Do you encounter any other problems in making returns to the Annual Review?

In general, no; but, for some programmes, there may be problems in disaggregating expenditure into the
various categories. We also have some problems in allocating expenditure to primary purpose—some
programmes may lend themselves to more than one p.p. For example, the rationale of our fusion programme
i5 pp 2 (support lor policy formation), but it contains elements of pp | (advancement of science).

Q4 What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose? What degree ol subjectivity is involved in categorising your R & I spending?

We use the guidelines issued with the forms for the Review, which are sufficient for the purpose. There is a
considerable degree of subjectivity in the categorisation of R & I spending, particularly where the actual
content of a programme is changing over time (for example, as it moves from research to development).
Further, the “'strategic” research category has caused some confusion, since that word has different
connotations in the energy policy sense from those meant in the Frascati definition,

)5 Do the Frascati definitions provide a clear means of differentiating between:

(a) basic and applied research;
(b) research and development;
{c) R & D and other related activities;

for the purposes, in each case, of:
(i) compiling statistics of your Department’s R & D spending;
(ii) compiling R & D statistics within a scientific and/or industrial sector;
{iii) comparing R & D activity between different scientific and industrial sectors;
{iv) making international comparisons of R & D activity?

The Frascati definitions enable us to differentiate as far as we need to—principally between things which
are R & D and those which are not. As our programmes are objective-oriented, this distinction is made
primarily for outside purposes, such as the Annual Review. Statistics on the Department’s R & D expenditure
commonly reflect the Department’s Estimates figures, which contain elements of Frascati R & D, technology
transfer, and activities which are science-based but fit into neither of these categories (principally our offshore
geology programmes). The Frascati definitions do, however, offer some assistance in making international
comparisons, although some caution is needed in considering such figures, which can often be significantly
affected by external factors such as exchange rate movements.

(6  What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example, the OECD is considering supplementing the “basic” and “applied” research categories with a
“strategic” research category. The US Department of Defense subdivides “experimental development” into
“exploratory”, “advanced" and “engineering” development. Would there be any advantage in using these,
or other, categories to classify your Department’s R & D spending?

As already mentioned, some of our activity which is classified for Estimates purposes as R&D, falls out—
with the Frascati definition, and our Departmental entry in the 1989 Annual Review is therefore on a different
basis to that in our Estimates. To some extent, therefore, the Frascati figures understate the amount of
science-based activity which we undertake. That said, we see no real benefit in splitting up R&D expenditure
into more categories: given that any set of definitions will have grey areas at the margins of the chosen
categories, then an increase in the number of categories will simply produce a greater aggregate area of grey
across the same range of programmes. We see no particular benefit in adding to the task of making returns.

Q7 Would you give specific examples of the work funded by your Department in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 Annual Review, ie:
{a) basic,

No whole programmes — but elements of some programmes, such as fusion, may involve some
basic work
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(b) applied — strategic,

Fusion, and our contribution to the UKAEA's underlying research programme
(c) applied — specific;

Tidal power environmental studies

Inshore wave energy device on the island of Islay

Mechanistic studies of foam flow in porous media (part of enhanced oil recovery programme)
(d) experimental development.

Tidal power engineering development

Construction of Richborough wind turbine

Effect of pile-driving on fatigue life

08 Did any of the work (unded by your Department in 1986-87 fall outside the Frascati definition of R&D,
but within the range of related activities which you have difficulty in distinguishing from R&D? If so, would
you provide specific examples of those activities with which you had difficulty. Was the spending on these
activities included in Table 1.22? If not, where was it reported?

As already mentioned, some of the Department’s work which is classified as “ R&D™ for estimaies purposes
falls outwith the Frascati definition. Some of these activities are technology transfer, some can only be
classified as “other”. Examples of the former are the Energy Efficiency Demonstration Scheme and the
Renewables Technology Transfer programme; and of the latter, our offshore geology and reservoir
simulation programmes and the EEO’s Monitoring and Targeting programme. Spending on these items is
not listed in the Annual Review tables, but is reported in the Departmental text.

)9 The Annual Review also classifiecs R&D spending according to “primary purpose”. How does this
classification differ from Frascati? What advantages, il any, does this classification have over Frascati?

The classifications are quite different: primary purpose seeks to explain why we are doing something, while
Frascati shows the kind of work being done. There is no advantage of one over the other, since they are
looking at different aspects of the same thing. The primary purpose classifications may be useful in looking at
the fundamental ohjectives of research across Government; but we do not use them at all in our day-to-day
work.

Q10 In the Annual Review there is an “apparent discrepancy™ between the amount that the Government
says it spends on R&D and what industry says it receives from Government. How does this situation arise,
and how can 1t be improved?

There is an explanation of some of the possible reasons for these differences in the 1989 Annual Review.

Q11 It has been suggested that the number of scientifically and technically qualified personnel employved
on R&D is a better indicator of R&D effort than is the figure for RE&D spending. Do you agree?

Manpower figures are a valid indicator (and probably an underused one) which is a useful addition to (but
not a replacement for) expenditure figures. It addresses the same issue, but from a different angle; and may
therefore occasionally throw some useful light on particular problems.

Memorandum by the Department of the Environment

You have invited DOE comments on the Frascati ‘definitions’. The objectives of the Department’s research
are laid out in the Annual Review, and largely follow the needs to inform Departmental policy. Comparative
international statistics are not much used by the DOE in this context, nor are the definitions basic, strategic
or applied. Much more importance is attached to the longitudinal record of the Department’s expenditure as
recorded in the Annual Review. The only ‘taxonomy’ which is operative is whether the activity funded is a
proper charge Lo the appropriate research Vote Sub-Head. i

Returns to DT] on DOE's research expenditure for inclusion in the Annual Review of Government Funded
R&D are made by CSG (Chief Scientist Group) in the Department based on the Department’s voted
expenditure for research but adjusted for some technical accounting aspects as required by the Annual Review
eg. the inclusion of superannuation costs for intramural research. CSG is staffed by professionals, all of whom
have had considerable research experience, are familiar with the Frascati definitions and act as reliable vetting
points for the Department’s research. While the Frascati definitions are not applied routinely by CSG, either
for the Annual Review or for other purposes, the approach is to start with the core Frascati definition, namely:
“Research and experimental development (R&D) comprises creative work undertaken on a systematic basis
in order to increase the stock of knowledge, including knowledge of man, culture and society and the use of
this stock knowledge to devis¢ hew applications”.

One difficulty presents itself to DOE on Frascati definitions. This is their exclusion of survey data.
Important social and environmental research could not be conducted unless long term time series had been
collected. However this resource, unlike hardware, is not recorded in the statistics. A number of recent



SELECT COMMITTEE ON SCIENCE AND TECHNOLOGY 101

difficulties in maintaining national resource data bases may suggest that research councils are pressured by
the implication of the Frascali definitions as to what constitutes a proper ‘research’ activity.

I attach answers to the Committee’s specific questions. I am copying these with a copy of this letter to Mr
Packer CPPLL.

Yours sincerely
D J Fisk
Chief Scientist
Q1: Do you use the Frascati definitions in making returns to the ‘Annual Review of Government Funded
R and D'? If not what definitions do you use?

The Department uses the core Frascati definition (c.f. the first paragraph of the Introductory Remarks)in
making returns to the ‘Annual Review of Government Funded R and D'. The Frascati definitions are in fact
slightly modified for use in the Annual Review (see Annex 3 of the 1988 Review).

Q2: Do you use the same definitions in your day-to-day operations, or is it necessary to use other
definitions? If so how do these definitions differ from those used in the Annual Review?

The definition used in the DOE's management of its programme relates to whether the activity concerned
is 2 proper charge to the relevant vote sub-head.

Q3: Do you experience any difficulty in converting your figures for R and D spending into the format
required for the Annual Review? Do you encounter any other problems in making returns to the Annual
Review?

The only major difficulty (indicated by recent revisions) has been the identification of the full overheads of
in-house research.
Q4: What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose? What degree of subjectivity is involved in categorising your R and D spending?
The Department has not found the need for explanations beyond the Frascati definitions. The
categorisation of R and D spending is based solely on the judgement of professionals in the Department.
Q5: Do the Frascati definitions provide a clear means of differentiating between:
(a) basic and applied research;
(b) research and development;
(c) R and I} and other related activities;
for the purposes, in each case, of;
(i) compiling statistics of your Department’s B and D spending;
(ii) compiling B. and D statistics within a scientific and/or industrial sector;
(iii) comparing R&D activity between different scientific and industrial sectors;
{iv) making international comparisons of R&D activity?

The Frascati definitions, while somewhat cumbersome, do provide a basis for compiling statistics of the
Department's research programme,

Q6: What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example, the OECD is considering supplementing the ‘basic’ and ‘applied’ research categories with a
‘strategic’ research category. The United States Department of Defense sub-divides ‘experimental
development’ into ‘exploratory’, *advanced’ and ‘engineering” development. Would there be any advantage
in using these, or other, categories to classify your depariment’s R&D spending?

The section on general purpose data collection appears too restrictive in its ideas of what data collection
can legitimately contribute to research.

The supplementing of the ‘basic’ and ‘applied’ research categories with a *strategic’ research category would
be useful subject to a satisfactory definition being agreed within the research community.

7: Would you give specific examples of the work funded by your department in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 ‘Annual Review of Government Funded R&D’,
ie

(a) basic;
The Department does not pursue basic research. The item recorded against DOE in the Table relates
to a small part of the programme of the Sports Council, a body for which DOE is the parent
Department. An example project within this programme entailed the development of a technique
for accurately charting of people’s leisure interests and patterns through their lives to enable a better
understanding of the dynamics of participation.
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{(b) applied—strategic,

‘Lake Acidification in the United Kingdom’. This project followed on from an earlier study of the
acidification of Galloway lakes. The project was intended to establish if and how acidification was
occurring in lakes with similar chemistry in other parts of the United Kingdom. The basic approach
of the research comprised obtaining and analysing lake sediment cores. The objectives of the
research was to reconstruct the chemical history of selected lakes and to evaluate hypotheses with
differing emphases on catchment area and atmospheric influence. The strategic ohjectives was to
establish a sound understanding of the causes and effect of acidification to assist the development
of environmental protection policy.

(c) applied—specific;

‘Effects of Distribution on Organic Contaminants in Potable Water'. The objective of this project
was to determine the effect of water supply systems on organic contaminants present in finished
water and to determine the effects on the organic content of the distributed water from materials of
construction and pipe lining materials. The results of this research has led to a better understanding
of the nature and behaviour of organic compounds during distribution and more appropriate use
of new materials of construction, modified maintenance procedures, in particular the specification
of in-situ applied epoxy resin relining, and to a clearer understanding of where to monitor treated
waler.

(d) experimental development.

"Geotechnics and Buildings’. The Building Research Establishment have developed various special
instruments to examine the long-term performance of full-scale building foundations and other
geotechnical constructions. The objectives were twofold: to provide information for design codes of
practice to ensure the safe working of such constructions, and to indicate the potential for
BCOnNOmies in design.

0Q%: Did any of the work funded by your department in 1986-87 fall outside the Frascati definition of R
and D but within the range of related activities which you have difficulty in distinguishing from R and D? If
s0 would you provide specific examples of those activities with which you had difficulty. Was the spending on
these activities included in Table 1.227 If not where was it reported?

None of the work funded in 1986-87 under the research sub-heads of the Departmental Voted expenditure
and included in Table 1,22 fell unequivocally outside the Frascati definitions of R and D. Those activities
included in Table 1.22 close to the boundaries of the Frascati definitions were those including survey and
monitoring work. Examples of such studies are:—

{a) The 1986 English House Conditions Survey. The survey has four parts:

(i) A physical survey of a sample of the country’s housing stock, with the particular aim of assessing
the condition of the stock and how this changes over time.

(ii) An interview survey with the occupants of surveyed housing, seeking socio/economic
information about what they may have done or intend doing to their property, what the work
might cost, how it might be financed etc. and also attitudes to work associates with energy
conservation.

(iii) A postal survey of local authorities, seeking information about any action which they might
have taken on the surveyed properties, whether in the public or private sector.

(iv) A house value survey, aimed at assessing the value of the sample included in the physical survey.

Measurement of Radiatively Important Trace Gases. The study essentially involves monitoring, over a
period of time, the rates of increase in concentrations of methane, nitrous oxides and 5 halocarbons and from
the data obtained, calculating the rates of emission and chemical destruction of halocarbons. The study
constitutes part of the Global Atmospheric Gases Experiment (GAGE) designed to determine the global
magnitude and latitudinal distribution of the surface source of methane and other greenhouse gases.

Q9: The ‘Annual Review of Government Funded R and D’ also classifies R and D spending according
to ‘primary purpose’. How does this classification differ from Frascati? What advantages, if any, does this
classification have over Frascati?

The primary purpose classification is intended to differentiate between the different purposes for which
research is undertaken. It matches the Frascati definitions in distinguishing between basic and applied
research, but whereas for applied research Frascati addresses the question “'is it research?” and explores this
question against a range of type of activity; Primary Purpose address the question “what is the research for™?

Q10: In the ‘Annual Reviéw of Government Funded R and D' there is an “apparent discrepancy™
between the amount that government says it spends on R and D in industry and what industry says it receives
from government. How does this situation arise and how can it be improved?

This question is for Cabinet Office and DTI.
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Q11: Ithas been suggested that the number of scientifically and technically qualified personnel employed
on R and D is a better indicator of R and D effort than is the figure for R and D spending. Do you agree?

Mo. This would give no measures of the true resources used or its quality.

Memorandum by the Department of Health

I am responding to your letter of 19 May to Miss Wears about the questionnaire prepared by the Select
Committee on Science and Technology about the definitions of R&D. The answers to the Sub-Committee's
questions are as follows.

. Yes

2. In general when definitions are needed in day to day operations, yes. The exceptions are that the
Procurement Directorate needs to distinguish R&D from the evaluation of medical equipment, and the Public
Health Laboratory Service Board more usually considers R&D under the categories of Methodology,
Epidemiology and Prevention.

3. There were no major difficulties in converting the figures into the required format for making returns.
The problems encountered are unfamiliarity with the return forms and the time involved in completing them.

4. The guidelines accompanying the Annual Review Forms are used in intérpreting the Frascati
definitions.

5. The Frascati definitions are considered to be generally satisfactory, although for purpose (i), the
definitions do not provide a particularly clear means of differentiation of categories (b) and (c).

6. The suggested amendments are not considered helpful.

7. Examples of work funded by the Department of Health under each of the research headings in Table
1.22 are as follows:

(A) Basic — none
(B) Strategic — The study of effect of fire and smoke in the health care environment
— Molecular virology of HIV
(C) Specific— Development of Electrical Impedance Imaging
— Development of a monitoring system for post-operative management of cardiac surgical patients

(D) Experimental Development — Experimental Dosimetry Development of a knowledge based system
for interpreting laboratory data.

8. A small number of projects are labelled as *'non-Frascati”’. These are not included in the returns made
for the Annual Review.

9. Primary Purpose as its name implies is a classification by the purpose of the research, whereas Frascati
is a classification system by type of research.

10. Mo applicable to Department of Health.

11. We agree that the number of qualified personnel employed on R&D is a good indicaton of R&D
effort. However, the figure for R&D spending takes into account both the staff and other elements eg capital
equipment and comsumables. It is our opinion therefore, that figures on both aspects would give a better
indication of R&D efforl.

I hope that this is helpful. However, should you require any further information on this subject, please feel
free to contact me.

Y ours sincerely
D. M. Woolley

Research Management Division

Memorandum by the Department of Social Security
1. Yes, we use the Frascati definitions in making returns to the “Annual Review of Government Funded
R&D."
2. Since all the research we undertake is applied research, we do not use the definitions in our day-to-day
operations.

3. Wedo not experience any difficulty in converting our figures for R&D spending into the format required
for the Annual Review, nor do we encounter any other problems in making returns to it.

4. We do not use any guidelines other than those reproduced in Annex 3 of the Annual Review. We find
them quite adequate. We do not find the need to be subjective in categorising our R&D spending.

5. We do not find the use of Frascati relevant for the purposes of compiling statistics or making
comparisons because we are involved in only one type of research activity.
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6. We do not feel that this question is relevant to us because of the restricted nature of our activity.
7. All the work funded by us fell under the heading “applied strategic”.
§. Mone of the work funded by this department fell outside the Frascati definition.

9. The Frascati definitions are simpler than the definitions of primary purpose. The only advantage the
primary purpose definitions may have over Frascati is that they define the aim of the research rather than the
type.

10. This question is not relevant to us,

11. The number of qualified personnel employed on R&D is not necessarily a better indicator of R&ED
effort than is the figure for B&D spending because the number of people engaged in research does not reflect
the full cost. In this Department most of the research is undertaken for us by outside organisations. For us,
therefore, the amount of spending is a better indicator of our efforts than the number of qualified personnel
employed by the department. The best indicator would be a combination of both spending and personnel.

First Memorandum by the Department of Trade and Industry

Q1. Are the Frascati definitions used by the [ollowing for the purpose of making returns to the *Annual
Review of Government Funded R&D":

(&) cwvil government departments;

(b) the MoD

{c) the Research Councils and the UFC

(d) industry (via the DTI survey of Industrial R&D)
If not, what defimtions do they use?

A. All central Government bodies in their returns to the Annual Review of Government Funded R&D are
asked to follow the Frascati definition. All firms reporting in the survey of industrial R&D are asked to follow
the Frascati definition. As far as we are aware this practice is followed by respondents. We understand that
the Ministry of Defence is currently looking at the degree of novelty involved in their development contracts.
Within research councils there are sometimes difficulties in deciding upon the borderline between basic
research and strategic applied research. In the case of industry some firms find difficulty in the borderline
between applied research and experimental development.

2. Areyouaware of any differences between the Frascati definitions and the definitions used by the above
orgamsations in their day-to-day operations?

A. DTI follow different definitions in their day to day operations (see other DTI response). Apart from that
we are not aware of any differences between the Frascati definitions used in reporting to us and the practices in
various organisations listed in 1 above. However we would have no reason to be made aware of such
differences unless they had relevance to the returns which we obtained from respondents. In the case of
industry the application of accounting standard SSAP13 should help maintain the correspondence with the
Frascati definition in industry.

3. Do respondenis to the Annual Review/DTI survey experience any difficulty in converting their figures
for R&D spending, into the format required for the Annual Review DTI survey? Are you aware of any other
problems that respondents have in making returns to the Annual Review/DTI survey?

A. The main complaint of respondents to the Annual Review is the amount of work involved in providing
the information. We are sometimes asked to clarify certain points with respondents but we have not been
made aware of any major difficulties experienced by respondents to the Annual Review and the survey of
industrial R&D.,

Q4. What supporting explanatory notes and/or guidelines do you provide in order to ensure a consistent
interpretation of the Frascati definitions? Are they adequate for this purpose? How well do respondents to
the Annual Review/DTI survey understand the concept of an “appreciable element of novelty,” which is at
the heart of the Frascati definitions?

A. Explanatory notes are provided in both the industrial survey and the Government survey. They are
intended to make clear what activities are within scope of R&D and what activities are outside it. They appear
to be well understood though as was mentioned in the answer to Question | the Ministry of Defence is
currently examining the question of the degree of novelty involved in the development contracts. In the case of
social science for example respondents appear to be clear about the distinction between research into training
methods which is within scope of the Frascati definition and training itself which is not. With industry using
the definitions of SSAP13 fm::nj 1989 this should tend to reinforce the Frascati definitions within industry.

Q5. What is the accuracy of returns to the Annual Review/DTI survey? What degree of subjectivity is
involved when respondents categorise their R&D spending according to the Frascati definitions? Is it possible
to attach confidence limits to these figures, ie. + /-5%, or 10% or 20%? How reliable are apparent trends from
a particular source?
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A. We do not know of any important degree of subjectivity involved when respondents make returns in
the Annual Review. As we have complete coverage of central Government expenditure there is no meaning
in attaching confidence limits to the figures. They do not form part of a probability sample. Changes in
coverage which are usually noted such as for example the Atomic Energy Authority leaving the Government
sector and joining the industrial sector affects the figures but apart from that the movements should be
reliable.

In the case of the industrial survey there is a benchmark survey every four years and a sample survey in
other years. Except for private industrial firms employing less than 200 which are not included, there is full
coverage in the benchmark survey so that broadly the same consideration applies as to the Government
survey. In other years there is a panel survey of the larger businesses accounting for about 75 per cent. of the
total expenditure on R&D performed in UK industry in the latest benchmark year. The response to the survey
is complete. The larger businesses which account for most of the expenditure on R&D are covered every year
and the smaller businesses which together accounted for 25 per cent. of expenditure on R&D are covered
every four years. Consideration is being given to increase the sample size in future years.

Q6  What factors limit the accuracy of the R&D statistics? For example, it has been suggested to the Sub-
Committee that the accuracy of industrial B.&D statistics is affected by the failure to record the R&D activities
of smail firms.

A [Industrial firms employing 104 to 200 persons were last included in the 1975 industrial survey of R&D.
Their contribution to the total was less than 4% which suggests that the absence of small industrial firms on
the grounds of the form filling burden, is not an important issue.

Q7 Dao the Frascati definitions provide a consistent means of differentiating between:

(a) different basic and applied research;
(b) research and development;
(c) R&D and other activities;

for the purposes, in each case, of:
(1) compiling statistics of R&D activity within a scientific or industrial sector;
(ii) compiling R&D statistics across the whole of the UK economy;
(iii) comparing R&D activity between the private and public sectors (civil);
(iv) comparing R&D activity between the private and public sectors (defence);
(v} making international comparisons of R&D activity?

A In principle the Frascati definitions provide a consistent means of differentiation. In practice some of
the Research Councils have difficulty in deciding where basic research ends and strategic applied research
begins. Some respondents to the industrial survey have difficulty in separating applied research and
experimental development. In the case of social science the R&D information is probably less reliable than
for R&D in general because of the difficulty of distinguishing between social science R&D and related
activities such as information services and general purpose data collection. It is not possible to distinguish
total R&D between civil and defence purposes because while that performed within Government is
subdivided between civil and defence purposes, R&D performed in industry is not subdivided in that way.
Consideration is being given to doing this in the 1989 industrial survey to be carried out in 1990.

QE What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example the OECD is considering supplementing the calegories of basic® and ‘applied’ research with a
‘strategic’ research category. The US Dlepanmml of Defence subdivides "experimental development’ into
‘explanatory’, ‘advanced’ and ‘engineering’ development (Annex 2). Would Frascati be improved by the use
of these categories? Would there be any advantages in the use of these, or other, categories to classify R&D
spending in the Annual Review/DTI survey?

A The main purpose of revision to the Frascati Manual is to bring it up to date in the light of
developments since the Manual was first produced. The question of what is research and development in
software is important in this respect. It is not clear that there are any other important shortcomings. There
should be good reasons for any additions to the manual.

Q9 Inthe 'Annual Review of Government Funded R&D’ there is an “apparant discrepancy’ between the
amount that Government says it spends on R&D in industry and what industry says it receives from
Government. How does this situation arise and how can it be improved?

A Page 34 of the 1988 Annual Review gives the reasons for the differences between the Government
expenditure in industry and industry receipts from Government. This occurs in other OECD countries. Total
expenditure on R&D is built up by sector of performer of R&D according to the Frascati definition. It follows
that to be consistent the funding of it should be obtained from the sector of the performed R&D. This does
mean of course that the recognition of central Government as the ultimate source of funds may not be known
to some firms performing R&D in industry. On the other hand in a Government contract for industry
involving both R&D and production, how much of the contract is R&D and how much is production may
not be as clear to those spending the money in Government as to those performing the R&D in industry.
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Q10 Inview of the “apparent discrepancy” mentioned above and the fact that the information contained
in Table 1.3 of the Annual Review is “not directly comparable” with other information in the Annual Review,
are the figures for R&D spending a reliable basis for science policy making in the UK?

A The purpose for which the information is needed must be considered when dealing with comparisons
of information on research and development. If total expenditure on R&D in an economy is Lo be measured
it must be done on the basis of the sum of the sectors performing the R&D as is laid down in the Frascati
Manual. This will give a reliable basis for comparing with other OECD countries. On the other hand if the
concern is the different purposes of expenditure by Government then the information on Governmeni
funding should be used. If a potential user is uncertain he should consult the statisticians involved. This is the
same approach used in OECD countries.

311 Inthe Annual Review R&D spending is also classified according to “primary purpose™. What is the
purpose of this classification and how does it differ from Frascati? Does it have any advantage over Frascati?
What emphasis do/should users of R&D statistics place on the different methods of classification?

A The primary purpose is an analysis of Frascati R&D according to the reason for the expenditure on
R&D. The other sub-divisions of R&D, basic, applied, experimental development, analyse the type of activity
carried out. There are two different ways of analysing the same total.

12 It has been suggested that the number of scientifically and technically qualified personnel employed
in R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?

A Personnel information and expenditure information are both useful in estimating effort on R&D. They
are related as the cost of personnel is part of the expenditure on R&D. One measures resources used in
employment terms. The other measures resources used in terms of the total value of the inputs on R&ED, bath
personnel and other costs.

13 Inwhat ways could the *Annual Review of Government Funded R&D" be :'.mprnvéd? For example,
several other countries include effectiveness measures (ie output indicators) in their reviews of R&D spending.

A The 1989 Annual Review is to contain more information on personnel than in previous years. It will
contain data on first destination of employment of those obtaining first degrees in science and technology
in Great Britain. It will also contain information on academic staff in Universities employed in science and
technology. Some output indicators like overseas receipts and payments for technological rovalties and
exports and imports of high technology goods are fairly well developed. They may not fit the current structure
of the Annual Review very well. Others like citations analysis in publications are less well developed and there
are problems of interpretation. The question of the inclusion of other indicators is kept under review.

Q14 It has been suggested that the main problem with the UK R&D statistics lies not in their quality but
in the lack of resources devoted to their collection. Do you agree? What impact will the reorganisation of the
Central Statistical Office have on the collection and presentation of UK R&D statistics?

A Government policy is to minimise the resources taken up by the public sector in the economy and the
collection of statistics must conform with this policy. It is alse Government policy to minimise the form filling
burden on industry by the collection of statistics. Within these constraints during the 1980s the resources
devoted to R&D statistics have been maintained although the demands made on these resources have
increased considerably. The reorganisation of the Central Statistical Office (C80) is really a matter of a switch
in Ministerial responsibility for UK R&D statistics from DT to HM Treasury. The resources and expertise
on the subject will be maintained in the CSO and the publication of the information on R&D will continue.

Second Memorandum by the Department of Trade and Industry

1. Do you use the Frascati definitions in making returns to the Annual Review of Government Funded
R&D? If not what definitions do you use?

A, Yes,

2. Do you use the same definitions in your day-to-day operations, or isit necessary to use other definitions?
If s0 how do these definitions differ from those in the Annual Review?

A. No, we do not use the definitions in day-to-day operations. DTI S&T expenditure is classified according
to the various separate budgets involved, e.g. for innovation, aeronautics, space, research establishments
ete— which include non-Frascati expenditure. However the Frascati definitions are familiar to those involved

:rith these budgets and there is an awareness of those items which fall within the definitions and those which
o nolt.

3. Do you experience any difficulty in converting your figures for R&D spending into the format required
for the Annual Review? Do you encounter any other problems in making returns to the Annual Review?

A. There is no difficulty in pfinciple. The Annual Review process has now been in place for a sufficient
length of time for those concerned to be well aware of and able to provide what is required. In practice there
is a lot of work involved simply arising from the very large number of individual projects supported by DTL.

LThE;e al;: for instance, currently some 2,000 projects involving expenditure under the industrial innovation
eading.
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4. What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose? What degree of subjectivity is involved in categorizing your R&D spending?
A. Those provided with the Annual Review return forms, which are generally understood within DTI, and

which are satisfactory. A certain amount of subjectivity imevitably arises because approximations are
necessary to cope with the large number of projects mentioned above.

5. Do the Frascati definitions provide a clear means of differentiating between:
{a) basic and applied research;
(b) research and development;
{c) R&D and other related activities;
for the purposes, in each case, of
(i) compiling statistics of your department’s R&ED spending;
(i) compiling R&D statistics within a scientific and /or industrial sector,
(iii) comparing R&D activity between different scientific and industrial sectors;
(iv) making international comparisons of R&D activity?

A. In respect of the first purpose mentioned i.e. compiling statistics for DTT's spend, the Annual Review
uses a modified Frascati definition which seeks to differentiate between applied research with strategic and
specific aims respectively. Within DTI, it is not apparent that those making returns find difficulty in
categorizing their activities under the four headings of basic research, strategic and specific applied research
and development. DTI in not involved in purposes ii, iii and iv.

6. What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example, the OECD is considering supplementing the “basic™ and “applied” research categories with a
“strategic” research category. The United States Department of Defense sub-divides “experimental
development” into “explanatory”, “advanced™ and “engineering” development (Annex 2). Would there be
any advantage in using these, or other, categories to classify your department’s R&D spending?

A.  Asindicated above, the Annual Review already uses a modified category of *strategic’ research. On
the whole, the Frascati definition seems reasonably adequate and now has the advantage of being widely
understood and applied worldwide. We do not see any particular advantage in the US Department of Defense
calegories. There are apparenily some areas of doubt being discussed within the OECD arising from the

growing effort on areas of work such as software which were of much less significance at the time the Frascati
definitions were introduced. There is thus some need to up-date the detailed definitions.

7. Would you give specific examples of the work funded by your department in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 *Annual Review of Government Funded R&D",
i

(a) basic;
(b) applied — strategic;
{c) applied — specific;
{d) experimental development.
A, (a) None;
(b) Alvey projects;
{c) Radio regulatory research,
(d) Electronic applications projects.

2. Didany of the work funded by your department in 1986-87 fall outside the Frascati definition of R&D,
but within the range of related activities which you have difficulty in distinguishing from R&D? If so0 would
you provide specific examples of those activities with which you had difficulty? Was the spending on these
activities included in Table 1.227 If not where was it reported?

A. Quite a significant proportion (£99.2m) of the work funded from DTI's S&T budget in 1986-87 fell
outside the four categories of Frascati expenditure which are reported in Table 1.22. They were separately
reported in Table 10c as non-Frascati expenditure and DT has made a practice of doing this in recent years.
As indicated in 2 above, DTI has no difficulty in identifying S&T activities which lie outside the scope of the
Frascati definition.

9. The ‘Annual Review of Government Funded R&D' also classifies R&D spending according to
‘primary purpose’. How does this classification differ from Frascati? What advantages, if any, does this
classification have over Frascati?

A. The categorization of Government supported work into primary purposes (as defined in the 1989
Annual Review, Annex 2) is quite different to the Frascati classifications, seeking as it does to identify
expenditure in terms of ultimate government aims. The primary purposes are this not directly comparable to
the Frascati definitions and should be regarded as a complement to them (which provides additional
information), rather than as a substitute for them.
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10. Inthe Annual Review of Government Funded R&D’ there is an “apparent discrepancy” between the
amount that government says it spends on R&D in industry and what industry says it reccives from
government. How does this situation arise and how can it be improved?

A. This is not relevant to DTT's completion of the Annual Review returns.

11. It has been suggested that the number of scientifically and technically qualified personnel employed
on R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?

A. The numbers of personnel employed in R&D is a useful supplementary indicator of R&D effort, but
cannot substitute for total R&D costs because pay represents only a part of R&D spend. Different types of
research involve different overheads; in particular, some are much more capital intensive than others. In the
case of very large capital facilities for R&D such as the European Transonic Wind Tunnel, it would be
misleading to look only at the numbers of scientific and technically qualified personnel employed.

Memorandum by the Department of Transport
Q1. Do you use the Frascati definitions in making réturns to the “Annual Review of Government Funded
R&D™? If not what definitions do you use?
Al. We use the Frascati definitions.

Q2. Do you use the same definitions in your day-to-day operations, or is il necessary to use other
definitions? Il so how do these definitions differ from those used in the Annual Review?

A2 We use the same definitions.

Q3. Do you experience any difficulty in converting your figures for R&D spending into the format required
fior the Annual Review? Do you encounter any other problems in making returns to the Annual Review?

A3, The Annual Review format differs from the public expenditure and vote accounting information from
which data are derived. Public Expenditure White Paper (PEWP), Supply Estimates and Appropriation
Accounts include VAT but exclude notional superannuation, whereas the opposite is true of the Annual
Review. The Annual Review timetable is tight, For plans for the estimate year Departments are asked to
provide figures by the end of January before the Supply Estimates are finalised. The draft Supply Estimates
from which we work can change before their formal publication in March. The PEWP is published at the end
of January with figures for later years rounded. For these reasons, small discrepancies between the figures in
the Annual Review and PEWP are sometimes unavoidable.

Q4. What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose? What degree of subjectivity is involved in categorizing your R&D spending?

Ad. We use the guidance notes provided by the DTI for completion of the relevant forms (77, 78 and 79 for
1988 review). They are helpful but any process which requires classification of a wide variety of R&D spending
must necessarily be subjective in some cases,

Q5. Do the Frascati definitions provide a clear means of differentiating between:

(a) basic and applied research;
(b) research and development;
(c) R&D and other related activities;
for the purposes, in each case, af:
(i} compiling statistics of your department’s R&D spending;
(ii) compiling R&D statistics within a scientific and/or industrial sector;
(iii) comparing R&D activity between different scientific and industrial sectors;
(vi) making international comparisons of R&D activity?

AS. We use the Frascati definitions for the first purpose listed above, i.e. compiling statistics of the
Department’s R&D spending. We are not involved in the other three activities listed.

We do not fund basic research. It is sometimes difficult to distinguish between applied research and
experimental development particularly where the application of research results must be through new or
improved processes, systems or equipment. However, the difficulty is a marginal one: relatively small figures
are involved in proportion to R&D overall.

There is potential difficulty in distinguishing between experimental development and technology transfer
but again this is a marginal problem.

Q6. What are the specific inadequacies of the Frascati definitions, and how might they be amended? For
example, the OECD is considering supplementing the “basic” and “applied” research categories with a
“strategic” research category. The United States Department of Defense sub-divides “‘experimental
development” into “exploratory”, “advanced” and “engineering”’ development (Annex 2). Would there be
any advantage in using these, or other, categories to classify your department’s R&D spending?

_Aﬁ. "S;rat-:giclapp‘iinﬂ research” already exists as a eategory in the Annual Review. Any advantages there
might be in creating new categories are outweighed by the discontinuities created by changing definitions.
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The greater the number of divisions, the greater the potential for differences of subjective judgements to be
misundersiood as genuine shifts in category.

Q7. Would you give specific examples of the work funded by your department in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 “Annual Review of Government Funded
R&D”, 1.e.:

{a) basic;

(b) applied — strategic:

(c) applied — specific;

(d) experimental development.

A7. (a) None;

(b) (1) Modelling studies of land use and transportation interaction;
{2) Behavioural studies for road safety;

(c) (1) Alkali aggregate reaction and its effect on the condition ol bridges;
(2) Studies of restrictions on routes for lorry traffic;

(d) (1) High speed road condition monitor;
{2) MOVA system for Traffic Control at isolated junctions.

QE. Did any of the work funded by your department in 1986-87 fall outside the Frascati definition of R&D,
but within the range of related activities which you have difficulty in distinguishing from R&D? If so would
you provide specific examples of those activities with which you had difficulty. Was the spending on these
activities included in Table 1.227 If not where was it reported?

AE. No.

Q9. The “Annual Review of Government Funded R&D™ also classifies R&D spending according to
“primary purpose”. How does this classification differ from Frascati? What advantages, if any, does this
classification have over Frascati?

AY, The primary purpose classification is more detailed than Frascati (nine categories not four). It also
describes research as seen from the customers’ viewpoint. 1t not only describes the research but indicates the
justification for government funding e.g. support for policy formation, purchasing decisions or statutory
duties.

010, In the “Annual Review of Government Funded R&D" there is an “apparent discrepancy™ between
the amount that government says it spends on R&D in industry and what industry says it receives from
government. How does this situation arise and how can it be improved?

Al0. We have no basis on which to judge whether or not this is true for Government funded R&D in
general or transport in particular. We maintain analysis of research commissions by type of contractor from
which Annual Review information is collated.

QI1. It has been suggested that the number of scientifically and technically qualified personnel employed
on R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?

All. It is useful indicator in that it is readily grasped and does not require adjustments for inflation.
However, it does not reflect other costs such as the capital base from which they work, the degree of extra-
mural research and development or indeed the experience and quality of the researchers themselves.

Memorandum by the Economic and Social Research Council

With reference to your letter of 26 May 1989, the ESRC's response to the issues described in the
questionnaire is as follows:

1. ESRC does use the Frascati definitions in making returns to the *Annual Review of Government
Funded R&D" :

2. ESRC does use the same definitions to categorise research proposals received under its Research
Grants Scheme. The Council decided to do so some twelve months ago in order to facilitate the
compilation of the annual return to the Cabinet Office.

3. The conversion of figures for R&D to the Annual Review format has in the past caused a number of
problems. Prior to major change in our computer system and associated changes in the categories
used, our own funding details were broken down by discipline and/or institution rather than
whether the research was basic or applied. As indicated under 2, this problem has now been
eliminated from classification of our responsive mode awards (Research Grants). Researchers are
now required to define their own work by discipline and the Frascati basic applied and applied
strategic crileria.

4. We do not provide formal explanatory notes or guidelines in interpreting the Frascati definitions to
supplement those provided by the Statistical Office, but we do hold regular internal meetings
between the divisional representatives compiling the data for the Annual Review Lo ensure
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continuity. The issue of subjectivity is a real one and I think it has always been accepted that the
categorisation of research is subjective.

5. The Frascati definitions are adequate for differentiating between the different research types and
activities thal we experience in the social sciences field.

6. In line with the modified definitions of Frascati given in Annex 3 of the 1988 Annual Review, ESRC
has applied the additional category of “applied strategic™ without difficulty. Such an addition is a
useful clarification of the term “applied’™ and especially useful for the social science research which
is often not directed at a single or specific group of eventual applications.

7. Examples of work funded in 1986-87 recorded in table 1-22 of the 1988 Annual Review.
Basic: Programme on Social Change and Economic Life
Applied strategic: Crime and the Criminal Justice System
Applied Specific: Educational research in classroom practices.

&. Work funded which fell outside the Frascati definitions included, The Teaching Company Scheme,
described as technology transfer, and postgraduate masters courses. These items do nor appear in
table 1.22.

9, The advantage of the primary purpose codes are that they are clearly designed to categorise the
research at a given moment in time, namely at the commissioning stage. It is never very clear when
using Frascati whether you are categorising the objective, the methodology, the likely results or the
whole package. This can cause difficulties, especially in Lhe social sciences where the development of
the methodological technigues may constitute basic research, but the results could have implications
for specific policy. Primary purpose codes can therefore be seen as useful, ' complementary
classifications to Frascati. The amendmenis to PP3 and PP2, introduced by the Cabinet Office in
1989, have made the interpretation for Research Councils much easier to apply.

10. As you will be aware, ESRC is required by its charter lo fund research in institutions of higher
education. The Council does not therefore fund industrial R&D and there is no reason for a
discrepancy to arise.

11. As is often the case with indicators, the more there are the better the guality of the picture they
portray. In assessing the level of research being supported, government should therefore look at the
money allocated, the number of scientific and technical personnel and the research facilities
(archives, computers, technical equipment) that it supports.

Y ours sincerely
DAVID V. STAFFORD

Secretary

First Memoerandum by the Fellowship of Engineering

The Fellowship of Engineering wishes to comment on the questions which the Sub-Committee plan to put
to industry and agencies involved with R&D after Easter 1989, In addition, The Fellowship also wishes to
respond o the questions themselves, following a survey of Fellows.

Being a collation the following paper cannot reflect the views of all contributing Fellows nor those of The
Fellowship as a whole. It may, however, be regarded as representative.

The Proposed Questionnaire—General reaction and comments on the usefulness and precision of
questions.

The Fellowship of Enginesring fully supports the Committee's wish to establish the usage, validity and
degree of understanding of definitions for R&D.

The draft letter which Sub-Committee 11 propose to use in a general survey after Easter 1989 introduces the
subject in a clear and concise manner and covers the appropriate topics in the questions.
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Evidence from Fellows who contributed to this response suggests that the Frascati definitions of R&D are
not used to any significant extent in the UK. In many cases adaptations have been developed which are
believed to be more appropriate to particular industries and institutions,

While most respondents from industrial background confirmed that the definition of R&D is not important
to their organisations some Fellows from academic and other research institutions were concerned that simple
figures for R&D spending, categorised according to Frascati or similar definitions, would not necessarily help
policy makers to answer the question “How effective is R&D expenditure?”.

However, The Fellowship believes that the proposed survey questions are sufficiently detailed to prompt a
wide-ranging response which will satisfy the Committee’s requirements,

Fellows who contributed to this response also offered replies to the questions themselves, together with
related comments. These are given overleaf.

Response to Survey Questions

I. Do you use the Frascati definitions in identifying R & D and differentiating it from other activities? If
not, what definitions do you use?

The Frascati definitions are generally acknowledged as the foundation upon which most Fellows build their
own definitions of R & D. For that reason, and because of their usefulness in general discussion, the
definitions command some respect.

However, The Fellowship has little evidence to suggest that the Frascati definitions in their original form
are currently being used.

The Frascati definitions have some support from Fellows who believe that there is merit, for purposes of
national and international comparison, in simplicity and freedom from confusing sub-division of categories.
(Examples given are Strategic, Fundamental, Speculative, ete.). Those holding this view believe that the
Frascati definitions, whatever their faults, offer the best route to an understanding by those in the policy
making field and otherwise outside the immediate world of R & D,

Support for the above view is, however, relatively small among Fellows. A majority of contributors to this
response took issue with the details and interpretation of the definitions and those with an industrial
background put forward a number of modifications which suit their own purposes.

Three examples typily the variety of response:
The first, from a national utility company, employs definitions derived by Irvine and Martin (see Appendix

A) from diverse sources, including Frascati. The most notable point in this case is the identification of
‘strategic’ research as an element of basic research.

The second example, from a national mature industry, provides the following definitions which suit the
industry concerned:

Basic Research—" Experimental or theoretical work undertaken to acquire new knowledge and a basic
understanding of scientific phenomena and observable facts whether or not there is a particular
application or use in view"'.

Experimental Development—*Laboratory and pilot plant based experimental, theoretical and scientific
work undertaken to improve the technical and economic performance of commercial operations’™.

Applied Research—" Research associated with the on-plant introduction of new materials, products or
devices and the development of production scale processes, systems and services”.

In these definitions Basic Research encompasses all basic research, contrary to Frascati.

Experimental Research means Laboratory and pilot plant based process and product research work.
Applied Research entails the applications of technology.

The third example to be proposed is from a Fellow employed by a large manufacturer of many diverse
products. His organisation defines Basic Research as gaining knowledge for its own sake. Strategic Research
is “the search for knowledge in an area perceived to be of strategic interest to the company’. Aimed Research
is knowledge directed towards a device, process or material which has interest to the company. Development
is defined as in the Frascati definition for Experimental Development—the difference being that the word
‘experimental” is considered inapposite. In the foregoing definitions Strategic and Aimed Research constitute
Applied Research.

It is evident from these few examples that important differences exist in currently-used definitions for
R & D and it cannot be said that The Fellowship is able to put forward a unanimous view. It is however,
notable, that strategic research is believed to be an important addition to the Frascati definitions.

Finally, a further example is provided by a Fellow whose company is heavily committed to both Civil and
Defence R & D. His organisation employs three separate sources of R & D definitions:

1. Those used by the MoD.
2. Those used by the UK accountancy profession (SSAP 13).
3. Company definitions based on (1) and (2) but providing more detailed guidance.
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All of these definitions have their origin in Frascati, but with certain important changes of wording.
Strategic research is not recognised by (1) and (2).

I11. Granted the Frascati definitions are the international standard, do they provide a consistent means of
differentiating:
(a) between R & D and other activities;

(b) between different kinds of research, and between research and development for the purposes in both
cases, of:

(i) compiling statistics of R & D activity within an industrial and/or scientific sector;
(ii) comparing R & D activity between industrial and/or scientific sectors,
(iii) comparing R & D in the civil and defence sectors in the United Kingdom;
(iv) international comparisons of R & D activity;
(v) compiling company accounts,
Generally, Fellows do not believe that the Frascati definitions allow the above analyses to be made reliably.

For the purposes defined the greatest problem is generally held to concern Development, invariably the
most expensive and difficult part of the R & D chain. In this connection several Fellows reject the use of the
word ‘experimental’ as inappropriate to industrial activity. It has also been pointed out that there is a major
difficulty in defining where (experimental) development ends and the first stages of the ensuing new
production begins. This latter uncertainty can greatly affect the D stage of an R & D programme.

In consequence, The Fellowship's response to the various questions may be summarised as follows:

{a) They are satisfactory for differentiating between basic and applied research on the one hand and
other activities (although a caveat might be registered concerning strategic research). but are not
satisfactory for “Development”,

(b) As(a).

(i) Given the problem outlined with the definition ‘Development” statistics compiled on the Frascati
basis can therefore be misleading.

(i) As for (i).

(iii) The definitions are satisfactory when comparing like with like but still would not cover the
whole picture. There is a difference between the “development’ objectives of Civil work
compared with the specific needs of Defence, where the cost effective and competitive edges are
not of such importance as effectiveness for the military aim.

(1v) As for (i).
(v) As for (1)

The Fellowship strongly favours the disclosure of information on B&D expenditure in
company accounts. However, meaningful comparisons between different organisations
depend not only on clear definitions of the R&D activity but also of the type of expenditure
being considered (e.g. revenue, capital, gross or net of income etc.) and of the level of business
activity to which it relates (e.g. company turnover, value added ete.) which are not always
unambiguous.

I1I. What, therefore, are the specific inadequacies of the Frascati definitions and how might they be
amended?

The Frascati definitions have a number of inadequacies but Fellows contributing to this response tend to
offer in their choice of the ‘greatest” weakness. In consequence, as all such contributions have value and
importance (not least within Fellows® own organisations) the following list details concerns which have been
registered, in no particular order of priority:—

An important omission in the Frascati definitions is the concept of ‘strategic research’.

Large industrial organisations often include ‘Technical Service’ (or ‘Engineering’) in their budgets for
R&D. These terms cover the use of facilities and expertise associated with R&D to support the
transfer of technology and provide short-term technical assistance, trouble shooting etc., to the
operating divisions of the company. Whilst such companies acknowledge that such activity strictly
falls outside the definitions of R&D it can and often does consume a considerable portion of a
declared R&D budget. The Frascati definitions do not deter such an inclusion. A statement to the
effect that Frascati-type R&D activity is considered to cease at the first commercial sale might help
to clarify matters.

There would be benefit inlinking any improved definitions to those used in Accounting Standards. One
Fellow has drawn attention to practice in the United States, where disclosure is required in a
Corporation’s 10K report and the Financial Accounting Standards Board have a standard with all
relevant definitions. (The Fellowship has not in the short time available been able to pursue this
further but the Committee may choose to do so).
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Second Memorandum by the Fellowship of Engineering

I am pleased to enclose The Fellowship’s response to your letter of 19 May, 1989. You may recall that Sub-
Committee 11 posed new questions following our first response in March 1989,

We found on this occasion that considerably fewer Fellows were able to contribute to our response. In
consequence, the Sub-Committee may be disappointed to find that its detailed questions have not received
equally comprehensive answers. Most Follows could add little to their earlier remarks; this in itself may be of
interest to the Sub-Committee,

A common theme running through the replies which we have received is that the establishment of precise
definitions is only part of the problem which faces the Sub-Committee. There is a widespread belief, notably
among Fellows familiar with small and medium sized companies, that such organisations do not normally
have the knowledge or the staif 1o generate reliable Frascati-type R&D figures. Training in the interpretation
of definitions appears to be an important factor.

Our experience in seeking contributions to The Fellowship's present response suggests that before any
definitive conclusion could be drawn a research investigator ought to examine this area and visit companies
to establish their interpretation of whatever definitions are used.

Yours sincerely,
G. A. Atkinson
Head of Secretariat
The Fellowship of Engineering wishes to comment on follow-up questions received from the Sub-

Committes in May 1989,

Being a collation the following paper cannot reflect the views of all contributing Fellows nor those of The
Fellowship as a whole. It may, however be regarded as representative.

The Sub-Committee should note that the response by Fellows to the latest questionnaire was about one
third of that received for the first draft questionnaire in March 1989.

RESPONSE TO SURVEY QUESTIONS

The following comments address the questions posed in the Sub-Commitiee’s questionnaire of 19 May
1989. Questions are answered in the order in which they were given.

I. Definitions of RED in use

In our first response of March 1989 we recorded the definitions which are in use by four major British
companies. Even though two of these companies are in the same industrial sector we have to report that in
commeon with the other companies, their definitions differ and tend to be tailored to suit individual company
needs.

We cannot add materially to the definitions given in our earlier response. However, one Fellow with
knowledge of the telecoms/elecironics industry, reports that he is not aware of any organisations using the
Frascati definitions as such. What seems to be more common in his experience is a split along the lines:

—~Corporate funded long range R&D
—Company or operating group sponsored R andfor D
—Product Development.

The Fellowship has also received evidence suggesting that in smaller companies, even where research is the
principal activity, the Frascati definitions are virtually unknown.

The Fellowship's general findings from its latest survey are, in consequence, that most large companies use
and apply definitions of R&D whilst many smaller companies do not. Where definitions are in use their
relationship to Frascati is often tenuous.

2. Returns fo the DTT Indusirial Survey

Only one of the respondents to the latest Fellowship survey (from a major UK company) has suggested that
he has no difficulty in completing the DTI survey.

Other respondents have pointedly offered no comment. It has also been suggested that such statistics are
often collected by the accounting function which is in no position to review them critically.

3. Guidelines used in interpreting Frascati definitions
Once again, practice was found to vary widely, as between large and small companies.

The concept of ‘appreciable element of novelty’ has been described as being open to subjective definition.
Accountants, industrial and academic researchers and marketing people tend to give differing interpretations
of the same phrase.
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4. The usefulness of existing UK R&D Statistics

One major British company stood out from other respondents in saying that “its statistics are reliable and
based on audited accounts”.

Other respondents were much less confident, to the extent of suggesting that there is no way of knowing the
degree of reliahility of statistics.

5. Factors which limit the accuracy of R&D statistics

Opinions were divided among Fellows concerning the significance of small firms. One view holds that small
firms do a lot of R&D in the early years and then either fail or are taken over by big firms. Another belief is
that omitting small company data is unlikely to influence Basic or Applied categories very much but may
affect the Experimental development figures. We would add that only respondents from major firms
acknowledged familiarity with the DTI survey of industrial R&D.

6. The ability of the Frascati definitions to differentiate between various activities and for various purposes

The Fellowship cannot add significantly to the comments made in answer to a similar question in its first
response (March 1989).

Fellows who responded on this occasion were, perhaps, less inclined than the earlier group to offer support
for the Frascati definitions. A common remark was that the definitions are too open to modulation by the
assessor. The Marketing Manager's “long-range basic research™ is the University physicist’s “short-term
product development™.

Support for the definitions was received from only one source—a major UK mature manufacturer.
Nevertheless, even this company recognises that different organisations use their own definitions and that the
effects of this are likely to be most marked in the case of international comparisons.

7. Improving existing definitions of R&D

Fellows uprcssaﬂ considerable support for the US Department of Defense definitions, modified to suit civil
research. Additionally, further supportive reference was made to American Financial Accounting Standard
No. 2. (“Accounting for Research and Development Costs™).

Fellows particularly liked the US DoD method of accounting for Development, citing as a typical reason
the improved link between R&D, the product and the time scale.

It has also been pointed out that Basic Research is rarely carried out by industry, except in the case of some
multi-national companies.

Fellows also emphasised that even if the US DoD definitions are used there will still be a need for personnel
trained in their application.

8. Examples of Frascati R&D and related activities

Fellows declined to give detailed answers to this question. However, the point was made several times that
UK firms in several different sectors do not normally engage in Basic Research.

One Fellow, concerned with loosely linked short and long term University programmes in semiconductors,
Optoelectronics and optical systems suggested that these might prove a challenge to any assessor attempting
to judge the various constiluents against Frascati definitions.

Another respondent, rom a major process manufacturer of mature products reported difficulty, in the case
of his company, in separating Frascati applied research from experimental development. In this case problems
arose not from a change in the type of work but rather in its scale.

An advocate of the US Department of Defense definitions commented that these were much more
appropriate for acknowledging the expensive and time-consuming activities associated with the need to get
an innovation into the market place. In his view, and as noted in our first response, the Frascati definition of
experimental development is misleading and vague.

The Fellowship concludes that detailed case studies must be commissioned if the Sub-Committee is to have
the information which it seeks.

9. The discrepancy between expenditure on R&D by Government and the sum received by industry

One Fellow reported that in his experience Industry has to spend much more on collaborative R&D with
Government than would be indicated by the Government figures. In apparently equally funded

collaborations the industrial partner has to cover many overheads, over-runs and unforeseen items which are
not directly attributable to the core funding.

A further suggestion related to Government expenditure on the Research Associations. How does this enter
the calculations of Government expenditure on R&D in industry?
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10. The use of qualified people working in R&D as a better indicaror of effort than total spend

It is generally agreed within The Fellowship that it would be useful to have figures for the numbers of
personnel engaged wholly and only in R&D, as an addition to, but not in place of, the total expenditure.

It has been pointed out that “qualified” means different things in different countries. Furthermore it has
been reported that the DTI return quotes both figures at present.

To demonstrate that problems could occur with the proposed figures for personnel one Fellow cited a
company with 6000 staff and no graduates which nevertheless has a reputation for being very innovative in
the field of textile machinery. Clearly this is an extreme case but it does highlight the need for care in the
interpretation of figures.

Memorandum by the Health and Safety Commission
GENERAL COMMENTS

'We are satisfied that we understand the Frascati definitions perfectly well. In principle, these definitions do
form a satisfactory basis for comparing R&D effort. However, we have no information on whether they are
applied differently in practice by different countries, industries or organisations.

An important point to bear in mind in this connection is that the Frascati definitions do not determine the
formats of the R&D programmes that we receive from research organisations, in this country and overseas,
with which we have overlapping interests. It is therefore not possible to arrive at a conclusion as to how these
organisations use the Frascati system. However, this does not matter from our point of view. In addressing
the programmes, we are primarily concerned with their content and the extent to which a particular project
might be of interest to us, rather than any classification considerations. Naturally, we are interested in broadly
how much a particular country is spending on occupational health and safety research, but only in terms of
overall effort and not any sub-division of this.

There is one further general point that we would like to make. In its mid-term review of the Framework
Programme, the European Commission is using such terms as “basic™, “applied”, “locused [undamental”
and “pre-competitive” research. Any sensible discussions within the Community need clear and commonly-
agreed definitions of these terms. The Frascati definitions do not help here.

ANSWERS TO SPECIFIC QUESTIONS

l. Yes, wedo use the Frascati definitions in making returns to the Annual Review of Government-funded
R&D.

2. We use the Frascati definition of research to divide our overall R&D effort from our other science and
technology activities, and it is this Frascati figure that we quote, both in publications and in HSE-internal
documents, whenever we need to provide an indication of our R&D effort. Further breakdown of this into
basic, applied (strategic and specific) and experimental development is carried out purely for the purposes of
the Annual Review of R&D. We make no additional use of this information.

Instead, for planning purposes, the R&D is divided into six broad categories, reflecting the hazard to
occupational health and safety. Thus, one such category relates to fire and explosion hazards. This broad
classification is used by HSE's Research Committee to judge whether the balance of R&D resources is in line
with HSE's overall priorities and we also use the classification for our own management purposes. A different
classification in terms of Frascati would not be of value in either case.

Another point is that our R&D spending (currently running at about £5.3 million per annum) is very small
compared with other Government R&D spending, and there is a limit to how much it is worth sub-dividing
this.

3. Noin each case.

4. For interpreting the Frascati definitions, we simply use the explanatory notes that are part of the
Annual Review of R&D forms each yvear. We find these notes quite adeguate for the purpose. Inevitably, some
subjectivity is involved in the categorisation process, but we do not consider this to be excessive il the
definitions are applied carefully.

5. The Frascati definitions provide a clear means of differentiating, for the purposes of compiling statistics
of our R&D spending. However, we do not carry out any of the other activities outlined in items (ii}, (iii) and
(iv).

6. As mentioned in question 2, we do not use the Frascati sub-divisions for our own purposes. We are

therefore not in a position to form a view on whether there are any specific inadequacies in the definitions. By
the same token, we would not benefit from any further sub-division of experimental development, or similar

changes in categorisation.
7. (a) Basic—none.

(b) Applied (strategic)
—Filtration characteristics of electrostatic filter materials.
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—Markers of early change in chemical carcinogenesis.
—Dispersion characteristics of gases heavier than air.

(c) Applied ( specific)
—Fire and explosion hazards associated with the industrial use of LPG.
—Fracture of toughness of a specific steel at high rates of loading.
—Development of methods for measuring airborne concentrations of specific toxic substances.
—Evaluation of health hazards posed by micro-organisms in oil emulsions.
(d) Experimental development
—Development of a dust monitor that gives instantaneous readings.
—Development of a triggered water barrier for suppressing dust explosions,
—Experimental study of non-sparking materials.

8. We are quite happy with our split between R&D and related activities. We have refined this over a period
of years, in collaboration with the Cabinet Office, in order to provide figures for the Annual Review of R&D.

9. The Frascati classification is based on the type of research, whereas the primary purpose classification is
concerned with the purposes of the research. As such, the primary purpose classification is closer to the
philosophy of the hazard area classification that we adopt for our own management purposes (see question
2). Our hazard area classification looks at the purposes of the research, though from a somewhat different
stand-point. From our point of view, the purposes and objectives of the research are more important than the

type.

10. We are not in a position to offer any explanation or remedy for the apparent discrepancy. This is more
a matier for DTI.

1. We would not necessarily agree that the number of scientifically and technically qualified personnel is
significantly better than the spending figure as an indicator of R&D effort. There are various points to
consider. For example:

(a) The relationship between manpower and overall expenditure is partly dependent on the nature of the
research, Thus, some classes of work require expensive capital facilities that will mainly be used by
one pérson on oné project, whereas some reguire predominantly manpower with only modest
facilities. The manpower figure would neglect the substantial capital costs, but equally the spending
figure might be thought to exaggerate the figure if, for éxample, an éxpensive piece of equipment was
bought but there were insufficient staff to run it

(b} The ratio of qualified personnel to administrative and industrial support staff is also important. A
research establishment with a low ratio would register a relatively low research output for a
relatively high cost. However any such indicator needs careful interpretation; greater use of
administrative and unqualified staff can promote research by releasing scientists from more general
and management duties. Manpower is perhaps the better indicator from this point of view.

Memorandum by the Home Office
Question 1; Yes

Question 2:  This varies in different parts of the Home Office. In ene important area similar definitions are
used, while in other arcas quite different categorisations are used-—these refer mainly to the identity of the
customer.

Question 3:  The difficulties experienced relate to the nature of the day-to-day categories; where they
match reasonably closely then there are no major problems in converting our figures. For the textual
contribution, the headings supplied for the 1989 Review did not match particularly well those used in some
of our departments but this posed no difficulties.

Question4:  Other than those supplied by the DTI, no explanatory notes or guidelines are used; very little
subjectivity is involved in categonising R&D.

Question 5falii): Yes

Question 5(b)(i): Yes

Question Sfc)ii): Yes

Question 5(a)(ii) (iii) (iv), S(b) (i) (i) (iv), S(e) (i) (iii) (iv): NfA

Question6: By and large. the existing headings suit the work as well as any others are likely to, and in any
case are used only for the purpose of the Annual Review. The DTI enquiry point is not always effective in
dealing with questions. The research ranges from highly focussed specified projects to those which have wider
applications and policy relevance. It is difficult to see what the difference between “strategic™ and “applied’

research would be in relation to much of our R&D. The US Department of Defence categories are not
obviously applicable to our social research.
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Question 7:  Most expenditure was categorised as applied-specific; smaller quantities were categorised as
applied-strategic or experimental development.

Examples are:—
b-DNA analysis;
c-objectives of traffic policing;
—analysis of paint by thin section;
~development of miniature speech transmitters;
—studies of causes of death in firefighters;
d-computer software for schools on crime; and

—enzyme-linked immunosorbant assay.

Question 8: Some resources have been used for work probably falling outside the strict Frascati definition
of R&D—for example, policy advice. However, the spending has been included in Table 1.22.

Question 9:  Frascati definitions described the type of R&D while primary purpose categories define the
objective of the work. The primary purpose classifications system offers no advantage over the Frascati
classifications for the Home Office.

Question I  We cannot comment on this discrepancy other than to state the obvious: that the definitions
are somewhat open to interpretation and the interpretations of government and industry may differ.

Question 11:  1f the basis for indicating effort were to change then we believe that a system employing both
speed and manpower would be preferable.

Memorandum by the Institute of Chartered Accountants in England and Wales
Introduction

1. The preamble to the Select Committee’s Questionnaire notes that figures for research and development
(R&D) spending are increasingly used as indicators of industrial and national investment in innovation and
form the basis for science policy making. The object of the Questionnaire is therefore to assist the Sub-
Committee of the Select Committee in determining the accuracy of UK figures for R&D spending and the
reliability of international comparisons of R&D spending.

2. It is also noted in the Questionnaire that “The Management of Scientific and Technical Activities: the
Frascati Manual 1980" published by the Organisation for Economic Cooperation and Development in 1981
is at present being revised and that consequently another objective of the current enguiry is to contribute to
OECD’s revision of the Frascati definitions.

3. In the following paragraphs of this memorandum we set out first our general observations and secondly
seek to answer the specific questions posed.

General observations

4. Statement of Standard Accounting Practice No. 13 "Accounting for Research and Development” was
originally issued in December 1977, At that time it represented a significant step forward in the recognition in
accounts of expenditure on R&D activities. SSAP13 has since been revised and the revised edition dated
January 1989 is effective in respect of financial statements relating to accounting periods beginning on or after
1 January 1989. :

5. The revised edition of S5AP13 was the product of wide consultation not only with preparers and users
of accounts but also with the Department of Trade and Industry. SSAPI13 takes for its model the Frascati
definitions in so far as it identifies the categories of pure (basic) research; applied research; and development
although as will be seen from paragraph 21 of the SSAP it does not follow the detail precisely. The object of
the SSAP13 definitions is to seek to make the detail of the three categories more susceptible to analysis for the
purposes of the preparation of accounts.

6. As we see it, the Frascati definitions suffer from allowing an interpretation which is too wide. For
example, the phrase “to acquire new knowledge of the underlying foundation of phenomena and observable
facts™ is in our view too all-embracing and could lead to difficulties in assessing comparative performance.

7. While we believe that the definitions in SSAP13 represent an improvement on the Frascati definitions,
we stress that insufficient experience of the operation of the SSAP has yet been obtained to draw firm
conclusions as to their effectiveness as an appropriate yardstick. We consider it important, however, that the
present position should remain undisturbed for the time being to allow experience of its opération in practice
to be obtained.
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Use af the Frascati definitions pre S5A P13 (Question 1)

%. Weare not aware of the extent to which the Frascati definitions were used before the revision of SSAP13.
It is the publication of the revised version which has highlighted the importance of R&D issues for the
majority of UK companies. We expect that any variability which might have existed in the use and
understanding of R&D definitions will be reduced as a result of the publication of SSAP13.

Day ro day operations and S5AFP 3 (Question 2)

9. It is possible that for their own internal purposes some companies may choose to adopt definitions of
R&D which differ in certain respects from those in SSAP13. However, we believe that the SSAP, having been
the subject of consultation reflects general practice.

Inierpretation of definitions (Question 3)

10. For the purpose of compiling company accounts, Part [ of SSAP13 contains explanatory notes for the
interpretation of the definition of R&D expenditure contained in Part II. The explanatory notes include in
paragraphs 6 and 7 examples of activities lalling within the outside R&D. It is perhaps too early to say whether
they are adequate. We accept that there is likely always to be an element of subjectivity involved in identifying
R&D costs but believe that this is considerably reduced by the provision of examples.

Differentation between categories (Question 4)

11. We have already expressed the view in this memorandum that the Frascati definitions are too widely
drawn. The problem remains, however, that any definition is unlikely to be exhaustive without being
imprecise, It follows that in seeking to differentiate between categories of R&D similar problems will arise.
We think that in practice examples will always need to be provided as a supplement.

Specific inadequacies of the Frascati definitions (Question 5)

12. We consider that the Frascati definitions are difficull 1o apply in areas which are not scientific and
technological. The difficulty stems in the main from the fact that if the definitions were any wider the scope
for uncertainty would be correspondingly increased. This is particularly the case when dealing with matters
in the sphere of the social sciences which are perhaps within the contemplation of the Frascati definitions but
which do not feature in SSAPI13,

13, We do not think that the application of the Frascati definitions themselves gives rise to problems with
the treatment of R&D in relation, for example, to government contract work. Any problems here chiefly anise
from the necessity to ensure that for accounting purposes the R&D element is identified while at the same time
double counting is avoided. This we think is achieved as 85AP13 requires a company to account for its own
R&D expenditure. In the case of a government contract, the government is the entity commissioning the R&D
which will not appear in the company’s accounts as such.

Number of R&D personnel as an indicator (Question 6)

14. We are not convinced that a better indicator of a company's commitment to R&D would be the number
of scientifically and technically qualified personnel employed rather than money spent on R&D. The number
of R&D personnel employed can frequently bear little or no relation to a company's R&D commitment. This
is especially the case where the R&D effort necessitates the use by a few specialists of expensive machinery or
apparatus. Particulars of R&D manpower in the UK could be sought direct from companies as part of a
statistical survey if that were considered desirable. We do not think that it would be helpful to require such
details to be disclosed in companies’ financial statements.

GCW/TP
14-6-1
5.7.89

Memorandum by the Institute of Chartered Accountants of Scotland

Thank you for your letter of 19 May 1989 inviting comments on the questionnaire prepared by the Select
Committee on Science and Technology. The questionnaire was circulated for comment to members of this
Institute’s technical committees and a response has been compiled from the answers received.

We would comment on the questions as follows:
o

Question |

It would appear that, prior to the revision of SSAP13, the use and understanding of the Frascati definitions
of R&D varied widely among preparers of company accounts. The reason for this may have been that, before
SSAP13 (revised) was issued, there was no requirement to disclose the R&D spend and few companies did so.
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The revision to S5API13 is likely to increase the comparability, as between one year and another, of the
R&D spend as reported by individual enterprises. However it is unlikely to improve comparability berween
enterprises. This is because of the complete absence in SSAP13 of any guidance as to how to determine what
expenditure should be allocated to an identified activity.

Question 2

There is a wide divergence of views as to whether the definitions of R&D used by companies in their day to
day operations differ from those used in SSAP13 (revised). However it is possible that, as SSAPI3 (revised)
only took effect for accounting periods beginning on or after 1 January 1989, there will be an increasing
tendency for enterprises to adopt the SSAP13 (revised) definitions in their day to day operations. Any
enterprises not doing so presumably will ensure that their accounting records are adequate for converting
from one set of definitions to another.

Question 3

We are not aware of any explanatory notes or guidance, other than that of SSAP13 (revised), being used to
interpret definitions of R&D spending for the purpose of compiling company accounts,

Our response to Question 1 notes our view that the guidance in SSAP13 (revised) is unlikely to improve
comparability between enterprises.

At the margin, the question of identification of R&D costs must always be a matter of considerable
subjectivity.
Question 4

(a) Yes

(b) Yes

{c) Yes
but all are subject to our comment at Question 3 above concerning subjectivity at the margin.

We note that SSAPI13 (revised) differentiates between basic research, applied research and development
whereas the third category in the Frascati manual is “experimental development”. The word “experimental”’
seems to imply a considerable degree of doubt as to whether a product can be developed and, therefore, doubt
as to whether or not capitalisation is justified if specific conditions are met. We prefer the term used in SSAP13
(revised).

Question 5

We agree that the main inadequacy of the Frascati definitions is the heavy bias towards scientific,
laboratory-based endeavour. We believe that, as R&D expenditure in areas such as developing new
services/markets is more commonly met, consideration should be given to dealing specifically with such
expenditure,

We are unclear regarding (b) in this question as paragraph 21 of 55AP13 (revised) specifically excludes such
work from this context. We also presume that “accounted for" in line 3 is intended to be “disclosed™.

Duestion 6

No. Disclosing the number of scientifically and technically qualified personnel employed would not be a
better indicator of the enterprise’s commitment to R&D. Our reasons for this belief are as follows:
(1) qualified personnel may not be emploved on R&D work;

(2) the enterprise may have significant numbers of research and development assistants who are not
qualified;

(3) large parcels of research and development work may be contracted out to specialist agencies,
universities etc., and

(4) much R&D expenditure involves a large initial injection of capital, régardless of the number of
qualified personnel involved.

I hope these answers are of help to Sub-Committee I in its deliberations in the Autumn.

Yours sincerely
AILEEN E BEATTIE

Director, Accounting and Auditing
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Memorandum by the Medical Research Council

1. Do you use the Frascati definitions in making returns to the “Annual Review of Government Funded
R & D7 If not what definitions do you use?

We use the Frascati difinitions.

2. Do you use the same definitions in your day-to-day operations, or is it necessary to use other definitions? If
5o how do these definitions differ from those used in the Annual Review?

We do not use the Frascati definitions for the purposes of our day-to-day operations. We distinguish
between clinical and non-clinical research.

1. Do you experience any difficulty in converting your figures for R & D spending into the format required for
the Annual Review? Do you encounter any other problems in making returns to the Annual Review?

We have no difficulty in providing overall figures for the purposes of the Annual Review, We have some
difficulty in providing a breakdown for different scientific programmes, especially as the guidelines change
from year to year. However we hope that the approach adopted for the 1989 Review — involving a
breakdown into four major programmes — will prove satisfactory, and that it can be continued. Otherwise
our problems in making returns for the Annual Review relate to the areas covered under 4 and 5 below.

4. What explanatory notes or guidelines do you use in interpreting the Frascati definitions? Are they adegquate
for this purpose? What degree of subjectivity is involved in categorizing your R & D spending?

We use the Cabinet Office guidelines in interpreting the Frascati definitions. We have no difficulty in
distinguishing between Frascati and non-Frascati R & D, but in presenting information on MR.C support we
have problems in distinguishing between basic, strategic applied and specific applied rescarch.

5. Do the Frascati definitions provide a clear means of differentioting between: (a) basic and applied research;
{b) research and development; (¢) R & D and other related activities;

As far as the MRC is concerned, the Frascati definitions do not provide a clear means of differentiating
between basic and applied research. The Council supports a substantial amount of research which spans the
Frascati “basic” and “‘applied” categories: work which cannot be said to be undertaken “without any
particular application or use in view"™ but which on the other hand is not “directed primarily towards a specific
practical aim or objective.”

The need to distinguish between research and development is not an issue for the Council. The only
activities funded by the Council which fall outside the Frascati definition relate to awards to medical and
dental students who wish to intercalate an honours degree in science; there are no difficulties in identifying
separately this small element of the Council’s expenditure. With regard to technology transfer, the Council
sees its involvement in this area as an important part of research and does regard it as a separate activity. We
also regard restructuring as a normal part of research activity.

6. Whar are the specific inadequacies of the Frascari definitions, and how might they be amended?

From the MRC's viewpoint a classification system which distinguished two categories of research: specific
applied (which we could equate with clinical and epidemiological research) and a category which combined
basic and strategic applied (which we could equate with all other MRC research) would be more in accord
with the way we classify our research programmes f[or our own internal purposes. Whether or not this would
be satisfactory for the Annual Review would, of course, depend upon the nature of the policy decisions which
are informed by the data provided.

Because the Council is not directly involved in development work we have not needed to address any
question of sub-divisions along the lines of those used by the US Department of Defense.

1. Examples of the work funded recorded under basic, strategic applied, specific applied and experimental
development categories

Specific applied—clinical and epidemiological research.
Strategic applied—other work in MRC establishments.
Basic—non-clinical granis to universities. :

8. Did any of the work funded in 1986-87 fall outside the Frascati definition of R&D, bur within the range of
related activities which you have difficulty in distinguishing from R&D?

' The only work that fell outside the definition related to intercalated awards, and it did not cause us
difficulties to produce separate figures for these. The spending on these awards was not included in Table 1.22.

9. The 'Annual Review of Government Funded R&D’ also classifies R&D spending according to ‘primary

purpose’. How does this classification differ from Frascati? What advantages, if any, does this classification have
over Frascati? /

We equate primary purpose 1 (PP1) with basic research, and we divide work in the strategic and specific
applied categories between primary purposes 2 and 3 (health services research falling under PP2, the rest
under PP3 on the improvement of technology). These categories seem more appropriate for the work of
Departments rather than that of the Research Councils,
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10.—

1. It has been suggested that the number of scientifically and technically qualified personnel employed on
R &D is a better indicator of R&D effort than i the figure for R&D spending. Do you agree?

No. Capital investment between different areas of science differs so much as to make this approach
implausible. To illustrate this point one might juxtapose the areas of nuclear physics and epidemiology.

Memorandum by the Ministry of Agriculture, Fisheries and Food
Q1. Yes. Thisis required by Annual Review procedures.

Q2. For certain areas of MAFF's work (for example, fish stock management and protection of the
aguatic environment) records are maintained for Departmental management purposes on a wider basis than
R&D, to include eg routine monitoring and data collection. MAFF does not use different definitions of R&D
as such,

Q3. Itis necessary Lo appoartion the cost of multi-functional staff and facilities. For example, ADAS staff
may be engaged both in R&D and in provision of advisory services. Similarly, a fisheries research vessel may
be used on the one cruise as a platform for a variety of experiments and data collection; the same data may
in fact be used both for research and other purposes. These factors complicate the attribution of expenditure
Lo particular activities,

In addition, research projects often straddle more than one category. For example, a MAFF project on
development of novel methods of pest control comprises mainly work at “applied-strategic™ level on
laboratory investigation of natural or synthetic compounds that will disrupt production on insects’ natural
juvenile hormone; but it includes also work at “applied-specific” level on the synthesis of C-13 labelled insect
juvenile hormone I11, and work at experimental develoment level on large scale practical evaluation under
controlled conditions of juvenile hormone analogues, Similarly, laboratory investigation of MNear-infrared
Reflectance spectroscopy for detection of insects and mites in stored products (applied-specific) leads into
evaluation under practical field conditions to a point where commercial funding becomes a possibility
(experimental development).

These factors could be expected to remain problems under any alternative definitions of R&D or format of
Annual Review. It needs also to be recognised (although this is not necessarily a source of difficulty) that R&D
cost records may be maintained on different bases, e.g. cash or full economic cost. The Annual Review figures
are required to be on an intermediate basis, which provides for e.g. implied superannuation liability for staff
currently employed on R&D, but treats capital as in-year expenditure rather than on a depreciation basis.

Q4. MAFF follows explanatory notes which are issued by DTI Statistics Division, in association with the
Science and Technology Assessment Office (Cabinet Office), in order Lo ensure uniformity of interpretation
by Departments. MAFF regard them as adequate for the purpose. Some degree of subjectivity is inevitable
in applying definitions to particular cases.

0Q5(i) Yes, as regards (a) and (b). Guidance on the distinction between R&D and other related activities
i contained primarily in the DTI notes.

iilﬁ. The Annual Review already subdivides applied research into “strategic” and “specific” categories.
MAFF has no further amendments to suggest. The Adoption of different definitions by particular
Departments, as by the US Department of Defense, would be potentially confusing and undesirable.

Q7(a) The only basic research funded by MAFF is the work of the Royal Botanical Gardens (plant
taxanomy, anatomy, biochemistry and eytology) which is financed out of MAFF's grant-in-aid.

Q7(b)}-{c) Some examples have been given in the reply to Question 3 above. In addition:—

Applied strategic

General and molecular control of the efficiency of muscle growth in cattle and sheep, and of the
reproduction in pigs.

Studies on the pathogensis, immunology, aetiology and epidemology of respiratory and enteric diseases of
livestock.

Technigues for monitoring movement of nitrate in the soil.
Development of methods of chemical analysis e.g. for residues of pesticides in soil.

Investigations into the factors, including chemical preservatives, affecting the growth of bacteria in fishery
products.
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Applied-specific
Mutritional utilisation for growth and lactation in cattle.
Effects on agrochemical use and husbandry practice on non-targel organisms.
Effect on agricultural practices on water quality.
Determination of fish protein in prepared products.
Hydrocarbon pollution in the marine environment.

Experimental Development

Crop variety trials.

Fertiliser responses in specific cropping situations. Sward/animal interrelationship in ruminants.
Improvements in the efficiency of fish smoking.

Design and development of a multipass freezer for fish.

NB Some of the above work would now be considered appropriate for industry funding.

Q8. Routine data collection is expressly excluded from R&D by the DTI notes referred to in reply to
Question 4. For example, monitoring of the levels of certain contaminants in food is not R&D. On the other
hand, similar surveillance operations for the purpose of “one off”" investigation of a situation not previously
studied, or the effect of some change in food processing or dietary habits, would be regarded as R&D. Again,
routine analysis of foodstuffs to check compliance with specifications or standards would not be R&D, but the
same analytical determinations as part of the assessment of an experimental batch would be. The distinction
between R&D and non-R&D may be determined by the objective rather than the nature of the task. The
application to particular cases is kept under review.

All MAFF expenditure is reported in the Appropriation Accounts; only that considered to fall within the
Frascati definitions of R&D is included in Table 1.22 of the Annual Review. Estimated costs of technology
transfer are given in the MAFF text of the Annual review (at page 57).

Q9. The classification by primary purpose serves a different purpose from the Frascati classification by type
of R&D. The only correlation between the two is that “basic research” should equate to the sum of “PP1—
advancement of science™ and “PP6—support for the humanities™”. Frascali answers the question “What?"
The primary purpose classification answers the question “Why?""—a necessary question in consideration of
policy and priorities for Exchequer funding.

Q10. Primarily a matter for DTI. MAFF is not qualified to comment.
(311, There is value both in the number of qualified personnel engaged on R&D and in spending figures.

eneral comment

212, The questionnaire concentrates heavily on Government funding as reported in the Annual Review.
For an assessment of total UK activity it is necessary to include funding by the privaie sector and other
sources, eg overseas. MAFF is not able to advise the Select Committee on this aspect.

Memorandum by the Natural Environment Research Council
l. INTRODUCTION

1.1 The Matural Environment Research Council (NERC) is responsible for encouraging, planning and
executing research in the physical and biological sciences relating to the natural environment and its
Fesources.

1.2 In achieving its objectives NERC:

(i) carries cut basic, strategic and applied research funded from the Science Budget and by UK and
overseas customers from the public and private sectors;

(ii) supports research in its own institutes, and research and postgraduate education in HEIs;

(i1i) carries out survey and monitoring tasks in the execution of ils Science Budget and commissioned
research;

(iv) provides supporting services and facilities to the environmental science community in NERC
institutes and HEIs.

1.3 NERC provides information on its research activities and expenditure through its Annual Reports,
Corporate Plans and other publications, and to the Cabinet Office Annual Review of Government Funded
Research and Development.

_ 1.4 NERC has noted the increasing emphasis that is being placed on the use of assessment procedures and
indicators to evaluate and compare research performance. Accordingly NERC welcomes the review of R&D
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definitions as a means to ensure compatibility and coherency in future evaluations and comparisons of
resgarch activity,

1.5 Environmental research is increasingly carried out in partnership with overseas groups or within the
framework of international science programmes. This, together with the expanding role of the EC in research,
underlines the importance of ensuring that common definitions are used between countries in defining R&D
expenditure. NERC notes the planned revision of the Frascati definitions by the OECD, and welcomes the
intent of the House of Lords Sub-Committee to contribute to the revision of the Frascati definitions.

2. QUESTIONS RAISED BY THE SUB-COMMITTER
Responses to the 8 questions raised by the Sub-Committee are given in the following paragraphs.

3. Question 1: Do you use the Frascati definitions in making returns to the " Annual Review of Government
Junded R&D"? If not what definitions do you use?

3.1 Yes: The DTI Statistics Division requires the Frascati definitions to be used.

3.2 To date NERC has made little use of the Frascati category “‘experimental development™. This could
change in the future as a consequence of a greater involvement by Council in a range of very specialised
development activities that are needed to support NERC research programmes. Examples of programmes
where there is a significant development component are: advanced instrumentation; information handling;
environmental modelling and associated software for marine and other purposes.

4. Question 2: Do vou use the same definitions in your day to day operations, or is it necessary 1o use other
definitions? If so how do these definitions differ from those used in the Annual Review?

4.1 The classification of the different activities supported by NERC as a part of our day operations is done
on the basis of such factors as: areas of science (Earth sciences, marine sciences etc); funding source (Science
Budget or other); expenditure type (salaries, capital equipment etc) and location (institute/HEI) where the
expenditure occurred. It follows from this that the Frascati definitions are of little value for the day to day
management of NERC programmes,

5. Question 3: Do you experience any difficulty in converting your figures for R&D spending into the format
reguired for the Annual Review? Do you encounter any other problems in making returns to the Annual Review?

5.1 A principal difficulty in providing figures for R&D spending for the Annual Review is the suspicion
that different contributors are interpreting the definitions of R&D in different ways. More precise definitions
and/or clear guidelines on the application of the definitions are needed particularly in the separation of basic
from strategic research (see Table 1.22 in 1988 Review).

5.2 A more detailed problem is that the NERC accounting system is not geared to producing figures net of
VAT input tax, which is a requirement of DTL.

6. Question 4: What explanatory notes or guidelines do you use in interpreting the Frascarti definitions? Are they
adeguate for this purpose? What degree of subjectivity is invelved in categorising vour R&D spending?

6.1 NERC uses the guidelines provided by DTI in interpreting the Frascati definitions.

7. Question 5: Do the Frascati definitions provide a clear means of differentiating between: a) basic and applied
research; b) research and development, c) between R&D and other related activities; for the purpose of:

i) compiling statistics of your Council’s R&D spending;
i) compiling R&D statistics within a scientific and/or industrial sector;
iii) comparing R&D activity between scientific and industrial sectors;
iv) Making international comparisons of R&D activity?
7.1 A 12 part answer with explanatory notes is given following the matrix structure of the question:

a) b) c)
] no (2) (1) no (3)
ii) no {2) (1) no (3)
iii) no (2) (1 no (3)
iv) no (2) (1) no (3)
Notes:

1. Mot widely applicable at present to NERC

2. Strategic research, which is not currently included in the Frascati definitions, forms an
important element of the research carried out or supported by NERC. The Annual Review of
Government Funded Research and Development includes a definition of strategic research as a
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sub-category of applied research not yet advanced to the stage where eventual applications can
be clearly specified.

3. NERC carries out extensive survey operations through the work of the British Geological
Survey (BGS). These activities with their focus on map production, data gathering, database
management and data processing do not fit into the Frascati definitions. In addition NERC's role
in monitoring, the collection and storage of data over long periods of time, is a traditional and
expanding activity for the environmental science community. Again this type of activity is lost
within the broader definitions used in the Frascati manual.

8. Question 6: Whar are the specific inadequacies of the Frascati definitions, and how might they be amended?
For example, the OECD is considering supplementing the “basic” and “applied” research categories with a
“strategic”’ research category.

8.1 We support the OECD proposal to include a new and separate “strategic’ research category. Care will
be needed to provide a definition of strategic research that is unambiguous.

8.2 The Frascati definitions are highly subjective and care is needed in defining research categories. Much
of the research that is supported by NERC has the potential for practical utility and application. As an
example research into atmospheric chemistry and the depletion of the ozone layer, whilst undertaken to gain
insight to fundamental scientific issues, can equally have important practical value and application to society.
Such an activity can be differently classified depending on the timing and the context of the question.

8.3 The Frascati definitions do not include survey and monitoring activities which provide essential
underpinning to many research programmes.

9. Question 7: Would you give specific examples of work funded by your Council in 1986-87 which was recorded
wnder each of the headings in Table 1.22 of the 1988 “Annual Review of Government Funded R & D",

2.1 Basic Research:

Examples of basic research undertaken by NERC in 1986-87:

(i) British Institutions Reflection Profiling Syndicate (BIRPS): A NERC-led community project
involving universities, research institutes and industry to investigate the deep structure of the UK
and adjacent areas.

(ii) Ocean Drilling Program (ODP): An international programme aimed at providing a global view of
the Earth's structure and history.

(iii) Population dynamics of ciliated protozoa in productive lakes.
(iv) Molecular biology of microorganisms.

(v} Physiology of marine animals and their adaptation to the physical and biological features of the
marine environment.

Much of the research that NERC supports in HElIs falls into the category of basic research.

9.2 Applied-Sirategic:

Examples of NERC supported research that falls into the applied-strategic category are:

(i) Elements of the NERC British Geological Survey (BGS) geological survey of the UK landmass and
continental shelf,

(ii) Land-atmosphere exchange of NO,, Oz, and NHz.
(iii) Water use efficiency of rain fed crops.

(iv) Research into the interactions between chemical contaminants in the aquatic environment and the
biota.

{v) Research into the 3D hydrodynamical processes of the North Sea with the aim to produce transport
models capable of predicting water quality and pollution levels.

9.3 Applied-Specific:

Examples of NERC supported research that falls into the applied-specific category are:
(i) Mineral resources and reconnaissance in the UK and overseas.
(ii) Ecological appraisal of a potential power station site.
(ili) Blue tongue virus diagnosis and vaccine development.
{iv) Interaction between fish farming and the marine environment.
(v) Studies to investigate the interaction of nutrients, particulary nitrogen, and marine phytoplankton.

Many of the “applied-specific” research projects undertaken by NERC are funded in total or in part by
external customers.
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10, Question 8: Did any of the work which yvou funded in 1986-87 fall outside the Frascati definition of R & D,
but within the range of related activities which you have difficulty in distinguishing from R & D? If so would you
provide examples of those activities with which you have had difficuity. Was this spending included in Table 1.22?
If not where was it recorded?

10.1 NERC supports a number of activities in the areas oft data handling (eg the Biological Records
Centre); elements of survey and monitoring work which do not fit into the current Frascati definitions. All of
these activities are closely connected and in many cases provide essential underpinning to NERC's research
programmes. As a result there is a case for having a separate category that covers such programmes. These
activities were included in IhF applied-strategic category on Table 1.22 in the Annual Review.

11. Question 9: It has been suggested thar the number of scientifically and technically qualified personnel
employed in R & D is a better indicator of R & D effort than is the figure for R & D spending. Do you agree?

11.1 A certain amount of manpower information is made available on the R & D returns to the DT (Form
B0), but an analysis of this data would run into the same classification as currently found with expenditure.
There would also be the additional problems associated with classifying the manpower itself, eg Directors and
other scientifically graded staff who are not actual rescarchers, plus administrative and other support staff
who all provide important support to the whole research programme.

11.2 Consideration should be given Lo using both expenditure and personnel employed in R & D together
to provide a better indicator of R & D effort.

MNERC.
July 1989,

Memorandum by Northern Ireland Depariments
Q1 The Frascati definitions are used in making returns to the Annual Review of Government Funded
R&D.
)2 The same definitions are used in day-to-day operations.

)3 The only difficulty has been that in the past the HMT Ready Reckoner has been used to calculate staff
costs and overheads and this does not reflect the actual staff costs etc. Also the cost of computer and computer
stafl time actually devoted 1o R&D has had to be estimated. However, for 1988 onwards actual expenditure
on staff can be provided and systems have been developed to accurately cost computer time etc.

Q4 Notes for survey forms provided by DTI are used and these are adequate. Most of the research falls
within the categories provided. However, there is an element of ambiguity in the sub categorisation of
objectives as research often overlaps and will have more than one objective.

05 NI Departments have expressed no difficulty in differentiating between, basic and applied research;
research and development; and R&D and other activities. The definitions also provide reasonably clear
guidance on (i)-(vi) of this question.

Q6 Apart from the comments at question 4 departments find the definitions adequate. We have no other
comments to make or suggested amendments.

Q7 (a) Basic

(i) Control of Meurotransmitter releases from the Sympathetic nerves to Bovine Symphatic Smooth
Muscle.

(ii) Enzymology of halomethame production by fungi.

(b) Applied—Sitrategic

(i) Development of Very Low Birth Weight Children.

(i) Research into the development of compaction control test for bituminous materials.

(iii}) Construction of acid /aluminium tolerant strains of Rhizobium by genetic manipulation.
(c) Applied—Specific

(i) The Continuous Household Survey—a multipurpose study designed to produce information on the
social and economic circumsiances of families in Morthern Ireland.

(ii) Violence and Community Relations—the impact of political viclence in Northern Ireland on intra-
community, inter-community and community-state relationships.

(iii) Determinants of Labour Supply.

(iv) Family Expenditure Survey—up-to-date information on the cost of living and its effect on families.
(v} Young Offenders in the Community Programmes.

(vi}) Counselling with the unemployed.
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{vii) Work Sharing in the NI Civil Service.

{viii) Economic Study of the effects on manufacturing industry in NI of increasing the charges lor
treating trade effluent discharge.

(ix) Survey into the impact of the Enterprise Allowance Scheme in NI

(x) Inter-regional Study of Small Firms.

(xi) The nutritional requirement of Sitka spruce on oligotrophic blanket peat.

(xil) Drinking Water Quality—methods of meeting EC Directives.

{xiii) Research on Discharge of sewage to sea.

{xiv) Determination of preferred methods for sludge disposal to land as an alternative to dumping at
5Ea.

(d) Experimental Development

(i) On-farm use of growth regulators with spring and winter barley in Northern Ireland.

Q8 To the best of our knowledge only work funded by N1 Departments in 1986-87 falling outside the

Frascati definition was an investigation into incidents of Child Sexual Abuse in Northern Ireland. This was
included with projects reported under row 32 of the form 77.

Q9 In the case of the Department of Finance and Personnel (NI) for example, R&D has a primary
purpose 2. This additional information identifies the work as orientated towards the needs of Government
rather than any other purpose. This classification would, therefore, appear to be supplementary rather than
alternative.

QI0 Central UK Departments might be better placed to respond to this question.

Q11 The number of scientifically and technically qualified personel employed on R&D is an indicator
though it is not necessarily a better indicator of effort. Some research requires high capital spend, other
research is more labour intensive. It might be useful to split headings into:

{a) salaries and wages;

(b) capital scientific expenditure;

(c) scientific consumables expenditure; and
{d) overheads.

Memorandum by the Overseas Development Administration

{. Do you use the Frascari definitions in making returns to the * Annual Review of Government Funded R&D"?
If not what definitions do you use?

Frascati definitions are used as instructed.

2. Do you use the same definitions in your day-to-day operations, or is it necessary to use other definitions? If so
how do these definitions differ from those used in the Annual Review?

Definitions used by ODA are the same as Frascati except that ODA's Natural Resources & Environment
Department uses the term “adaptive research” instead of the Frascati term “specific research™.

3. Do you experience any difficulty in converting your figures for R&D spending into the format required for the
Annual Review? Do you encounter any other problems in making returns to the Annual Review?

The ODA annual Report on R&D which lists projects with location, duration, total and annual costs is a
necessary precursor Lo this exercise. Forecasting of location, type and staffing of research work 4 years hence
must necessarily be based on current Aid Framework and policy. NABS (see para 15 of DTI Notes attached)
classification is particularly subjective although the Ready Reckoner is used, year | being categorised with the
knowledge of the current programme but for years 2 and 3 the same patiern is assumed. Calculating ODA
staff costs is again subjective especially as no one officer is employed full time on administering this research.
We are guided internally on overhead costings, bul would be further assisted by provision of the latest edition
of the “Ready Reckoner for staff and other costs™ with the request for figures. The task is complex and the
instructions vary from year to year and even within the year.

4. What explanatory notes or guidelines do you use in interpreting the Frascasi definitions? Are they adequare
Jor this purpose? What degree of subjectivity is involved in categorising your R&D spending?

We use the DTI Notes for suevey forms—copy attached. Some ODA research funds are used for activities
which are excluded according to the Frascati definitions, ¢.g. dissemination of research work and contibutions
to programmes (often multilateral) which consist of both operational and research activities. ODA activities
are not covered by primary purposes, Section 19 of the DTI notes. We describe ODA activities as being “To
gather new knowledge and evolve new techniques directly related to the needs of developing countries for
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practical use in a reasonable period of time, emphasis on the needs of the poorer sections of the poorer
countries.” ODA find little difficulty in defining basic and applied research but within applied research there
is sometimes difficulty in distinguishing between “strategic” and “‘specific”.

3. Do the Frascati definftions provide a clear means of differentiating between.—

a. basic and applied research
Yes
b. research and development

The Frascati definition clearly differentiates between research and experimental development but
in practise there is sometimes difficulty in distinguishing between experimental development and
applied specific research.

c. R&D and other related activities
Yes,
for the purposes, in each case, af
i. compiling statistics of your depariment’s R&D spending,
ii. compiling R&D statistics within a scientific and/or industrial sector;
iii. comparing R&D activity between different scientific and industrial sectors;
iv. making international comparisons of R&D activity?

i=iv Yes. Frascati definitions give us the facility to address these purposes, but in practice this rarely occurs.

6.  Whai are the specific inadequacies of the Frascari definitions, and how might they be amended? For example,
the OECD is considering supplementing the “basic’ and “applied’ research categories with a “strategic’ research
category. The United Stares Depariment of Defense sub-divides ‘experimental development’ into ‘exploratory’,
‘advanced” and ‘engineering " development [ Annex 2). Would there be any advaniage in using these, or other,
categories to classify vour depariment’s R&D spending?

The Frascati definitions are adequate. Referring to the OECD example the Cabinet Office have already
extended Frascati to include strategic research as a sub-division of applied research. We see no advantage in
changing this. The USA sub-divisions appear unnecessarily cumbersome.

7. Would you give specific examples of the work funded by your department in 1986-87 which was recorded
under each of the headings in Table 1.22 of the 1988 “Annual Review af Government Funded R&D", ie:

a. basic;
. b. applied—strategic;
c. applied—specific;
d. experimental development.

All ODA R&D was applied — specific. While ODA recognises the facility for categorising the research by
Frascati definitions, the specific instructions given for 1986-7 (see attached) meant all ODA R&D was
categorised as applied specific research.

Project description Country of Project leader  Totalcost  Costto  Starting date
primary and/or to ODA ODA in  and duration
research Institution 1986-87
E £
Resistance mechanisms UK Dr A. Cook 313,600 107,200 1984
of Rice to Brown ODNRI, London 5 years
Planthopper
Diseases of pines UK /Developing  Dr M. H. Ivory 149,100 36,200 Apr. 1983
in the tropics Countries Oxford Forestry 4 Years
Institute | month
Walter conserving UK Dr J. A. Swaffield 154,200 46,000 Jan. 1983
sanitary systems for Brunel University 4 years

developing countries 3 months



130 THIRD REPORT FROM THE

& Did any of the work funded by your department in 1986-87 fall ourside the Frascari definition of R&D, but
within the range of related activities which you have difficulty in distinguishing from R&D? If so would you
provide specific examples of those activites with which you had difficulty. Was the spending on these activities
included in Table 1,227 If not where was it reported?

Some R&D work funded by ODA did fall outside the Frascati definition of R&D, see 4 above, and was
excluded in accordance with the DTI definition of “activities to be excluded from R&D’ see paragraph 7, DTI
Notes for PES Survey 1987. There was no difficulty in distinguishing these activities from the Frascati R&D
work.

The excluded work was not reported in Table 1.22, but was, together with all ODA's R&D activities,
included in the ODA annual Report on R&D.

9. The ‘Annual Review of Government Funded R&D' also classifies R&D spending according to ‘primary
purpose’. How does this classification differ from Frascati? What advantages, if any, dees this classification have
aver Frascati?

This classification differs from Frascati in that it relates to motive for the work rather than the stage of the
research and development process involved in the attainment of the objective. Primary purposes definition of
R&D has no particular advantages or disadvantages for ODA over Frascati R&D definitions because ODA
activities are not covered under Section 19 of the DTI Notes (see 4 above).

10, In the "Annual Review of Government Funded R&ED” there is an ‘apparent discrepancy ' between the amount
that government says it spends on R&D in industry and what indusery says it receives from government. How does
this situation arise and how can it be improved?

The Department of Trade and Industry is best placed to answer this.

11. It has been suggested that the number of scientifically and technically qualified personnel employed on R&D
is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?

These are two distinet indicators which are not mutually exclusive; neither may be used as a sole indicator of
research effort or activity. R&D effort is essentially the resultant of the number and capabilities of researchers
employed. Expenditure is a necessary enabling factor, but so too are other factors such as good management.
Expenditure required per researcher varies widely according to the nature of the project.

PUBLIC EXPENDITURE SURVEY 1939

CENTRAL GOVERNMENT EXPENDITURE AND EMPLOYMENT ON RESEARCH AND
DEVELOPMENT IN SCIENCE AND TECHNOLOGY, AND SOCIAL SCIENCE

NOTES FOR SURVEY FORMS 77, 78 AND 79
INTRODUCTION

1. This annual survey is conducted by the Department of Trade and Industry Lo obtain details of central
government expenditure on research and development (R&D). The data, together with similar details from
surveys of R&D in the industrial and other sectors, are used to produce estimates of the national R&D effort.
The results of this survey are also needed to fulfil the United Kingdom's obligation to the European
Community to provide annual details of government R&D expenditure. Moreover, there is considerable and
continuing public interest in the whole question of investment in the future, and up to date statistics of R&D
expenditure in the UK provide important indicators in this area.

2. Another imporiant use for these statistics is to provide tables for the “Annual Review of Government
Funded R&D", published by the Government Statistical Service and HMSO for the Cabinet Office. The Fifth
Review appeared in 1987 Annex | of the Review describes the authority for conducting the series.

DEFINITIONS USED IN THE SURVEY

3. The survey uses the definitions of the “Frascati Manual” (“The Measurement of Scientific and
Technical Activities”, published by the Organisation for Economic Co-operation and Development (OECD)

in Paris, in 1981). Summarised passages from the manual are set out below for general guidance, in
paragraphs 4 to 7,

RESEARCH AND DEVELOPMENT

4. Research and experimental development may be defined as creative work undertaken on a systematic
basis to increase the stock of knowledge of man, culture and society, and the use of this stock of knowledge
to devise new applications. R&D must be distinguished from a wide range of related activities with a scientific
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and technological base. These related activities are closely linked to R&D in terms of operations, institutions
and personnel, but they should, as far as possible, be excluded when measuring R&D. the criterion for
distinguishing R&D from non-R&D activities is the presence or absence of an appreciable element of novelty.

TYPES OF ReD WORK

3. The Frascati manual identifies three types of R&D work, and suggests that it is appropriate to analyse
only intramural current spending in the field of science and technology. The annual review makes a further
distinction in one area (see paragraph 6) and extends the concept to include spending on R&D in the feld of
the social sciences and humanities. Careful note needs to be made of the important difference between the two
cases. Frascati identifies:—

Basic research—original investigation undertaken in order to gain new knowledge and understanding.
It is not primarily directed towards any specific practical aim or application, but may be oriented
towards an area of interest Lo the performing organisation.

Applied research—original investigation undertaken in order to gain new knowledge. It is, however,
directed primarily towards practical aims or objectives.

Experimental development—the use of existing knowledge in order to produce new or substantially
improved materials, devices, products, processes, systems or services. This includes the design,
construction and operation of prototypes and pilot plants.

Responses to the request for a breakdown of current intramural costs, in boxes 91 to 93 of question 4 in
form 74, should be based on the definitions in this paragraph.

6. The Annual Review seeks to distinguish between two types of applied research—

Applied research may have either strategic or specific aims. Strategic research may be initiated at the
suggestion of researchers doing basic research in a particular field because they consider that
practical applications are likely and feasible but cannot yet be specified in detail (‘lechnology push’).
Alternatively, strategic research may arise as a result of a Government Depariment’s belief that the
accumulation of underlying technological know-how will serve many diverse purposes ("market
pull’).

Boxes 31 to 34 of forms 77 and 78 allow applied research to be divided between strategic and specific aims,
and for the concept to be extended to include the whole of R&D, intramural and extramural, scientific and
technological with social science and humanities.

In this respect it is likely that basic research may be carried out by Universities and Research Council
institutes at the initiative of the research community, being funded from general university funds and the
science vote. Such work has a ‘strategic’ dimension, in that those funding it consider long-term practical
benefits will result. However, identification of the extent of a strategic element of basic research is not easy,
and is not required for this exercise. (A fuller account of these terms can be found in annex B, of the 1987
Annual Review, to which those responsible for completing form 79 will find it useful to refer when preparing
their replies.)

ACTIVITIES TO BE EXCLUDED FROM R&D

7. The following related activities should be excluded from the measurement of R&D throughout the
questionnaire:—

Education—all education and training of manpower in the fields of science, engineering, medicine,
agriculture, the social sciences and the humanities, in universities (including post-graduate training)
and in specialised institutions of higher and post-secondary education, except for the element of
university research which is carried out by post-graduates as part of their research training.

Scientific and technical information services — the specialised activities of collecling and disseminating
information, e.g. bibliographic services, official scientific and technical information services, except
where these are conducted solely or primarily for the purposes of R&D support.

General-purpose data collection — concerning, for example, the medical situation, the natural
environment (routine topographical mapping, geological, hydrological and oceanographic and
meteorological surveying as well as routine astronomical observations) and exploration and
prospecting activities of oil and mining companies, except where the data cellection is conducted
solely or primarily as part of the R&D process.

Testing and standardisation - the maintenance of national standards, the calibration of secondary.
standards and the testing and analysis of materials, components, products, processes, soils,
atmospheres, etc. (Note that research into methods of testing and standardisation is included in
R&D.)

Feasibility studies for engineering projects - investigation of proposed engineering projects by means of
existing techniques in order to provide additional information before deciding on implementation.

Specialised medical care — except where there is an element of experimental development.
Patent and licence work — all administrative and legal work connected with patents and licences.
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The costs of trial production runs of “experimental production™ including tooling up for full scale
production (tool making and tool try-out) should not normally be included in R&D unless technical
problems that are encountered require further R&D work. For example, after a new product or
process has been turned over to production units there will still be technical problems to be solved,
some of which may demand further R&D. Such “feed-back™ R&D should be included.

ECONOMIC SECTORS

8. Central government covers the central government sector in Great Britain and Northern Ireland as
defined for national accounts purposes. Public corporations are also those bodies so defined for national
accounts purposes (see the list of public corporations in the CSO “Blue Book™, United Kingdom National
Accounts, 1987 edition, HMS0). Universities and further education establishments include universities in the
United Kingdom and local authority establishments of further education. Non-industrial research institutes
include those associated with universities but financed by government. “Other” includes local authorities
{other than local autherity further education establishments).

COMPLETING THE QUESTIONNAIRES

9. The questionnaire is in three parts. Form 77 seeks details of outturn expenditure for the financial year
1986/87. Form 78 extends the time scale of the inquiry from 1987/88 to 1990/%21. Form 79 is to be used for
supplying details specifically for the Annual Review. Your completed forms 78 and 79 may be sent to DTI
separately from form T7.

10. It is important that the full costs of R&D be reported, and that costs are not reported twice. In
particular, where part of the cost of R&D activities may be met from sub-programmes not normally
associated with R&D, then these secondary costs should be included in the responses to questions 1 to 8.
Examples of this situation occur with accommodation and staff costs. You are asked to complete a separate
set of forms 77, 78 and 79 for each sub-programme (PES head) under which R&D expenditure occurs. The
secondary costs of the support for R&D should be included, estimated from other sub-programmes il
necessary. These supporting costs should include the employers’ element of National Insurance contributions
and the implied cost of the non-contributory superannuation scheme within “wages and salaries”, and the
full cost of administration, as detailed in the heading for *“other expenditure”. In particular, the cost of staff
whose role may be purely administrative, dishbursing grants for R&D performed outside the Department,
should be included in headings 1 to 4, together with the staff costs of persons included in headings 35 to 39,
You will find the Treasury “Ready Reckoner for Staff and other costs™ useful in making these estimates.

1. Expenditure figures should be shown to the nearest £1,000, exclusive of VAT, and where figures can
only be estimated approximately or allocated on an arbitary basis, this should be recorded in a footnote or
covering memorandum. Lines numbered 30 in the questionnaires 77 and 78 should show a total which can be
reconciled with the relevant totals in the Public Expenditure Survey (PES).

12. Incontrast to the requirements of the main public expenditure survey, gross expenditure (hine 22) and
receipts appropriated in aid (line 29) need to be detailed separately for these surveys. The difference between
the totals in these two headings appears in line 30.

I3. Expenditure on R&D performed outside the government sector includes all current and capital grants
and may involve the (ree supply of goods and materials, etc. If the cost of purchasing such items is not included
in the main PES return this should be noted in a covering memorandum. In form 77 current expenditure on
intramural R&D in line 4, is analysed in lines 91 to 93, according to the type of work being undertaken—Dbasic
research, applied research or experimental development, as defined in paragraph 5 above. In lines 31 to 34 a
similar analysis is needed for the total net expenditure in line 80, but using the additional definitions of
strategic and specific applied research, in paragraph 6. Note that in this second case the whole of net spending
in line B0 is used.

14. In lines 35 to 39 the number of people employed on intramural R&D should be the full-time
equivalent (in whole man-years) of the number of man-hours devoted to this type of work. All personnel
whose wages and salaries are shown in line 1 of forms 77 and 78 should be included, even though some may
be unskilled support staff or involved solely in administration or maintenance.

15. The questionnaire asks for an analysis of the total net R&D expenditure in line 30 by the “objectives™
of the European Community classification for analysing science budgets (NABS, a French acronym for
“Classification for analysing and comparing science budgets and programmes™). Similar analyses, by these
same objectives, are needed for expenditure on international projects, and also for payments to private and
public industry for work performed outside the government sector, The NABS objectives are listed separately
from this questionnaire, with the code numbers for each of the defined headings. The appropriate two-digit
codes should be entered in the columns of forms 77 and 78 and if your return needs more objectives than the
page allows please continue on a separate sheet. For the financial year 1988/89 figures analysed at the level of
NABS chapter heading, only, are required.
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QUESTIONNAIRE FORM 79, for the ANNUAL REVIEW OF GOVERNMENT EXPENDITURE ON
RESEARCH & DEVELOPMENT

SUBJECT AREAS

16. The Annual Review requires an analysis of the total net expenditure for each year of the review period,
as shown in line 80 of forms 77 and 78. These totals should be subdivided into subject areas and identify the

main objective or primary purpose (pp) of the éxpenditure. The primary purposes are defined in paragraph 19,
below.

17. Subject areas should be clearly defined and fully reflect the PES sub-programme you have entered on
the front page of form 79. Often, each PES sub-programme will cover only one subject area. Where there is
more than one, each should be entered separately with the appropriate primary purpose code (see below).
You may find that your form has already been completed with some of the subject areas used in last year’s
form 76. Please check that expenditure on these areas is still occurring, and continue the series with new
information as necessary. If there are more subject areas than room available please ask for lurther copies of
the form, from DTI (telephone numbers on the front of the form). The subject area descriptions should be
those used within the department or Research Council, in published annual reports, etc. These should be as
explicit and informative as possible.

PEIMARY PURPOSES

18. Previous requests [or Annual Review statistics have required the simultanecus relationship between
the type of research, as defined in paragraphs 5 and 6 above, and the primary purpose. This is no longer
required, but respondents should ensure that their series for each of the two concepts are consistent with their
returns in earlier surveys, It is important that the level of basic research, for instance, is not seen to change
merely because it is no longer entered in the form in direct association with the primary purposes.

19. The primary purposes, together with the single digit code to be used in form 79, are as follows:—

ppl Advancement of science—Work funded primarily in order to increase human knowledge, i.e. to
advance scientific understanding of natural phenomena. This research contributes to the scientific
base of the nation and, although originally funded with no specific application in view, much of it
eventually results in long-term benefit through the eventual application of knowledge gained. The
heading is equivalent to the OECD term “basic research’, as above.

pp2 Support for policy formation and implementation — Applied research (some of which may be
strategic in nature) and experimental development carried out in order to meet governments’ own
needs for knowledge or improved products or processes. For example:—

— To identify and assess policy options (e.g. on choice of renewable energy resources, or measures
to deal with social or environmeéntal problems).

— To facilitate forward planning (e.g. on the efficient use of the radio spectrum).
— To make the provision of government services (e.g. defence or health) more effective and efficient.

pp3 Improvement of technology—Applied R&D funded by Government departments but often carried
out within industry, to advance the technology of different sectors of the UK economy —
manufacturing, agriculture, construction industries, etc. Some of the research may be strategic in
nature.

ppd Support for purchasing decisions—Applied R&D which contributes to the specification and
development of goods and services required by Departments (mainly related to defence needs) and
to equip the purchasing department to act as an informed buyer.

pp3S Support for statutory duties—Applied R&D which assists departments to carry oul statutory
responsibilities or other obligations (e.g. in connection with the Health and Safety at Work Act, or
building regulations).

pp6 Support for scholarship in the humanities— Research on the support and promotion of scholarship
to increase appreciation and understanding of the humanities.

pp7 Support for other activities—Applied R&D which cannot be classified under the other headings (¢.g.
research 1o support economic or agricultural progress in developing countries).

The support for other activities category, pp7, should be used if codes 1 to 6 do not match the objectives of
a particular subject area. The title of the subject area should be expanded in these cases, to indicate those
objectives. When R&D is carried out for two or more guite distinct primary purposes within one subject area
then separate entries for each part of the programme should be made in form 79. This situation would anse
for instance, when considering housing research. It may be for *difficult-to-let’ estates (pp2) or the setting of
building regulations (pp5). DistingJive titles should be given in the subject area column, departmental research
in more than one primary area may be departmental science (ppl), departmental technology (pp3) and
departmental regulations (pp5).
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Memorandum by the Science and Engineering Research Council
GENERAL COMMENTS

The Frascati definitions seem to us fairly well suited to their purpose. It is impossible to imagine a perfect
system; in particular the act of using the definitions to classify activity will always be to some degree subjective
i.e. it will be a function of the perceptions of the persons doing the classilying.

It follows that year-on-year change for any one organisation or country can be given significance, but not
that place-to-place comparisions necessarily mean much. Only by including a dynamic can the latter lead 1o
grounds for valid comment - e.g. that the Germans have increased A by x % in 5 years whereas the French
have y % for the same change.

The guestionnaire

Question I We do use the Frascati definitions in making our returns though there are some interpretational
difficulties (see later).

Question 2 We do not use the Frascati definitions in our day-to-day operations principally because they do
not cover the totality of the Couneil's expenditure, technology transfer and MSec training being significant
iterns which fall outside Frascati. In the main we see these excluded items as being of strategic importance and
adopt a broad brush operation definition to monitor the trends over time within SERC (Annex A).

Question 3 Accounting difficulties arise because:
(i) it 15 necessary o exclude certain items of non-Frascati expenditure;
(ii) the Annual Review of Government Funded R&D figures are exclusive of VAT on expenditure.

Other difficulties arise because of timing. It has been the Council's practice to review expenditure by
Frascati definitions on an annual basis and it would be more convenient if returns for the whole period of the
Annual Review were called for at a later date. It is particularly difficult to accommodate the requirement for
a basic/strategic split on Form 80 for the first year of the Annual Review ahead of all other years . Generally
the data are called lor by the end of January causing severe problems for the current and future years because:

(1) the outtumn for the current yvear has to be estimated;

{i1) the allocation for forward PES years has only been recently agreed by the ABRC and its distribution
to activities within SERC may not have been decided by Council. This results in a need to work on
provisional figures and later revise them.

If responses were called for by the end of April each year outturn data would be reasonably precise and it
would not be necessary to rework provisional figures since Forward Look allocations could be used. It is for
note that the work on the Annual Review returns presently falls at the time the Council is preparing Estimates
and Forward Looks, is monitoring closely the cutturn position and, in some years, is finalising its Corporate
Plan. Conflicts often arise between these work requirements.

We also experience some difficulty due to inconsistency between Form 80, which seeks extra-mural
international expenditure (at Question 16) while Form 83 seeks the subdivision of this te include intra-mural
expenditure.

Question 4 We have used the summary Frascati definitions of Basic Research, Applied Research and
Experimental Development in guidelines to the staff who categorise the expenditure. The Frascati manual is
available to resolve specific questions. A certain degree of arbitraringss enters into the categorisation. To take
two examples, taught courses (MSc training) may include novel research projects but they are all classified as
non-Frascati R&D. Conversely doctorate courses (PhD) might not be all research, and can have a taught
course element, but we regard them as Frascati R&D. The Council’s Co-operative Awards in Science and
Engineering (CASE Studentships) may in some cases be in effect for technology transfer but we regard them
as applied (strategic) R&D. Further elaboration of the difficulties are set out in response to Question 5.

Question § The Council’s primary activities are either basic or applied strafegic research and, we are
uncertain whether having only two “boxes” to choose from makes it more or less difficult than with a broader
spread of activity and hence more choice. In many areas the Council supports a continuous spectrum of
research from basic to strategic and whilst the ends of this spread will be clearly basic or applied strategic there
can be a large area between where the distinction is not obvious. in some cases an individual project within a
programme may have both basic and strategic elements. It was recognised from the early days of the Annual
Review that basic research as funded by Research Councils (and universities) could have a strategic dimension
from which longer term practical benefit might result but it has been accepted that this strategic element
cannot be identified easily or quantified. This element is recorded as basic research for the Annual Review. As
time progresses the borderline between strategic and basic research is becoming increasingly blurred because

the time required to exploit fyndamental discoveries is shortening; the distinction will become even more
uncertain.

We do not have great difficulty in identifying and distinguishing between research and development and
between R&D and related activities primarily because SERC has so little involvement with these activities
that the ones that are supported are straightforward to categorise.
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Question § The difficulties result from the requirement in Frascati to identify a specific dividing line in what
is a continuum of research and development activity. The subdivision of the applied research category within
the Annual Review to some extent compounds the difficulties. Since the majority of the Council's own
research is either basic or applied strategic we are in essence already endeavouring to distinguish between basic
and strategic categories and would have the same difficulties if an OECD strategic category was incorporated
since it would probably draw on both basic and applied categories.

Question 7 The work funded by the Council is recorded in the SERC entry beginning on page 18] of the
1988 Annual Review. The major features are:

(i) basic: Nuclear Physics (including CERN), Astronomy and Planetary Science (including European
Space Agency), part of Science Board.

(1i) applied strategic: Engineering Board, majorily of Science Board.

Question & The items ouiside Frascati are recorded on page 185 of the 1988 Annual Review under the
heading “Technology Transfer and Other Non-Frascati Activities”, The Teaching Company Scheme in
particular is one that we regard as being of strategic importance but which under the Frescati definitions is
Technology Transfer.

Question 9 Personnel numbers are a useful additional indicator but not a substitute for expenditure because
there is a very large variation between branches of science in the capital investment needed to pursue research,
exemplified by the terms “big science™ and “little science".

In formulating corporate objectives and subsequently monitoring performance, one of the indicators used
by SERC relates to the nature of research. A simple division into two types— Basic and Strategic—is adopted
to reflect the intuitive view that SERC's activitiés do indeed cover these two types of research. The
classification of activity is pre-defined in terms of which of the Council's four Boards is supporting it, as shown
in the table below. Administrative and other central costs are distributed pro rata. The indicator is used for
both total domestic expenditure and for grand total expenditure, and has proved satisfactory.

Basic comprises Strategic comprises
90 10% of Astronomy and Planetary Science
0 100% of Engineering
100 0% of Muclear Physics
20 B0% of Science
Memorandum by the Scottish Office
BACKGROUND

Of the total estimated expenditure by the SO on R&D in 1988/89 of some £55 million, approximately
£44 million (ie 80%) is channelled via the Department of Agriculture and Fisheries for Scotland (DAFS) and
the bulk of that is Agricultural. Thus the response to this questionnaire is based primarily on DAFS
Agricultural Divisions® view but relevant complementary information and divergent views of other S0
Departments and Agencies are added.

Question [. Do you use the Frascani definitions in making returns to the “Annual Review of Government Funded
R&D°? If not what definitions do you use?

Answer I. Yes the Frascati definitions are used. However, spending bythe Scottish Development Agency
on Technology Transfer activities falls out with the Frascati definitions and is reported in the text of the
Annual Review (AR) rather than in the tables,

Question 2. Do you use the same definitions in your day-to-day operations, or is it necessary lo use other
definitions? If 5o how do these definitions differ from those used in the Annual Review?

Answer 2. Frascati and other definitions are used. The DAFS Agricultural programme is described initially
in the format of the ARCIS information system. This comprises @ matrix of research area X commodity with
a Programme Unit forming one element within that matrix. A Programme Unit consists of a set of aggregated,
related Research Objectives. The programmes of the various contractors are commissioned at the Programme
Unit level. The whole DAFS-funded programme is subsequently categorised in a number of ways to meet the
needs of the Annual Review (Frascati, Primary Purpose), the MAFF National Programme, and the Priorities
Board. For DAFS own purposes, a new classification is being adopted comprising 7 Themes with associated
sub-themes. Research Objectives are now used as the primary unit for each aggregation/classification:

On the Fisheries side, the Primary Purpose is more useful when the emphasis of a particular query is on
what the work is being done for, rather than the nature of the work itself.
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Question 3. Do you experience any difficulty in converting your figures for R&D spending into the format required
for the Annual Review? Do you encounter any other problems in making returns to the Annual Review?

Answer 3. Yes. It tends to be the nature of the work described in DAFS Agricultural Research Objectives
{ROs) that it does not fall discretely into single Frascati Categories. Each RO must thus be assessed for its
percentage contribution to the 4 categories described in 7 a - b below. It would be quite exceptional for a
single RO to span all 4 categories, but it is usual for an RO to span 2 categories at least.

For Fisheries R&D, a procedure has been developed to simplify the conversation of expenditure into the
format required for the Annual Review. At the beginning of each year, the primary purpose code and the
proportion of R&D (as opposed to non-R&D) is decided for each project in the programme of work agreed
by DAFS customers.

Within the Scottish Home and Health Department (SHHD), the Chief Scientist’s Office (CS0) finds it is
necessary Lo translate expenditure which it categories for ils own purposes under 4 main areas of research
activity — health services, biomedical, equipment for the disabled, and scientific and medical equipment - to
the headings used for the AR. It is not difficult, but is an additional time-consuming step which has to be
taken, with no benefit to the CSO. The Frascati system is rather more sophisticated than the CSO needs and
we wonder whether there is any scope for making simpler separate provision for such minor spenders.
Frascati has been formulated for the big battalions; the relatively small amount of funds at the disposal of
CS0, £5.1m in 1989-9(), all used in the public sector, have a very marginal effect on the various relevent
categories within the Annual Review. A further complicating factor for CSO is the fact that strictly it does
not undertake R&D: it funds research. Related development, when it takes place is in the setting of the NHS
and is funded from the general grant allocated to the Health Boards.

Similar points to CS0's are¢ made by the Scottish Development Department (SDD) which has an even
smaller R&D budget of around £]1 million for 1988-89. A range of professional groups and clerical grades
may be engaged in particular research and research may be only part of their duties. It is time-consuming for
SDD staff to convert their own statistics into the format required for the AR.

Ouestion 4 What explanagiory noles or guidelines do you use in interpreting the Frascati definitions? Are they
adequate for this purpose. What degree of subjectivity is involved in categorising vour R&D spending?

Answer 4 Explanatory notes for the 4 categories are provided by DTI. These are reasonably helpful. It is
the nature of research that it tends to be a continum from basic to applied and development, and there are
mevitably grey zones between the idealised descriptions given in the guidelines. Thus, some DAFS decisions
are made subjectively but in as consistent and fair a way as possible. MAFF and DAFS have agreed common
definitions to be applied in fisheries research, aiming at a more objective approach.

The Industry Department for Scotland (IDS) has a small budget for R&D (some
£200,000 in 1988-89, for Economic Research). Apportioning the amount of staff time (in order to calculate
the cost of internal research/supervision ol external research) is a subjective process, particularly in relation
to estimates for future years: it is difficult to provide such estimates as research projects often arise at short
notice and other work impinges on time spent on research.

Question 5 Do the Frascati definitions provide a clear means of differentiating between:

. 1. basic and applied research;
2. research and development;
3. R&D and other related acrivities;

Jfor the purposes, in each case, of:

3.1 compiling statistics of your deparimeni’s R&D spending,
3.2 compiling R&D stavistics within a scientific and/or industrial sector;
3.3 comparing R&D acrivity between different scientific and industrial sectors;
34 making international comparisons of R&D activity?

Answer 3 Regarding 3.1. There are always some doubts in Agriculture over deciding exactly what is basic
research, in Fisheries it is more difficult to decide what is development. Problems are also met over date-
gathering exercises where interpretation of the data may form a separate research objective. In such cases
work has sometimes been described at S&T (Science and Technology) rather than R&D. We have also been
asked by Whitchall for S&T figures which equate to Frascati + Technology Transfer.

Regarding 3.2-3.4. There is a minimal problem in comparing statistics compiled on an equivalent basis.
Thus DAFS (Agriculture) canfeel reasonably confident in comparing the nature of the research programmes
of its different contractors. The problem arises when comparing statistics derived from different sources.

In DAFE_{Fishlmits}i the main use of the Frascati definitions has been in compiling statistics of fisheries
R&D spending with DAFS. The Frascati definitions have not been used much in the fisheries sector for the
other purposes noted in the questionnaire (ie industrial activities and international COmparisions).
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Questiont  What are the specific inadeguacies of the Frascati definitions, and how mighi they be amended? For
example, the QOECD is considering supplementing the “basic’ and ‘applied’ research categories with a ‘strategic’
research category.

The United Staies Department of Defence sub-divides ‘experimental development” inte ‘exploratory’, ‘advanced'
and ‘engineering' developmeni ( Annex 2). Would there be any advantage in using these, or other, categories to
classify your department’s R & D spending?

Answer 6 Because of the continuum of research, subjective decisions on categorisation will always be
necessary at the margins. The Frascati categorisation as refined by DTI already sub-divides “applied” work
into “Applied — strategic™ and “applied — specific.” There could be some merit in having a category for
“stategic™ research in place of the “applied — strategic™ category, but it would be very difficult to achieve a
consistent separation between “strategic” and “applied — strategic” if both categories were adopted.
Refinement of categories would still leave the problem of classifying consistently between adjacent categories
and in addition requires even more detailed knowledge of the research programmes underway il they are to
be categorised meaningfully. There is a distinct danger that such refinement will give the impression of a
deeper and more precise analysis of the research programme than is justified by its determination in practise.

Naturally, the SO Departments with smaller budgets for R&D tend to bne against any such further
disaggregation. The AR already absorbs a considerable proportion of time for them with no tangible
payback — indeed the effort put into the AR must detract from the total R&D actually being done (or
supervised).

Question 7 Would vou give specific examples of the work funded by vour department in 1986-87 which was
recorded under each of the headings in Table 1.22 of the 1988 “Annual Review of Government Funded R&D’, ie:

1. basic;

2. applied — strategic;

3. applied — specific;

4. experimental development.

Answer 7

1. Basic

Agriculture:—-
1.1 Elucidation of the acute autocrine control of milk secretion.
1.2 Construction of detailed genetic linkage maps using molecular and isozyme markers.

2. Applied strategic i

Agriculture:—

2.1 Characterising the spatial and temporal variation in soil and environmental properties by
geostatistical methods.

2.2 Maintaining and evaluating the Commonwealth Potato Collection.
Fisheries:—

2.3 An example is the research being done on biological interactions in the sea. The aim is to
determine the physical, chemical and biological interactions of marine phytoplankton and the
zooplankton which provide the food supply for higher organisms such as fish and marine
mammals. Particular attention is given to stages in the foodchain which are sensitive to natural
or man-made environmental changes eg pollution, and to the mechanisms leading to the
occurence of plankton blooms which can pose a threat to fish farmers.

T{Other SO Departments had no entries in this category).
3. Applied specific
Agriculture:—
3.1 Test and model hill sheep production systems.
3.2 Identify methods of overcoming adventitious bursitis of the hock in growing pigs.
Fisheries:—

3.3 Work on the diagnosis, pathology and control of infectious diseases in farmed fish. The
Department has responsibilities under the Diseases of Fish Acts for the investigation and
conirol of disease outbreaks on fish farms. The research programme is undertaken to improve
the diagnostic methods available to Departmental scientists, to develop better strategies for the

control of important diseases such as furunculosis, and including the investigation of risks to
wild fish stocks in the event of escapes of infected farm fish.

3.4 Work on how fishing gears select the fish which are caught as opposed to those which escape.
The purpose of the mesh size regulations is to ensure that the small fish escape so that they can
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grow to contribute to the fishery in later years. However, modern types of fishing gear have
increased the proportion of voung fish caught and the aim of the research programme is to show
how more comprehensive controls on the fishing gear (covering other design features apart
from the mesh size) might be introduced to avoid the undesirable mortality of young fish.

SHHD:-
3.5 Fines Officer Scheme Policy Evaluation.

3.6 Research studies on diversion from prosecution to social work assistance, remands, deferred
senlences elc.

3.7 Evaluation of a Group of Drug Users in a Scottish City.
Scottish Education Department (SED):
3.8 Social Work Services Group: work done at Designated Research Centre at Stirling University.
319 Schools Effectiveness in Scotland.
310 Assessment of Achievement Programme.
3,11 Children with Special Educational Needs.

3.12 Further examples are contained in the Department’s Annual Educational Research Register
and a copy of the 1986-87 version can be supplied il required.

Scottish Development Department (SDD):

313 Impact of bus deregulation.

3.14 Evaluation of expenditure on housing modernisation and improvement.
4. Experimental development.
Agriculture:

4.1 Evaluating the performance of different laying strains under different housing and feeding
systems.

4.2 Evaluating aerobic treatment in terms of reduction in environmental pollution, especially
odour.

Fisheries:

4.3 Very little work under this heading (4.) is now undertaken by DAFS Fisheries Research
Services. One example has been the development of a pressure vessel to induce triploidy in
farmed salmon eggs. Triploid fish are sterile and have better growth characteristics from the
fish farmers point of view. The R&D work has shown that the pressure method if more effective
than the older alternative of inducing triploidy by applying heat. The further development of
the triploidy pressure vessel has now been taken over by a commercial company and no further
Departmental funding of this work is envisaged.

SHHD:
4.4 Development and Evaluation of Microcomputer based Aids for Occupational Therapy.

Question 8. Did any of the work funded by your Department in [986-87 fall outside the Frascati definition of
R&D, bur within the range of related activities which you have difficulty in distinguishing from R&D? If so would
you provide specific examples of those activities with which you had difficulty. Was the spending on these activities
included in Table 1.22? If not where was it reported?

AnswerB. SDA Technology Transfer activities fall outside the Frascati definition of R&D. This spending
was not included in Table 1.22 but specific reference was made in the AR text (page 127 of the 1987 AR). In
the 1988 AR it was mentioned on page |34 of the text (estimated expenditure in 1987/88 = £600,000). For the
1989 AR it has been reported on Form 82A, introduced this year.

Question 9. The “Annual Review of Government Funded R&D" also classifies R&D spending according to
‘primary purpose’. How does this classificacion differ from Frascari? What advantages, i any, does this
classification have over Frascaii?

Answer 9. A mixed response from SO Departments:
Apriculture:

The Primary Purpose classification partly overlaps with, but partly cross-classifies Frascati. Thus
the Frascati **BaSic” is taken to be equivalent to the PP “*Advancement of Science”. But the
Frascati definitions for applied strategic, applied specific and experimental development can all
be contained within other PP categories. The PP classification is thus not directly comparable
with Frascati. For some purposes it is more useful, for other purposes it is less useful. [t depends
on the questions being asked.
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Fisheries:

The “primary purpose” classification is more related to the reason for doing the R&D, whereas
Frascati describes the nature of the work itself. However, perhaps coincidentally, there is a
close relationship between the primary purpose code and the Frascati heading in the case of the
work undertaken by DAFS Fisheries Research Services. PP code 3 is equivalent to
“experimental development™, PP code 5 if “applied-specific”’; PP code 2 is mostly “applied-
specific” with about 10% of expenditure in the “applied-strategic” category.

SHHD (CS0):

The “primary purpose™ classification is broader based than Frascati. Again CSO funded health
research is a small part of a large block and it is questionable whether the *primary purpose”
classification adds anything to the exercise.

SED:

The primary purposé of SELYs research activities in applied specific research so the “primary
purpose” definition accords with Frascati.

SDD:

The “primary purpose” classification is more easily recognisable for our interests i.e. support lor
policy.

1DS:

All out spending on Economic Research falls within “primary purpose 2" —support for policy
formation and implementation. SDA spending falls within “primary purpose 8" —Technology
Transfer. The guestion of advantages of the primary purpose definitions over Frascati
definitions is not particularly relevant in the IDS contexi.

Question 10, In the "Annual Review of Government Funded R&D' there is an “apparent discrepancy” between
the amount that Government says if spends on RED in indusiry and what industry says it receives from
Government? How does this situation arise and how can it be improved?

Answer 10. IDS, DAFS, SHHD, 5DD, SED:

Research work is mainly commissioned in-house, or with universities or other research
establishments. Very little R&D work as commissioned with industry. Thus the Scottish Office
has no comment on this question.

Question 1. It has been suggesied that the number of scientifically and technically qualified personnel
employed on R&D is a better indicator of R&D effort than is the figure for R&D spending. Do you agree?
Answer 11. Agriculture:

Mo. It is important to have an understanding of the different costs of different types of research.
Within Agricultural R&D, capital costs tend not to be as high as in some other branches of
science. “Expenditure” may thus eguate reasonably well with “effort™, without too much
distortion. Across scientific sectors, “manpower” may well be a better guide because of the very
high capital and non-salary costs invelved in some types of research but this could be
misleadingly interpreted as an index of total investment in R&D for the sector concerned.

" Fisheries:

Mo. It is not a good idea to use the number of technically qualified personnel as an indicator of R&D
effort, rather than the financial expenditure. To emphasise performance measures based on
head counts rather than real money would not give those in charge of research programmes the
right incentives to be economical.

Scottish Office
Liaison Division
Dover House
Whitehall

T4 July 19589

Memorandum by the Training Agency

Q1. We follow the Frascati definitions in broad terms but this varies slightly from the definitions we use
in our day-to-day operations.

Q2. Broadly the definitions we use in our day-to-day operations are the same bul they relate more
specifically to our policy and progamme requirements than the Frascati definitions.
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3. We have in the past experienced some difficulty in converting our B and D spending into the lformat
required for the annual Review because of the way our R and D budgets are set up. However, this year the
problem will largely be resolved because all research should be funded from one central budget.

Q4. The problem in the past has been that the Frascati definitions and those we use in our day-to-day
operations are not an exact match but this has never been a major problem for us (see answer to Q2).

Q5. Yesin broad terms.

Q6. We are fairly happy to work with the Frascati definitions as they stand. Supplementing the “basic™
and “applied” research categories with a “strategic” research category in the way OECD suggests would only
serve to complicate the issue. Similarly we see no advantage in trying to sub-divide the “experimental
development” category in the way suggested by the US Department of Defence.

7. The vast majority of R and D funded by the Agency can easily be identified as “applied research™,
Examples here include projects to develop the application of new technologies such as artifical intelligence,
expert systems, computer based training, simulation and interactive video. It also includes applied research
evaluating programme such as YTS, Technical and Vocatinal Education Initiative and Employment
Training.

Q8. We have not included any activity which falls outside the Frascati definitions of R and D.

9. Incompiling our figures for the Annual Review we see some advantage in retaining both the Frascati
definitions and the “primary purpose™ classification because they cover different dimensions: the Frascati
definitions relating specifically to types of research and the primary purpose classification describing
essentially the subject matter.

Q10. As thisis not a matter which concerns the Agency we do not feel qualified to answer this question,

Ql1. Mo we do not agree that this would make a better indicator of R and D effort because only a small
amount of our R and D 15 undertaken in-house.

Memorandum by the Universities Funding Council
COMMENT ON INTRODUCTION

The Universities Funding Council (UFC) requires every university it funds to submit an annual
return showing its income and expenditure. Part of this return is concerned with income and
expenditure specifically related to research grants and contracts and other services. The definition
of research and other services used for this purpose is based on the OECD (Frascati) manual.

The remainder of the return is concerned with activities including‘teaching and research, which
is financed from general income of which the UFC grant is part. A description of the UFC's role is
funding university research is given in the *Annual Review of Government Funded R&D’.

ANSWERS TO SPECIFIC QUESTIONS

Ql. Yes.
Q2. Yes, to the extent that we need to use definitions of research in day-to-day operations.

Q3. The UFC analysis of university expenditure involves a process of estimation by the Council
Executive, based on information in the annual financial return. This information does not enable
a reliable estimate to be made of year-on-year changes in the balance between basic, applied and
experimental research.

Q4. No explanatory notes are used. The estimating process involves a degree of subjectivity in
c_:;limating what proportion of staff costs are attributable to R&D.

Q3. The Frascati definitions are adequate for the purpose of (c); the UFC does not seek to make
the distinctions in (a) or (b).

Q6. The UFC does not seek to make these distinctions.

Q7. Specific examples from the university sector, if required, would have to be provided by the
universities themselves.

Q8. No. /

Q9. Not for the university sector. University academic staff who are wholly paid from general
funds are required to do research as well as teach and the balance of effort is not related to their
qualifications. For R&D which is financed by research grant or contract, the figure for spending is
a better indicator of R&D effort than the number of qualified staff paid for from such funds.
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Memorandum by the Welsh Office

I return answers to the questionnaire enclosed with your letter of 19 May.

Although we are a small Department we are multi-functional and there are some variations in procedures
in the various Divisions. However, our answers reflect the general position.

ANSWERS TO QUESTIONNAIRE

1. Yes.

2. Yes,

3. MNo.

4. Explanatory Note to Annual Review,
5. Yes.

6. Frascati is adequate.

7. Table 1-2 is compiled by DTI. Example of 7(C) is ‘Development of “Welsh dimension™ to “*National
Educational Resources Information Services” (NERIS) computer database’.
We have no experimental research.

8. None that can be identified.

9. We are a comparatively small spending Department as [ar as R&D is concerned and our spending is
classified in the Annual Review by primary purpose. We find this is a very practical classification in terms of
dealing with enquiries but we would be content to fall in with other departments.

10. Mo specific queries or complaints have been addressed to us about this alleged discrepancy. We are not
therefore in a position to answer this question.

11. We do not agree that just measuring numbers of personnel would be a good indicator of effort. This
concept is naive in the extreme. For example, in relation to R&D funding in the NHS, the level of funding is
often directed at assisting personnel to undertake research and is quite low but their salaries are paid from
other sources. Such an indicator would give a very misleading assessment of the value of the funding.

Letter from Professor Keith Hartley, University of York

Definitions of R&D
Thank you for your letter of 31st January, inviting comments on the Committee’s enquiry into definitions
of R&D spending.

A study of definitions could be valuable if it assembles a data set, makes recommendations about regular
statistical reporting and provides a comprehensive survey and critique of the limitations of definitions and
their uses.

I have a number of comments on the enquiry and the draft letter and questions to witnesses;

1. Aims af the Enguiry. These need to be clearly specified and understood. The enquiry assumes that
innovation depends on R&D-—but the role of other factors cannot be ignored (e.g. size of firms,
market structure, profitability of the firm and of its R&D, etc). :

2. Inputs v. outputs. The focus is on R&D which is an input rather than the resulting output in the form
of marketable ideas. Why not ask about the successes of R&D expenditure (including diffusion)?

3. Definition of R&D inputs. Distinguish between:
{a) Manpower and equipment in R&D

(b) Quality of manpower and equipment—e.g. how experienced are scientists, engineers, etc. who
are used in R&D?

4. Role and use of human capital
{a) Consider the possibilities for substitution: firms might use different ratios of scientists to support
staff, depending on relative input prices (i.e. using cheaper inputs to replace expensive inputs).
ask firms about their use of support stafl. Also, this need to be recognised in international
COMpAnsions.
(k) QSEs in different nations might have different lengths of training: hence different skill inputs into

{c) QSEs also acquire knowledge through experience of working on problems—e.g. ask firms how
experienced are their OSEs (e.g. years since qualification) and where such experience was
acquired (which other industries—e.g. defence)?

{d) Consider also the employment of QSEs as managers outside the R&D process—e.g. ask firms
how many of their staff are QSEs and how many work on R&D activities.
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5. Collaboration It might be interesting to ask firms involved in collaborative defence projects (e.g. Tornado,
EFA) whether their answers differ between national and international projects.

6 Specific points on guestionnaire

{a) Clarify the meaning of “*other activities” in {a). Do you simply mean all non-R&D expenditure,
or do you want a further classification?

(b) To help respondents, the links between sections (a-b) and (i-iv) need clanfying.

(c) For whom is the questionnaire designed? Some questions seem to be aimed at firms, others at
academics, analysts and policy-makers e.g. why would a textile firm be interested in defence
RE&D?

(d) For defence R&D, distinguish between private and publicly-financed defence R&D. In selecting
your sample, include some firms involved in both defence and civil markets (e.g. GEC).

{e) Questionnaire is too vague and needs to be more specific.

7. A Proposal. Why not ask firms to provide actual data on R&D, for, say, 1987-1988, using their definitions
and then Frascati—in each case, the basis of the calculations would need to be shown. Similarly, ask for total
employment of QSEs, distinguished between sub-groups (e.g. engineers) and total numbers. Such data would
need to be related 1o firm aggregates of sales and employment.

Please do not hesitate to let me know if you need clarification on some of these points.
20 February 1989 Keith Hartley

Letter from the Organisation for Economic Co-operation and Development

The  Secretary-General has asked me to thank you for wyour letter of
Jist January 1989 concerning the Sub-Committee which the House of Lords Select Committee on Science
and Technology has set up to enquire into the definitions of R&D, and which is expected to contribute to the
forthcoming revision of the standard OECD guidelines on this topic “The Frascati Manual 1980".

I enclose initial comments (Annexes | and 2) on your draft letter to witnesses which have been prepared by
the Scientific, Technological and Industrial Indicators Division of the Directorate for Science, Technology
and Industry which has managed successive revisions of the Frascati Manual since its first version in the
1960s.

I understand that members of your group will be visiting the STIID of the OECD early in March to discuss
this matter further.

22 Febryary 1989 ’ T. J. Alexander,
Head of Secretary General's
Private Office

ANNEX 1
STnn COMMENTS

Whilst appreciating that invitations to witnesses should be as simple and as short as possible, we feel that
some points might be made more explicitly, especially regarding the Frascati Manual.

{i) R&D is only one of a family of scientific and technological activities which contribute directly or
indirectly to “industrial and national investment in innovation™. Some witnesses may criticise the
definition of R&D because they are more interested in these other activities. OECD is developing
guidelines for the Techmological Balance of Payments, for various aspects of information
technology and for overall innovation survevs.

(i) Establishing a definition of R&D is only the first step towards obtaining satisfactory data. In order
to use the definition, it is necessary to develop guidelines and conventions for specific sectors,
industries, etc. much of the Frascati Manual s taken up with such additional guidelines,
conventions and examples. For example, a special addendum will shortly be published dealing with
the measurement of R&D in the Higher Education sector. The bare quotation of the definition in
the draft letter to witnesses, thus, oversimplifies the matter.

(iii) The distinction between basic research, applied research and experimental development is only one
of the lunctional subcategorisations of R&D in the Manual. It is central to the system of R&D
statistics in the United States and is currently of great interest in the United Kingdom. It is however
not taken 5o seriously in many other QECD countries.

(iv) We note that only “R&D spending™ is covered. The Frascati Manual covers both R&D expenditures
and personnel. The inclusion of the latter in the exercise might add to its utility.

(v) We note with interest the attention paid to military and civil R&D. A special effort will be made in
the revised manual to provide better guidelines for measuring military R&D, and any help in this
area would be appreciated.
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ANNEX 2

Exsting DeEFmvimon oF ReD
(SUGGESTED REDRAFT)

I. The Frascati Manual: The source of Existing Definitions

The definitions, conventions and classifications of R&D used in the UK official surveys are largely based
on “The Measurement of Scientific and Technical Activities, Proposed Standard Practice for Surveys of
Research and Experimental Development Frascatil Manual 1980, OECD Paris 1981. This Manual is
essentially the work of the Group of National Experts on Science and Technology Indicators (NESTI) drawn
from the 25 OECD Member countnes. The basic defimtions in the Manual are also used in a number of non-
OECD countries and by UNESCO. In addition to these basic definitions, the Manual also includes additional
guidelines and conventions as to how R&D should be measured in different sectors and fields. For example,
an addendum to the Manual dealing with measuring R&D in the Higher Education sector will be published
shortly.

R&D is only one of a wide range of scientific and technological activies. OECD is currently working with
experts from Member countries to provide similar manuals for the Technological Balance of Payments,
Information Technology Statistics, Innovation Surveys, etc.

2. The Fraseati Definition of R&D
In the Frascati Manual, research and experimental development (R&D) is defined as:

“‘creative work undertaken on a systematic basis in order to increase the stock of knowledge, including
knowledge of man, culture and society and the use of this stock of knowledge to devise new
applications™.

A number of criteria are given for distinguishing R&D from other activities. The most popular ones, which
are often quoted in the instructions in national R&D surveys, are as follows:

“the basic criterion for distinguishing R&D from related activites is the presence in R&D of an
appreciable element of novelty™ and, at the borderline between R&D and industrial activities™.

“If the primary objective is to make further technical improvements on the product or process, then the
work comes within the definition of R&D. If, on the other hand, the product, process or approach
is substantially set and the primary objective is to develop markets, to do pre-production planning
or to get a production or control system working smoothly, then the work is no longer R&D.”

3. R&D by Type of Activity

The Frascati Manual divides R&D into three general categories:
1. Basic Research
2. Applied Research
3. Experimental Development

Basic Research is defined as “experimental or theoretical work undertaken primarily to acquire new
knowledge of the underlying foundation of phenomena and observable facts, without any particular
application or use in view"".

Applied Research is defined as “original investigation undertaken in order to acquire new knowledge but is
directed primarily towards a specific practical aim or objective™.

Experimental Development is defined as “systematic work, drawing on existing knowledge gained from
research or practical experience that is directed to produce new materials, products or devices, to installing
new processes, systems and services, or to improve those already produced or installed™.

A number of examples of the application of these definitions in various fields of science and technology are
given in the Manual.

Letter from Dr P. Stoneman, University of Warwick

RE: Dermvimions of ReD

Thank you for your letter of 31/1/89 asking for comments relating to the work of Sub Committee I1. There
are some general points that I would like to make, even though they might not relate directly to your question.

1. There is a general impression that current R&D statistics under-represent the technological efforts of
small and medium sized enterprises. For example SPRU data suggests that small firms account for a much
larger proportion of innovations than R&D. As it is unlikely that small firms are more efficient in their R&D
processes, this implies that R&D in small firms is understated. Perhaps their R&D is not formal-and thus not
classified as such by the firms.












