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SUMMARY

The aim of this paper is to review the data on services R&D collected by Member countries and
reported to OECD 1o see whether they already reveal any interesting facts about the level and type of R&D
concemed and also to identify the main problems of comparisons between countries and over time. Tt does
not pretend 1o be ¢xhaustive and is merely intended to report on work in progress.

The degree to which national R&D surveys cover the service industries varies considerably,
Some countries have made considerable efforts to extend this coverage recently following both national
policy needs and the inoduction of the revised OECD questionnaire, notably conceming the computer
services industry/software R&D. The coverage and classification of special R&D institutes continues to
vury between countries. The coverage and quality of the data is clearly improving but considerable further
progress would be needed before the data services R&D could be used for integrated economic studies,

Despite these variations in coverage, the data already reveal something about the R&D efforts of
the three "3&T intensive” service industries: communications; computer services and R&D services. As
yel, there is litile evidence ahout R&D in the “non-S&T based™ services.

Following a discussion of these issues at the meeting of the Group of National Experts on
Science and Technolegy Indicators in April 1995, a more systematic review of services R&D coverage is
under way as parn of the OECD R&D survey for reporting year 1993.
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1. Introduction

OECD work on S&T statistics is undertaken by the Group of National Experts on Science and
Technology Indicators (NESTI) together with the staff of the Economic Analysis and Statistics Division
(EASD) of the Directorate for Science, Technology and Industry (DSTD).

The NESTI Group is a subsidiary body of the OECD Commitee for Scientific and
Technological Policy (CSTP) and represents both users and producers of S&T indicators with two-thirds
of its principal delegates coming from ministries of science and technology or associated bodies, such as
research councils, and one-third from central statistical offices or similar producer agencies. Its annual
mectings attract about seventy experts. All OECD countries are usually represented as well as Korea,
which has recently hecome a full member of the parent committee. Observers attend from the Czech
Republic, Hungary, Poland, Russia, the Slovak Republic and also from UNESCO. Users and producers
from the European Commission are members of NESTT and there is growing co-operation between the
organisations both on substance and organisation.

The work covers methodology in the "Frascati family” of Manuals on the measurement of
scientific and technological activities as shown in Box I, data coliection from intemational sources and
fromt OECD surveys (notably of R&D and of the lechnology balance payments) and policy and economic
aralysis as for example in the recent “Industry and Technology: Scorcboard of indicators” (QECD:
1995). The EASD is also responsible for the collection and analysis of industrial statistics and particular
stress is placed on joint studies of technological and industrial data. .

Box 1. OECD Manuals on the Measurement of Scientific and Technological Activities

Work is in progress on measuring S&T in the services industrics under all three headings,
methodelogy, data collecrion and analysis and covering three levels of activity, the production of
knowledge i.e. R&D, the diffusion of technology embodied in intermediate and capital goods, and the
application of S&T in the introduction of new products and processes, i.e. innovaron.

Although the work on embodied technology will not be discussed at this meeting, participants
may be interested ta know about its main characteristics. It is based on input autput tables for ten OECD




countries (United States, Japan, Germany, France, the United Kingdom, Italy, Canada, Australia, Denmark
and the Netherlands). Technology is assumed to flow from one industry to another when the industry
where R&D originates sells products embodying R&D to other industries to be used as inputs into their
production processes. The technology embodied in the output of a certain industry is the sum of its own
Ré&D expenditures and those embodied in its purchases from other industries in the form of*

» purchases of domestic intermediate products;
* purchases of domestic investment inputs;
¢ purchases of imported intermediate products;
¢ purchases of imported investment inputs.

The relative importance of acquired to performed technology differs among countries largely
because of differences in inter-industry flows of commodities, the strength of their R&D effort, and their
dependence an intemnational trade,

At a more disaggregated level, the largest performers of R&D are industries such as
communications equipment and semiconductors. aerospace, computers and pharmaceuticals., while
industries making the greatest use of equipment-embodied technology are mainly in the services sector
broadly defined. Social and personal services, an industry category covering, among others, equipment
purchases by the education or health industry, appears in the top five technology user industres in eight
out of ten countries. The transport industry, real estate and business scrvices, and wholesale and retail
trade are important users of technology. The construction industry alse appears as an important embodied
technology acquirer in eight out of ten lists.

Details of the mode] the methodology and detailed result will be published shortly (QECD;
forthcoming).

The second area of work on services concermns the methodology of measuring innovation
aclivities.

The Oslo Manual for Collecting and Interpretating Technological Innavation Data, first issued
in 1992 and the associated draft questionnaire have recently been tested in a round of surveys, notably the
C1S surveys organised by DGXIII and Eurostat. Following the decision at the last session of the last
session of the Group of National Experts on Science and Technology Indicators to revise the Oslo Manual
as a joint OECD/Eurostat exercise, a number of drafting teams were set up to prepare and propose
amendments on a number of topics. One of these was the extension of the manual ¢ cover innovation in

the services. This project is led by Australia and Canada and is the subject of other papers for this
Voorburg meeting,

The third area and the one covered by the present note is a review of the coverage and
comparability of the R&D data for the services industries collected via the regular OECD survey,

An earlier version of the present note, was prepared for the 1995 session of the Group of
National Experts on Science and Technology Experts who discussed it and decided 1o supply the
Sccretariat with further information together with their next full retum to the QECD survey. Despite the
fact that this additional information is only beginning to come in, it is hoped that members of the
Yoorburg Group will find some interest in this report on work in progress.




2, OECD R&D surveys and data-bases

OECD has been holding surveys of resources devoted to R&D in Member countries for getting
on for thirty years, (the first survey was held in respect of 1963). The questionnaires for these surveys are
based on the latest version of the Frascati Manual available at the time concemed, All the surveys have
included tables on R&D expenditure and personnel in the business enterprise sector broken down by
industry. :

The original industrial classification was intended to identify those industries which were
particularly heavy performers of R&D and was based on one first established by the National Science
Foundation in the United States round about 1960. Since there was little thought of comparing R&D and
regular industrial statistics compatibility with the standard UN classifications was not given much priority.
Categories were identified as needed for S&T analysis and were subsequently described in terms of ISIC,
sometimes with difficulty as the UN classification did not always identify R&D intensive industries.
However, during the preparation of the latest version of the Frascati Manual it was decided to adopt a
classifieation actually based on ISIC Rev3/ACE Rev.l. A version of this classification is shown as annex
1.

Until recently, the data for the OECD survey for R&D in the business enterprise sector broken
down by industry (ISIC Rev.2) were stocked in a data-base named BERD and were published, as reported
by the countries, in “Basic Science and Technology Statistics™ However, mostly due to problems of
confidentiality, the detail reported declined over time and it became increasingly difficult to use the data
for analysis. In consequence a new data hase was established called ANBERD. It is an estimated database
constructed with the objective of creating 2 consistent data set, that overcomes the problems of
intemnational comparability and time discontinuity associated with the official business enterprise R&D
dala provided to the CECD by the Member countries. ANBERD contains R&D expenditure for the period
1973 1o 1992 by industry (ISIC Rev.2), for 12 OECD countrics: Australia, Canada, Denmark, Finland,
France, Germany, Italy, Japan, thc Netherlands, Sweden, the United Kingdom and the United States
(OECD: 1995). It covers manufacturing only.

Following a decision by NESTI to introduce all the changes in the fifth edition of the Frascati
Manual in the OECD R&D questicnnaire for reference year 1991, the new classification was applied in the
tables on R&D in the business enterprise sector. A new data-base, entitled DIRDE, was established to
stock the retumns using ISIC Rev3/NACE Rev.l. In consequence there are now two segments of the
EASD database dealing with industrial R&D as reperted by countries, BERD based on ISIC Rev 2 which
is no longer updated and DIRDE based on ISIC Rev 3 which is now updated. The old data {from 1981
onwards) were carried forward from BERD to DIRDE using a very rough key and countries were invited
lo provide retrospective revisions.

i Serviees R&D in OECD data-bases

The new questionnaire differs significantly from the old one regarding the services. In the old
version “utilities” and “construction” were included in the services subtotal whereas they are excluded in
the new one. More detail on the service industries is now requested. A further problem is that the two
classifications cannot be matched preciscly. The old category “commercial and engineering services”™ did
not cotrespond to an ISIC 2 category but had been specially established to identify “S&T intensive”
service units notably those specialising in R&D. In the new classification most but not all of this category
belongs in “R&D™ and the rest probably in “other business activities”,




Qld Classification New classification

(ISIC Rev 2) (ISIC Rev 3 NACE Rev 1}(See Annex 1)
Transport and storage Transport and Storage
Communications Cemmunications
Post
Telecommunications
Real estate, renting and business activities”’
Computer and related
Software consult.
Other computer serve.
Commercial & Engineering R&D
Other business activities.
Other services . Financial intermediation
Wholesale and retail

Hotels and restaurants
Community and personal services
(1) referred to hereafter as business services

Countries responded very differently to the change in classification and the request for
backdating; from supplying a full revised set of data as in Canada to making no changes at all as in Japan
and Germany. The usual response was to revise existing data by breaking out the “R&D"” share from
“commercial and engineering services™ and by separating out “computer services” R&D where this was
already included in the survey, often leaving a significant share of services R&D undistributed between the
new categories. '

The preparation of ANBERD has given the Secretariat detailed knowledge of the coverage and
classilication of national manufacturing R&D data. For services industries OECD only currently stocks
the dala as reported by countries with relatively little information on sources and methods, The material
on national classifications and updates in the services has not yet been compiled in convenient form other
than in the ANBERD country notes which are still based on ISIC Rev 2 so the following comments are
hased on incomplete qualitative information, They are based on examination of the data in the DIRDE
segment plus data from draft national publications from the United States, and Denmark which have not
yet been added to DIRDE. No data is yet available for Mexico. (From hereon the term BERD refers to
total R&D expenditure in the business enterprise sector and not to the database segment).

4. International comparisons

Differences in the amount of services R&D reported by countries may be caused by real
differences in the quantity of R&D performed, in how far it is covered by national R&D surveys and, if
included, in the industry in which it is classified.

Half the OECD countries report little R&D outside manufacturing. R&D in the services is less
than 10 per cent of BERD and under 0.1 per cent of GDP (Table 1) and other non-manufacturing R&D
(agriculture, mining, construction, utilities) rcpresents under 5 per cent of BERD (Table 2). These




countries are; Japan; Germany; France; Italy; Netherlands; Belgium; Sweden; Austria; Ireland and
Turkey (probably plus Switzerland).

In 12 other OECD countries 10 per cent or more of BERD is camried out in the services. They
are, in descending order: Norway; New Zealand; Australia, Greece; Denmark; Portugal; Canada and
the United States (all about or above one quarter or more of BERD) plus Iceland, Spain, the United
Kingdom and Finland. Most of them are also amongst the highest relative spenders on other
non-manufacturing R&D though the sums involved are much lower than for services. However, Portugal,
Denmark and possibly the United States (where it is not possible to distinguish agriculture, mining or
construction from the services) are amongst the lowest spenders on other non-manufacturing,

In most of these 12 countries services R&D corresponds to more than 0.2 per cent of GDP rising
1o over (.4 per cent in Denmark, the United States and Norway. However in Spain, Iceland, Portugal
Greece and also New Zealand services R&D, though a significant share of BERD still come to less than
0.1 per cent of GDP (Table 1).

For explanatory purpases it is useful divide services R&D into groups according to their
expected S&T intensity:

— commercial R&D firms and institutes (long standing, S&T intensive);

— computer services (new, S&T inlensive);

— communications {changing, S&T intensive)

— transport and storage (changing to higher S&T intensity);

— other design and engineering services (long standing, S&T inlensive);

— the rest (not expected to be S&T intensive),

Unfertunately it is not possible to distinguish between the last two in the data currently collected
hy OECD.

Table 3 reviews the data currently available from the DIRDE data-base. It shows that a low
percentage of BERD devoted to services R&D is associated with a very Tow degree of detail about the
services concemed and probably a low degree of coverage. For example the Japanese survey does not
cover any business services at all.

Another example of differences in coverage which may affect the amount of services R&D
reported is the degree to which respondents to industrial R&D surveys are requested 10 include R&ED in
the sacial sciences and humanities. In some countries such a3 Canada and the Netherands the SUTVCYS
only cover national sciences and engineering. In others, such as France, no distinction is made. In others

again such a8 Spain industrial firns are requested to provide a breakdown of their R&D by main field of
scicnce including the social sciences,

Table 4 and graph 1 give further details for the countries which are high services R&D spenders.
The data for Denmark and the United States have been updated from the latest sources and addirional data




for New Zealand were taken from a national publication, In graph 1 transport and storage has been
inctuded in ““other”,

In Norway, Iceland and Portugal the services share of BERD is pushed above the average by the
R&D indusiry. According to the Frascati Manual this category should only cover commercial R&D firms
or research institutes controlled and mainly financed by industry and which are generalists rather than
being funded/used by a specific industry. In the latter case, for example a co-operative research institute
they should, contrary to ISIC general practice, be classified with the industry concemed. Research
institutes serving enterprises which are mainly government funded and controlled should be included the
govemment sector. The borderline is not easy to identify and Norway includes a number of such
“semi-public™ institutes in the Business enterprise sector and the Nordic countries have traditionally
preferred to assign all R&D firms/institutes to the R&D service category rather than to distribute them to
the industry concemed and this still seemed to apply in 1991 in Norway and Iceland. In Germmany, by
comparison, under 10 per cent of the R&D by institutes is counted in the services and the French have,
since 1992, completely redistributed as R&D by commercial R&D firms. The R&D service industry also
represent  5-10 per cent of BERD in Canada (possibly wider coverage) the United Kingdom and
(probably) the United States amongst the high services spenders and Italy and possibly Belgium among
the low spenders. In the remaining low services R&D spenders the percentage was generally very small
dropping to zero in Japan where, as mentioned above, business services are not surveyed,

In Greece nearly one quarter of BERD is performed in the computer services industry as is about
1O per cent in New Zealand. In the other countries for which data is available the average is about 5 per
cent which is roughly the same as for the computer hardware industry. In Italy and Spain, however, only
2 per cent of BERD is carried out in the computer services industries.

In 1994 the Secretariat undertook a mini-survey of the treatment of software R&D in countries
responses o OECD for the BERD (ISIC Rev2), ANBERD (ISIC Rev2) and DIRDE (ISIC Rev3) data
bases. In theory in DIRDE software R&D by fims principally engaged in computer services should be
included in the latter whereas software R&D by firms in other industries should be included in the industry
concemned, For countries which report by product field, R&D on software which is praduced for sale
should included in computer services whereas the development of new software for other products or
processes should be included with the Latter. Twelve countries replied of which four major services R&D
spenders (Australia, New Zealand, Norway and the United Kingdom) and eight low spenders (Belgium,
France, Genmany, Ireland, Japan, Netherlands, Switzedand and Turkey.) Their answers are summarised in
Annex 2. Three of the latter, Japan, the Netherlands and Turkey reported that their survey did not include
iny firs for which software was their primary product and Ereland included such companies in the
electronics industry. The other low services spenders who replied did include such firms in the services.

The communications industries are particularly important R&D performers in Portugal (11 per
cent), The average appears 1o be about 2-5 per cent of BERD. Only Australia {from 1992) and Norway
have, as yet , reported the distinction between post and telecommunications and some countries still group
communications with transport and storage.

In Australia Denmark' and New Zealand about 20 per cent of BERD is camied out in other
services industries as is 5-10 per cent in Canada Norway and Spain. The other countries supplying a full
set of data report little R&D expenditure in the remaining categories (Table 3).

Denmark and New Zealand are the highest spenders on other business services partly because
this class includes special categories of instimtions (Technical institutes 8.7 per cent of BERD in




Denmark, Producer Boards 3.1 per cent of BERD in New Zealand) and also because they included R&D
spending by design and engineering services (MRST: 1993). Australia, Norway and Spain also report §
per cent or more of BERD as coming from other business services.

Australia, New Zealand Denmark and Canada aftribute 4 per cent or more of BERD to the
wholesale and retail trades.

5. Government financed R&D in the services

Data is available for only half of all Member countries including seven major services spenders
(Australia, Canada, Denmark, Finland Norway, Spain and the United States) and five minor spenders
(Austria, Germany, Italy, Japan, Sweden and Turkey). In several cases the sources of funds data does not
add to the total figures owing to retrospective revision in the latier so any observations must be very
tentative (Tahle 5).

In the United States (and in Sweden) (graph 2) the share of services (i.e. all non-manufacturing)
R&D financed by govemment is lower than that for manufacturing probably mainly due o heavy defence
and space spending in the aeronauticat and electronics industries. In Japan the services receive no R&D
funds from government. In all the athers for which data are available governments fund a higher share of
services R&D than manufacturing, rising to over 40 per cent in Austria and Germiany and exceeding 20 per
cent in Italy, Sweden, Norway and Spain.

Judging from the data from ten countries, (Table 6) these funds appear to go largely to business
services and more especially to R&D services (and/or institules), The funding pattemn for computer
services R&D varieg considerably between the six countries for which data are available, ranging from a
high of 44 per cent of inramural R&D in the United States to only 1 per cent in Australia, Similar

variations occur for communications R&D. Except in Australia a very low share of govemment funds for

services R&D go to the remaining “non-S&T intensive” industries,

6. Trends over time

There are a number of reasons to expect that the share of BERD carried cut in the services would
be growing to reflect their increased role in total producton and employment. First the existing {low-tech)
service industries may be actually carrying out more R&D. This may be formally organised R&D as
described in the early Frascati Manuals or more informal R&D as identified by Kleinknecht (Kleinknecht
1987, Kleinknecht and Reijnen 1991) and as discussed at length during the preparation of the most recent
version of the Frascati Manual (OECD:; 1994). The second reason is the rise in software R&D and the
grouping of units for which software provision is their main activity in the computer services industry.
(Historically it was often included with the computer hardware industry). A third possible reason is that
manufacturing firme are doing less intramural R&D (including software R&D) and are putting it out to
professional R&D (and software development) firms which already existed or which they have created by
hiving off their cwn R&D establishments. The fourth is that following changes in the status of some

public service agencies, R&D institutes are being transferred to the business sector, as happened in France
in their 1992 survey,

However, the main difference over time in the services R&D data currently available peobably

remains the coverage of R&D surveys. For example it is noticeable that in all the low services R&D
spenders there was little or no growth over the 1980"s in the share of BERD carried out in the services and
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the percentage actually fell in Austria, Belgium, (where there are other coverage problems) Ireland and
Japan, suggesting that their survey coverage may not have been extended to cover the new phenomena
However, in Ireland the percentage of GDP devoted to services R&D doubled, whereas the figure was
stable or falling in the other three.

A number of countries, notably, Denmark, Australia and perhaps also Canada and Fortugal were,
data already amongst the highest services R&D spenders in 1981 according to the second OECD S&T
indicators report (OECD, 1986). Others, notably Norway revised their data retrospectively during the
19380's. However, the main changes are relatively recent and reflect, perhaps, a changed attitude towards
industrial R&D surveys.

These surveys were originally set up in order to obtain an estimated total for Business Enterprise
R&D plus details for industries of particular interest. Industries and firms known to have significant R&D
{almost exclusively in manufacturing) were included in full whereas industries with little R&D were only
sampled. Given the pressure to reduce the survey burden on industries the sample base was kept small in
many countrics except for rebasing years (every four years for example in the Nethedands or the United
Kingdom and even longer in the United States). Historically the core R&D fimns in derospace,
clectronics, chemicals etc. were responsible for up to 80 per cent of total BERD in major OECD countries.
Qccasionally the picture was disturbed by data coming from other sources, notably information about
firms receiving R&D aid (grants or tax relief) from the government as in France and Gemmany or from
special studies (e.g. Kleinknecht op.cit.). This added a large number of firms {mostly SME’s) but did not
usually increase total BERD substantially and hence did not lead to immediate extension of official R&D
surveys,

During the 1980's spending on industrial R&D as reported by regular surveys seemed to meet
policy priorities as it grew steadily and the percentage financed by government fell, hence there was little
pressure o change the surveys. At the beginning of the 1990’s the situation changed. The woark of the
Voorburg Group and the revision of the Frascati Manual highlighted software R&D and computer
services. The first round of innovation surveys based on the new “Oslo Manual” (OECD; 1992) brought
to light even more SME's with some sort of R&D activities which were not included in the regular survey
(See for cxample, Lhuillery and Templg; 1994) and the revised Frascati Manual (OECDy; 1994) also deals
with this issue (see Annex 3), The new OECD Questionnaire also encouraged interest in reviewing survey
cover. This pressure was strengthened by the downtum in R&D spending reported by the “old core”
manufacturing firms in the 1991 surveys,

A number of Member countries, for example the United States and the United Kingdom rebased
their surveys in 1992/93 and have reported retrospective revisions which attenuate the major declines
originally reported for 1991/92, In the United States the coverage of the services was clearly extended
with the share of non-manufacturing in BERD reported for 1991 rising from 8 per cent to 24 per cent
(Woife; 1994). In the United Kingdom where firmns report by main product field, the list of products was
extended to include computer services and commercial R&D leading some companies to reclassify R&D

which they had previously included in manufacturing, leading to a rise for the services percentage from 11
per cent to 16 per cent.

7. Discussion by natienal experts

At the meeting of the Group of NESTI in April 1995 participants were invited to outline their
Own experience conceming:
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— The general treatment of the services in their national industrial R&D survey.

~ The possible influence on the amount of services R&D reported of the inclusion or exclusion of
R&D in the social sciences and humanities.

— The questions of “informal” R&D in the services especially in SME’s and the effect of the
recommendation in the revised Frascati Manual (OECD; 1994) (See annex 3). of a minimusm of one
full-time equivalent worked on R&D per year for inclusion in “significant” R&D

~ Any evidence of increased use of R&D service firms by manufacturing companies at the expense of
their own intramural R&D.,

The discussion confimned that the coverage of services was inadequate in the R&D surveys of a
significant number of countries and that there were also classification problems, notably conceming units
whose main economic activity is R&D. The possibility of double counting in the case of consultancy was
raised. The need [0 reexamine the interest of including R&D in the social sciences and humanities in
industrial R&D survey was stressed. In brief it was clear that despite the evident demand for services
R&D data for use in analysis, further progress would be required before the ANBERD data-base could be
extended to cover the services. As a first step delegates agreed to supply details on the treatment of the
services in their national R&D surveys together with their full responses 'to the OECD survey for 1993
which would be submitted during 1995. A copy of the resulting “mini questionnaire™ is given as Annex 4.

To date only one reply has been received -- from japan. It confirms that in the Japanese
industrizl R&D survey, the services currently only cdver (transport and) storage and telecommunications
(broadcasting) but reports that improvements are planned including a pilot survey of the software industry
and the possible inclusion of R&D in the social sciences and humanities,

' The OECD R&D questionnaire is in two parts: a short form which can be returned twice yearly with summary
data for inclusion in the biannual “Main Science and Technology Indicators™ publication and the long form which
is returned for each full national R&D survey undertaken annually or every two (usvaily odd) years.
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Graph 1. Services R&D as a % of BERD,1991
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Table [, R&D in the Services

% of BERD % of GDP

1981 1991 1981 1991
AUSTRALIA 17.1 338 0.043 0.203
AUSTRIA (35} 6.1 4.0 0.040 0032
BELGIUM : 1.6 58 0.118 0.062
CANADA 9.2 26.8 0.055 0218
DENMARK 18.3 285 0.102 0.284
FINLAND 39 123 0.023 0.151
FRANCE 24 4.2 0.028 0.053
GERMANY ' 1.5 2.4 0.025 0.043
GREECE 5.7 0.0 0.003 0.(136
ICELAND 0.0 18.3 0.006 0.0d46
IRELAND KX 34 0.011 0.021
ITALY 7.1 9.0 0.035 0.06%
JAPAN 3.1 2.1 0.044 0.046
NETHERLANDS 50 6.7 1.059 0.0n8
NEW ZEALAND - 352 . 0.008
NORWAY IR8 41.8 0.251 0419
PORTUGAL (82,90) “.7 2 0011 0044
SPAIN 7.9 64 D.015 0.080
SWEDEN 5.6 37 D.082 - DOT2
SWITZERLAND 1.9 - 0.030
TURKEY - 45 " 0,005
UNITED KINGDOM 13 16.5 0.019 0.234
UNITED STATES (82,92) 4.2 24.8 0.078 0.505

1 Coverage varies between countrics
2 Some growth may be due to wider survey coverage or the ansfer of units from ather sectars

Soupce:  OECD/DIRDE data base July 1995 plus additional national sources
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Table 2, BERD by main industry group 1991

Agric Mining Manuf Util Const Services  TOTAL
AUSTRALIA 6.4 57.2 2.3 0.2 318 100.0
AUSTRIA 89 02 04 94.1 0.6 0.7 4.0 1000
BELGIUM 0.5 0.2 93.1 0.1 0.4 5.8 1000
CANADA 0.6 23 65.7 4.3 0.2 26.8 100.0
DENMARK 1092 0.6 £5.9 0.4 D.5 32.5 100.0
FINLAND 0.0 0.3 831 2.9 0.3 128 1000
FRANCE 0.9 0.1 92.1 19 0.8 42 1000
GERMANY 0.2 0.6 95.4 0.5 0.3 24 100.0
GREECE 0.3 5.9 61.4 22 0.3 300 100.0
ICELAND 5.9 a1 65.5 4.3 59 18.3 100.0
IRELAND 1.2 10 94.4 0.0 0.1 3.4 100.0
ITALY 0.0 0.0 7.6 3.4 0.0 9.0 100 41
JAPAN 0.1 04 944 n.g 2.1 2.1 100.0
NETHERLANDS 2.5 0.0 89.9 0.3 0.6 6.7 1000
NEW ZEALAND up 1.8 2.1 59.7 1.2 1.6 337 1000
NORWAY 0.4 9.7 475 0.1 05 418 100.0
PORTUGAL 90 0.0 08 FOR 1.1 0.1 27.2 1000
SPAIN 09 1.2 78.4 2.5 0.6 164 1000
SWEDEN 0.9 0.4 929 17 0.4 3.7 100 0
SWITZERLAND
TURKEY 2.0 0.0 90.6 2.8 0.0 45 1000
UNITED KINGDOM 0.9 1.6 78.4 2.4 0.2 165 100 0
UNITED STATES 1 757 02 24.1 100.0

r=revized.

Soarce:  OECD/DIRDE data base July 1995 plus additianal national saurces
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Table 3: Services as a percentage of BERD 1991

Trans & St Comms R&D Comp Other TOTAL
Services

NORWAY (9) - 04 23 25.0 34 8.6 4.8
NZ 14 7.5 263 52
AUSTRALIA 0.8 4.0 18 7.5 18,7 KX}
GREECE 0.6 41 215 34 36.0
DENMARK - 29 4.1 14 285
PORTUGAL 1950 0.7 11.0 1449 0.6 272
CANADA c.4 28 B8 43 105 26.8
ICELAND 03 0.0 17.5 0.0 183
UNITED KINGDOM 0.1 30 78 52 0.4 165
SPAIN 0o 24 54 15 7.0 16.4
FINLAND . 1.8 27 8.3 128
ITALY 0.0 1.4 is 1.8 0.2 2.0
UNTTED STATES unrev L2 4.1 27 8.0
NETHERLANDS a) a) 5.7 6.7
BRELGIUM 0.0 58 58
TURKEY 1.9 2.8 0.0 4.5
FRANCE 0.3 a) 4.0 4.2
AUSTRIA 1989 39 0.1 4.0
SWEDEN " . 3.7 37
IRELAND 0.2 LD 09 d} 1.3 34
GERMANY 04 b) 1.2(6) 24
JAPAN 02 1.9 &) c) e} B
SWITZERLAND 0.0

a)
b)
<)
d}
e)
¥
£)

Source:

included in other services

included in transpart and storage

included in communications

included in manufactaring

not surveyed

1980

In 1993, R+D=0 and total services = 21.1%

OECD/DIRDE data-base July 1995
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Table 4, Structure of Services R&D (Selected Countries) 1991

Morway Australin  NZ  Donumark  Greece  Pomogal  Canada US Iecland UK  Spain  Finland  Tualy
90 92
SERVICE SECTOR 418 338 37 325 30 272 68 241 1g3 16.5 16.4 t2.8 9.0
WHOLESALFE,RET.TRAD., 4 83 12z 53 02 - 38 - 0.0 00 -
MOT. VEH. REPAIL
HOTELS& RESTATRANTS - - - - - - - 00 " -
TRANSPORT & STORAGE 24 0.8 - 0.7 0.4 6.1 .3 al 0.0 - 00
COMMUNICATIONS 213 40 0z 3.3 0.6 11.8 28 46 0.0 30 24 1.3 1.4
- PUST a0 M - - - - - - - -
- TELECOMMUNICATIONS 23 - - 06 - - - - - -
FINAMC, INTERMEDIATION 1.1 4.1 - .5 - 44 - u.; “ -
REAL ESTATE. RENTING & 375 136 246 118 6.4 - 153 129 1.5 132 1315 0 T4
BTSN ACTIV.
- COMPUTER&RELATED 4 7.5 120 6.7 1.9 - 4.3 4% - 52 L5 - i
- SOFTWARE 1.5 129 - - - - - -
LUONSULTANTY *
- OTHER CUMPLTER SERY, - - 5.1 - - - -
- RESEARUH & 250 28 34 1.8 4.1 4.9 1.3 80 17.5 78 hH | 27 55
DEVELOFMENT
- OTHER BUSIN. ACTIV. NEC 71 52 o4 14.2 iX3 23 - 01 58 -
COMM., S(NT & PLRS. SERV. - . ] 0.8 02 - - 0.5 - 02 ta - 02
ACTIV.
HERD 1o g 1004 1000 1040 1000 100 1000 woes 1000 1000 1000 1000
Saurces: OECT! DIRDE data-basc Jaly 1995 ples additional natiunal spurces.
=
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Table 5. Sources of Runds for R&D in the services 1991 or nearest year available

Ent Gowl Other Abroad TOTAL
AUSTRALIA a) 83.0 30 0.7 11.0 1000
AUSTRIA 296 48R 0.0 21.5 100.0
CANADA a) 64.5 9.9 - - 100.0
DENMARK 6B.5 182 3.1 8.2 100.0
FINLAND 93.7 57 0.1 0.5 100.0
GERMANY a) 61.7 34.5 10 1.6 100.0
ITALY a) 364 35.1 0.0 22 100.0
JAPAN 99.9 0.0 0.0 0.0 100.0
NORWAY 6%.5 26.3 03 40 1000
SPAIN 66.7 248 0.6 1% 100.0
SWEDEN 89.6 94 0.0 0.9 100.0
TURKEY a) 10040 0.0 Lo 100.0
UNITED STATES LN 19.4 0.0 0.0 100.0

a) Detail daes not add to total

Seurce.  OECD DIRDE databaze Tuly 1995 plus additional national sources
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Table 6. Government funded R&D in the Services 1991 o.n.y.a.

a) by indusiry

Business services

R&D Compuler Caher Total Cornrns Other TOTAL

AUSTRALIA 449 8.1 211 20.1 0.0 199 100
AUSTRIA 7.5 24 99.9 0.0 0.1 100
CANADA 5211 18.1 Ly X ] 1.5 16 100
DENMARK 5 89 914 6.7 1.5 100
FINL ANI} 39.9 09 59.2 100
GERMANY 743 25.2 100
[TALY 80.1 i1 148 100
RORWAY 88.5 0.8 1mna 99.6 0.3 al 100
SPALN 535 54 6.4 95 19 11 100G
USaa 24 16.3 00 70.3 222 1.5 100

b} as 9% of intramural R&DD in sach industry

Business services

R&D Computer Other Total Cotmms Orher TOTAL
AUSTRALIA 16.1 1.1 i3 52 0 3¢
ALSTRIA 491 420 49.0 433
CANADA 157 11.2 146 14.3 L3 99
DENMARK i 29 237 L9 122
TINLAND LI N 04 57
CGERMANY 48.3 M3
ITALY 459 L2 51
NORWAY 338 1.k 159 291 03 - 26.3
EPADY 424 l4.6 2 2R.7 32 248
[154 & 14.1 438 235 224 " 194
a) Nearest categonies available

Source: OECD DIRDE daia-base July 1995 plus additional national sources
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ANNEX 1. REVISED INDUSTRIAL CLASSIFICATION USED FOR OECD R&D SURVEYS
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REYISEL INDUSTRIAL CLASSFICATION POR RESOURCES DEVOTED TO R4D IN THE BUSINESS ENTERFRISE SECTOR IM THE 00T 19595 RAD QUESTIONNAIRE
AND CORRESPONDENCE WITH 15IC Rev.3, 51T Rev.2 AND NACE Raw.|
[* Correapond o doms in 1982 1870 Rev.2 Induntry Lin acranged for R&D parparest

Tide WIC Kov.3 Divislop/Group/Class Approximake  cormponl ISIC Rev. 2 Comesponding NACE
Dy Miroap/Clars Dory Aoyl ase

t. AGRICULTURE, HUNTING X FORESTRY'* LR T L 1 LIE2 R 1
1. MINING 14 thro' 14 2 1D thre' 14
a MANUFACTURIN G 15 tre' 37 a L5 thre' 37
4. Foud, Beverages & Toberco 15+16 k1] (L3N ]
5. Food Prodecth & Beversge 15 311 thre’ 313 [
&, Tobween Producs 18 Ji4 143
7. Taxtles, Wiasing Apparel, Fur & Lexlher® 17 thre' 19 iz I thre' 19
A Textien 17 n i
9, Weartg Appare] & Fur . 14 4 1%
10, Leather Products & Footwenr 19 (333 b 324 ™
11.  Wood, Fapar, Frinting, Publishdng 0 thre' 12 F31 3443031 | parl) X thra' 21
12 Wood & Cork (ol Famiture) 20 13 k]
13, Pulp, Papper & Papar Provuct 2l 31 B
14.  Publishing, Printing & Reproduction of Recarded Medm b F2+3832 (part) 1z
15, Coke, Prrrokum, Nuckar Foel, Chwmbcnls & Prodiris, Rubber & Plasthes 13 thre' 15 kLl 27 thra'2S
16, Colke, Refired Petrolenm Producis & Muclear Fucl ] 3574354 h)
17, Chemicals & Chemival Froducts 24 3571+352 1 lexy 244
18, Chrmical Products lews Phamaacqbeala®* 24 less 2423 357w 380 Jeen 3522 P
1. Phartnacewticala® H a5a1 I
2. Rubber & Plastic Producu® 5 A55+356
21.  Nwn-Metallic Minersl Products {" Strnd, Clay & Gla®* )* 1% K13 13
12,  Pasic Melals 27 Ex)
23 Dasic Metals, Permous* mnar m
24, Basic Meuls, Non-Femous* 17242732 212
15, Fabricaied Metal producls (sxespt Machinery & Egquipmeat)® ki 31 X
6. Murchinery Equipment, insiruments & Traneport Equipment 19 thro™ 1% I lestn 321 & 332 (part} 0 thre' 35
T, Machorery, pec® 9 362 hoan 382843529 (pant} ™
28 Office, Accounliog & Cotopr bing Maciznery® k] W25 ill
riH Eicemieal Machinery* a1 323 bess 32 3
3 Blectrogur Equipment (Radio, TV & Combiuhicalions]* 12 3832 (par) iz
3L, Eecronie Comg tuncludes S ] L] I }
3z Televmion, Radic & C Equig 12 been 321 ) Silen 321
33 Modical, Previion & Optical Insrumens, Watchea clocks {imstrume o7 13 s e
34 Mol Vehnlex? i) 3R43 ]
15 Other Transport Equiproen 15 784 {pant+ 32 (payy) 1
P Shipa* ' 51 2841 1351
v AcTospice ™ 453 3RS+ 1829 puri] [
iE Oiher Transport owc* 152+359 384T+ 3844+ IR 1524358
1% Furmiture, Crher Manufaciuring nec kL 12439 iy
411 Farmgmupe 161 331z el
41 Citer Mann ficTaring bec ELLY L] e d
LN Reryeling n LTS 37
43, ELECTRICITY, GAS & WATER SUPFLY [UTILHTES®) 4Gadl a4 4041
dd. CUOMNSTRLETION A% 5 +5
45, SERVICE SECTOR 54 Urn' 99 & Lhro' 9 40 lbra' t9
46, Wholesale, Retall Trade & Moior Yehicle cie. Repuir 54 thro” 52 GL+62+6(pari) 90 theat 82
47.  Hotels & Restavraan 55 43 v hbl
4%,  Transport & Storage o e 63 " 4N thro' €3
4%, Cammunleationa* [ 2] " B4
50 Pon 4] w1
51, Trl¢cotrmmnic alions 642 [ T
32, Finaacial intertnedi (ineluding | ) &5 thre" 67 [ {1 7] &% thro' &7
1. Resl Estate, Ranilog & Business Aclivites 0 e’ 74 B3e432 Yl T
54, Compuier & Reluied Activitics 72 ival T
55, Software Considancy 722 1
56, Dthar Computer Services nee © M kT lesa T2
57, Remarch & Developuent T3 ¥32 )
58 Clther Bud ihedy Aclivile: nec TheT1+74 Fpan) KLYIEST]
59 Comrourlty, Soclal & Personal Sarvhee A etiv, eie.’ 15 thra* 99 9 lexs 132 ke 99
40 GRAND TOTAL B] Lhro' %% k thro' 8 01 thro' 99

o, Activities carred o1 in thewt industries by the B oess Enterprisc scoor ooy, Fignma we e pected o be oeglibicr U heading v inclnded as an side-re moive.




ANNEX 2. THE CLASSIFICATION OF SOFTWARE R&D BY INDUSTRY: RESULTS OF THE
MINESURVEY

Reasans for the exercise

When updating the notes for ANBERD the Secrctariat had difficuity in understanding how
countries had classifted software R&D by industry. The design, production and supply of software,
according to ISIC Rev 3 falls in class 722 “Software consultancy and supply * which is classified as a
service industry in the R&D questionnaire (row S5 of the new tables).

Applying the guidelines in the Frascati Manual 1993 to the institutional classification by industry
expressed in ISIC Rev 3, only enterprises whose main economic activity is the design and sale of software
should be included in services and the software R&D by other enterprises should be included in the
industry concerned. Only in the exceptional case of a very large enterprise with a software division which
sold (or leased) software to outside users should any software R&D by a manufacturing enterprise be
transferred (o services.

The ANBERD data base sometimes uses product field data if the enterprise breakdown is

thought not to be comparable with production or value added series. Here the “use of product” approach is -

apprupriate and, hence, software R&D should be attributed to the product which it is used to produce or
with which it is sold and should only included in services if it is a product in its own right. For instance,
R&D on sofiware performed in the pulp and paper industry to be used with its computer-controlled
equipment is process R&D for the pulp and paper industry. The same software R&D carried out in the
equipment industry and sold together with pulp and paper machinery is product R&D in the machinery
industry. Even in product field terms, only if the software is sold or leased separately shouid it be treated
as service R&D.

As it was not clear whether all countries have followed these guidelines when reporting to the

R&D survey or supplying additional data for ANBERD, the questionnaire shown as table 2.1 was sent to
narional experts.

The replies

1. Twelve couniries replied. The summary of their responses is shown as table 2.2,
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Table 2.1. The Questionnzire

Country

1. Classifying software R &) by industry
See attached text (DSTHEASISTPINESTI(34)12 p. 8) for more information concerning these questions.

a. Firms (or divisions) whose main activity is software R&D. Piease specify in which industries they have heen
attributed, for :

H National R&D sutvey

B OECD R&D I5SIC Rev. 2 tables (1980-1985)

W OECD ANBERID 1S1C Rev.2 tables
(1980-1992}

N OECD R&D ISIC Rev. 3 tables (1637-1992)

b. Software R&D by firms with another principal ecynpmic activity. Have these expendlture been included in the
industry of the principal economic activity? Please check fhe apprapm:.re

_YES NO
B Narienal R&ﬁ survey tables
B OECD R&D ISIC Rev. 2 tables {1980-1989) - i
® (OECD ANBERD ISIC Rev, 2 tables
(1980-1902)
® (OECD R&D ISIC Rev. 3 1ables (1987-1992)
If the answer is NO te any of the above cases please attach further explanations.
¢« Product field data. If you collect product field data. Please check the appropriate :
YES . NO
® Do you identify all software R&D separately?
If the answer is YES, :

B Can you distribute software R&D by industry
of performance?

d. If your nationat Business R& D survey contains any other ad-hoc questions on software R&D.

B Can you distribute software R&D by industry
of performance?

Please attach copies of the questions concerned.




Table 2.2 Responses to the mini-questionnaire on the classsification of software R&D

Reply Software firms Other Produet Other
No Yes BERD change DIRDE Firms Field Ad hoc
Australia X Manuf 1986 Comp serv OK ! N
Austria X
Belgium X Bus serv 1987 Comp serv OK N N
Canada X
Denmark X
Finland X
France X Other serv 1992 Comp serv OK N
Germany X Other serv Other serv 0K N
Creece X
Iceland X
Ireland X Electranies Electronics OK N N
Naly
! Japan X Nona NMone OK N N
' Netherlands X None None OK
l New Zealand X Comp serv OK N
Norway X Other serv Comp serv OK N
Portugal X
Spain
Sweden
Switzerland X Tech serv OK N
Turkey X Mene 0K N
United Kingdom X “other" 1993 Comp serv 0K

United States X

OK = Distributed to industry of main economic activity




ANNEX 3. CORE AND MARGINAL R&D RESOURCES

Extract from Chapter 7 of the Frascati Manual (OECEH; 1994)

(392) R&D has two elements: R&D carmied out in formal R&D departments and R&D of an informal
naturc carried out in units for which it is not the main activity. In theory, surveys should identify and
measure all financial and personnel resources devoted to all R&D activities. It is recognised that in
practice it may not be possible to survey all R&D activities and that it may be necessary to make a
distinction between “significant” R&D activities which are surveyed regularly and “marginal” ones which
are too small and/or dispersed to be included in R&D surveys. (para. 392).

(393) It is recommended that significant R&D should include all units where at least one full-time
equivalent (FTE) is worked on R&D per year.

(3%4)  This is mainly a problem in the business enterprise sector where it may be difficult and costly to
break out all the ¢d hoc R&D of small companies. It may also be a problem in other sectors, e.g. local
govermnment or teaching establishments at ISCED level 5 (para. 394)

{395) Efforts should be made via other sources (e.g. innovation surveys) to establish estimates for units

with even smaller R&D efforts. However, such small amounts of R&D should only be included if the
R&D is undertaken on & basis consistent with the definition of R&D in paragraph 57. (para. 395).
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ANNEX 4. MINI SURVEY OF THE COVERAGE OF SERVICES IN NATIONAL R&D
SURVEYS
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MINI-SURVEY 1995

1. Coverage of services in your national survey of R&D in the business sector.,
(See DSTHEASISTPINESTI(95 )2 for more information concerning services R&D.)
a. Does your survey cover :

CHANGED
SINCE 1973
ISIC Rev. 3 (NACE Rev. 1) OR NEAREST YES NO YES NO
NATIONAL CATEGORY
£0..52

35

6(...643

641

(64.1)

642

(64.2)

65...67

70-74

722

(72.2)

72-722

73

T0+TE+74

75..99

gahpc:‘is:;lz’, Rowl Trate & Moo Ve =] 1] [ [
mympmpm
OO0 0
I
OoOooO
s, e e ] O O
Real Estate, Renting & Business Activities D D D D
oooOoo
Oo0Oc
OOoo0
Ooooc
S s & e s ] [ [ [
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Hotcls and Restaurants

Transport & Storage

Telecommunications

Software Consultancy

Other Computer Services nec

Research & Development

Orther Business Activities nec




Additional comments or remarks especially regarding changes over time and from which year the
data are affected:

b. Classification Could you please take the time to fill in the following concordance table:

Current concordance between national classification and ISIC, Revision 3 (NACE Rev. 1)

National 5IC codes

AN 52

Wholesale, Retail Trade and Motor Vehicle Repair
elc., '

55

Hotels and Restaurants

60...63

Transport & Storage

641 (64.1)

Post

642 (64.2)

Telecommunications

63...67

Financial Intermediation (including Insurance)

70-74

Real Estate, Renting & Business Activities

7220920

Software Consultancy

72-722

Other Computer Services nec

73

Research & Development

70+71+74

Other Business Activities nec

75...99

Community, Social. & Personal Service Activ_etr.

¢. Does the survey of R&D in the business enterprise sector include R&D in the Social Sviences and
Humanities (SSH)?

d. If the SSH are not covered, do you have any idea from other sources, how this might affect your
services R&D data?
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e. Do you have any evidence of manufacturing firms out-sourcing to service R&D firms? Please
explain: -

f. Are Small-Medium-Enterprises (SME) covered by your survey? If not, do you feel that this -

might significantly underestimate the R&D in the service industry?

g. Do you feel that your national survey sufficiently covers the R&D in the service industry?

h. If the answer is no, are you planning to change your national surveys to change the coverage of
the business services sector?
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