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fnstitute study, though based on stotlistics from surveys under-
pken before the intérnational-stondeérdd had been decided on,
86, tested the . first draft definitions(l). . The reporg .
concluded that the aVailable stotistical dinformation - Ftill 1eft
\ .the main improvements.suggested

A \e“rigorous conceptual separatleni f research
and"axperimental development. and ’related L
”ﬂcientific aetivmﬁies' R JOES

f Feys ‘1n. the Higher Dduaation Seotnx to
.,,imate the . nopgrtion of time devoted ‘tg regearch
. "teaching SE3LL and by (post—) gradu&te‘students.

{8y A ot “detniléd breakdoim of R and, D munpower und
expenditure data to permit, intér alld, a more
‘exact ca lculatlon of research exchanga rates.

i ke
b S

'A“more systematlc measurement of expenditure flows
peﬁween ‘and B sectors. o e

A;Qij'following uhe mcceptance of the Praacati
“th % B, C. D, 1aundhqd th

Y  <?dL e o T Qrgﬁ'é“;
"g“. peventEeﬁ\countries uock Y ~many~9f

ﬁ g%g c ihg specinl surveys and -enquiries fer,the first
e t,*. ad

wing tho
¢ .ChDy

""ﬁtafpréphre a revision of ﬁheff ‘-c

“of -the etperience. gained, A ‘outline oI the

Was ‘giredlated to. Hember countriés, in March,, 1968-
Cdraft pévision, incorporating most of these suggéstions, was
xemined ot “the meeting of ‘national experts held in Frescati
in-DeCamber, 1968, ' A revised draft was .examindd. by the s

‘ ; AL group of experts in_Julyq,lgﬁg LT

an/i. Youri “The R and D Effort'in.Wﬁgtenn

"y No1th A eritd and the Soviet Union®. An experi-

international comparison of nesearch.expenditure
An 962,70, 2eCaDe 1965, L. s A

RO D O, 0 DL anbart ¢ Tics Ok Yol
bt rerol Ll GTel mud'utrneture of "R nﬁﬁfb*a~norts in
u.u.b D. Member Countries (1967). Vol. II. Statistical

Tables and Notes (1968).
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,,ﬁTheJRclevance of R“and_D Statistics.andAthe .

»-R*and D sta%istics are relevant 40 maﬁy pects éf
tional life, " They are importent and useful ‘when  they cover
Pae’ nolgh range’ of activities (by country)lto hake it
Bigver & period of ‘tife- 16 use. them” inuconjuhﬁtion with
eriatatistics dn asgessing’ ‘the “benefits of‘Ruahd-D ‘¥hile
ap uf,greategt use to the- &dience policy maktrs as 8 -
adsui ‘a countryts ‘R and” D efforts andas ah 1ndicationMof
Tence potentialj ‘they are alsc, at'the: sdme time, of
releévance to its® génersl policy and particularly €6 its
| tional-and ecohomic pélicy, ' They may 8l8o,” of course,
¢ of interest to individual economists, scientists’ and: to the
,private citizen, e .

l*?;mm The aimuof the Manual:‘ _ o S
' wmbis Mafiual is ‘intended Yo serve fcur puPPOSGS-;-.T

yii(a)_:to advise ahd ‘add countries, 1’ compilingrand
hﬁanalysing statistics of R and D"““-

“(B) %o stimnlate countries which have bégun work 1n
 Tthig'field to continue systematiciliy-and on an
¢, “increased-scalé to develop the’ 1nterna1 &nalysis

‘faf their natmonal science efrort) R

te aet: as v framewprk £Or internatiﬁnal coppari—
“/seng and for comparisons with other ‘economic-data. .
'+ 'Netiohal practices will, of courge,;continue to ‘
PLOTCYapy butt the variations may-be fur%her ‘rediaced and
at least become measurable in terms - international
standards;

(d) to provide the definitions from which deviations
- for specisl purposes can be explicitly made.

11, = The Manual is designed to be useful both at national
and at international level and every attempt has been made to
‘ each definitions that are relevant and acceptable to a large
nuiber of countries. Tt is recognised, however, that R and D
ctivities are so varied, dynamic and therefore difficult to
efine; that definitive standards can never be reached, 1In
ying resource inputs an element of arbitrariness will
ecessarily be involved in the decisions on how to classify
ingtitutes or activities. The purpose of the Menual is %o
Cimiinimize the arbltrary character of such decisions by making
';ﬂthe accepted eriteria as clear as possible,
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13 uGQQQ and limjtationg:of tho Manual

12, The manual:dceals, et prosont, ¢xelusively with resourcesw
‘devotod to rescarch and cxporimentdl developuiént in the naturdl
sclehees;: chgindering: andstechnology: asiwold»ng i the modical:

and agricultural scioncéas, but 1t may ‘

- measuring R and D resources in the FIdIlds of.systoms,scicncao
policy- qciences, -gcologieal -Seiences -and ~S0.-0Ny »uThRe-. Manual®
iddachigsbsotoy EOma'extunt;"bux‘does not &noluﬂﬂ"

"‘tho meaaﬁrﬂmentg By

P

Cc) the‘ouﬁpuﬁ of R and’ D,_

. However; the Manual is set up in-such ajway that man
. guidelines can also be used for the measurement of R and D
- w  the social sciences and humanitiesy: the~measurement of which

may be of great 1mportance. : :

1%, The structure of the Manual 1tself is as follows'

(a) Sections II and III form the theoretical b
for measuring PESOUDCAs devoted to R and D
.t

h;,c TR Ehd L
[ of makin in
aﬁ, D‘éxpenaiture

Pioneering efforts in calculating 'esearchve
; change ‘tes..lrnm_“‘,n_u‘,,

T11: The,gla sification by’ iequbf
-gg*the Uhiﬁed gtates National;

" Fboniendd st Pop EHe Laytal
national R and D publication.

(1) See Section II.
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- Basic Definitions and Conventions -

-The:concept end categories. ofresearch and exs

CvirRegedrch’ and experimental development:mey:be defined
1 as creetive work undertaken on a systematic basis to

-} increase the stock of scientific and technical know-
i s kedge-end to use this stock of knowledge to devise

"“;ﬁew*aﬁpziéafidns,

T S S
A L S I

ii“lﬁ} For science policy reasons three categories of R and D
are nermally distinguished: ' o

St hasic research - |
G tem appli:ed research .
*JT“f_ggperimental dgvglopmgnf_
ey,
e :"_'»'BASic~RESEAH¢H‘

?ﬁﬁiﬁ}?éégagch'181briginalﬂinVﬁstigaiégp‘undertaken

| A orderto gain néw scientific knowlédge and under-
-y standing. It is not primarily diredtéd towards any
jJ.SReeiflc. practical aim or application... : .

gsic research yields new hypothéses, theories and
It involves the analy§is of the properties, | -
5 and inter-relationships.of substanges and phenomena W
th 8 vigw: to organising the findingg into
3ding explan ry ‘outlineés and, ihferpretative
ries., he investigation has no immediate specific prac-
Lcal ‘applications in viéew but may be oriented towards an area
f interest to the performing organisation.. .. ... =
18, - The results of bagic. research are generally non-
otieble and arc usually published in scientific journals,
relroulated t6 interested colleagues. Ocecasionally, basic
J s I S e S I T FO 0 A SN
. (1) The adjective 'experimental! was adopied for the 1968
1 e 0@Viglon . of the Frascati Manual, (a). to. avoid.e confusion

e v

between 'development!, a phase of R and’ D activities, and
thes ‘séme term in ecoriomics, and (b) o use the same term
' ;88 Bastern Buropeen countries and.UNESCO.. -

+ I
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be "classifiedh for security reéasons. Basic

generally underteken by sclentists who may set

als and to a large extent organise their own work,
regenrch 1t is generally the scientific interest
igator which determines the subject studied.

-profit’ orgenisations or government laborataries. In
bagic research the organisation employing the inves-
IT normally direct his work towerds a field of
r potential scientificyweconomic or social interest.

APPLIED RESEARCE

“{'Applied reseerch is also original invest’ gaetion

t undertaken in order to gain new scientific or tech-
‘nical knowledge, It is, however, directed prima-
rily towards a specific practical aim or objective,

Iied research is undertaken elther to determine possi-
or the findings of basic research or to cetermine new.
‘ways of achieving some specific and pre-determined

: » It involves the considerstion of the available

ge end its extension in ‘order to solve particular

THe results of applied research are intended primarily
alid for a single or limited number of products,
ng, methods and systems., Applied research develops
. operational forms, The knowledge or information
it: is often patented but may also be kept secret.

%, DXPERIMENTAL DEVELOPMENT

e?%ldpment is the use of;sbtentific
de® to produce new or.-substantially
roducts, processes,

- Experimental developnient is systematic work, drawing on
sting knowledge gained from rescarch and/or practical
erience, that is directed to producing new materials, pro-

‘#nd-devices; toiinstalling new processes and systems,

mproving substantially those already produced or

i

od, .

"fﬁlthough not all‘aayelopment activity is of an experi-
nature, experimentation is a.dominant characteristic
vhase of R and D. T




w14 ofvithese reactions,. with

NEMESE

- investigation and. evaiuatidn*
40f potential. methads
“ductiol he poly

.”'ﬁ“wﬁw ot 1 ona. BETeed to accept experimental

- of the funds are being spent on further basic research that

ERto H-\’s
Cii 4 }' ‘l MR ?,é,

£ products;, .

it and thsef-eaiq

properties ‘is basic résearch.”
The attempt to optimize one

electro-ma
this, materdg
respect to the producmion of U ERRAL bR (For1
a polymer with given: physical perature, impur
or mechanical properties . tratd ;
{making it of- particular ’
utility) 1s applied research.
Experimental;-eve*o‘men 180"
consists of the;lScaling upk .. ;
of ‘the process opt}miz Q@ HE
thedaboratory; Level and~the;a.

R

’Edd,‘y molecule would be bag

Y pédbereh s TH ‘effont
HIS¥%ﬁgaish ‘betwween “tig " an%f
inRodies of yarious. dmseas¢s~ mn
A T e T e

would be applied researchis:
X m leve Loprent would
o} éViS

methbd for“synthesiziﬁgsthé‘
, antibody for a particuldr™
;_diseaseJ based. on the knowe
“1edge f;itSJst ‘gpure,‘anﬁ;‘
+ b c;ini 11y Tegting” the- efTec >
“tiveness afltﬁe“ ynthetic anti
body on patients who have oA

. advanced Yreatmert,:
26, The three categories of R and D may; 55 1%
out in the same centre by substantially the. - gtal:
real 1life, R.and D activities do not necessa Ly -
three successive and distinet categories defined abov
survey purposes, artificial divisions may have to'be mad
what 1s more or less a continuous process and: the g
allocetion of a given R and D activity to one of th ‘categor:
may be neither natural nor obvious. For ingtance, ugh
an R and D project in an institution may be at the’ applie
research/development stage, 1nvestigation may reveal that

necessary before progress can be made,
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R A N AN

~27. - Durdng R and D surveys respondents may have great prac-

_tical difficulties in applying these theoretical distinctions
to the wide range of projects in progress in their organi-

.Ag surveying agencies are not always in a positlon

fheé résponses -they receive gnd aré usually obliged

; 1;311@1;1‘" as such, it is of ‘the utmostyimpertance-that

‘ 9”3h9j1$$.i§3$$9n5 surveyed  with--the.maximun. of:-

and guidance to complement theé-foymal definitions

e mexdmun of uniformity.in ‘the besic-data’of’

£éave four importent tools available to achieve this

)" explanatory notes

-

j/ uldance ‘to individusl resporidents I -

)., docunientation on treatment of LPFLOULE cases.

or; obyious feasons this Manusl desls'exclusively with
“arid- (b). ““However, %this basis of' formal ‘definition and
digtinetion has to be-‘complemented with information oI iypes
.jﬁslnand (d), In order to secure consistency.-in the ‘guidance
‘given by the surveying agencies, .1t is essential to develop a
dgq,_entat;ggtgg{ppwg§i££;¢g;t”barderelina cases have been
golved,  Thig docurientation algo cdh serve as a valuable
source of examples for.(B) and could hélp countries to develop
- more uniform glagsification practices.:-

IL2

'fferimental development

29,  For suivey purposes R and'D must be distinguished from ..

&' wide renge of related activities with' s
Soennologioel pase.” o Ao ieg witha scientific end

;ﬂﬁbf',; These rﬁlﬁ%édiécpiigiiéé:afé‘?éfﬁiclose;y linked to
R-and D in terms. of operations,  institutions and personnel, but
Jgéggéggquld,¢§s far as possible, be gx¢luded when measuring

i?jimf:” The'c?iféfiéhféi\distlngﬁisﬁiﬁ‘Fﬁ and D from non-R and
‘D activities is the presence Or‘abﬁéﬁbgjéf an appreciable

i



L1 .

AR, Tn the -£1eldYof “redidifie, -2
routine autopsy on the causes
of death is .0 i ,
of ‘medfcal 8 an £ ; e
gearch; but special Investi- foreeastfrg |
gation of a particular mor-.. .. . .data.collectio
fality in order bo establish. .-+

~ the side effects of certain ...

. »;gancer treatments i reseﬂrch,

fmilarly ‘Tt if | ast**’ 55k
rrjed -out”fo *dedtbrs,vsg
§2§M od and;%gﬁ%érlgéhgi
Liare “Hgt resea
specialvprég?gﬁgf e¥sl blgod -
A"tg&@s_ig;donnﬂ tf'n”:'

3;r*Thep¢enstru¢$ion ‘and . operation 2 R0y
| of. -a-pilot.plant.should. he..classed.. i
as experimental development as = = .
long as*itHis” tntended” tolprodite
o .. new technical data, . If, on the .
G T completion” ot the, experimen%ﬂ; :
' T2 phdsE S the - pilot plant is uged as® -
1t7 o8 production, the*a¢fivitg .
. B __flong r~part of exp: rimental
L ﬁ Topment  éven if thé tygles-b
tpitett planttt $5” retaingdiandt-t i
;epa%r WOrk_is_handled by R and D
;‘ 3

g Irom R an¢ E fall inxe

Lo
[r'91 .’.i. ’ l

j-a

53.

zindusvrial production ang’. PO
; fxs@andgsarvices and thetvariqus,wd-
: ;aewvmceﬁ ingthe: bu;;nﬂ 5.0“'9‘P1
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:Iifa'l_a tivities pelated to R and D .

34 ~We are not concerned here with the problems of measuring
R and D relsted activities but with the conventions to be used
welude- ﬁham when maasuring R and . D activ;ties. . (See also

31! ﬁ;

i-’“SciEnti:E'ic education :

;;All education ‘and training of manpowar ‘. the fields
o o QF soience, -engineering, medicine and dgrigulture,
in universitias speclalisged- institutions of higher
and post-seconda education. ' However, the research
training of (post) graduate studentq*that ds an.
inextricable part of research carried’ out at uni—
versities must be considered, 1f’ possibla as a :
part of research fsee also paragraph 991 87 .

'Scientific and: technical informatien

The specaalised activities of*:ﬁﬁ N

rEald

- collecting ) (- scientific & technical personnel
- codipng . .. ) -(- bibliographig .services

-~ recording oft~ patent serviges

- ¢lassifying . )7 (- official. scientific and tech-

- disseminating . { ‘nical information services

- translating ) (- at: scientific éonferences

excegt where conducted solely oxwp%imarily for the
purpose of R and D support. ThHis means, for e
exampleé that the preparation of the criginal repor

D findings should be: inclyded ih R andiD,

N R

e rG%ﬁbréiﬁpﬁfﬁbééhﬁé%h colloction [ " "

-j“j_*Uhdgrtaken generally by government:agehcles con-
v oernlng;’ for® exehple,  the medicaligituation or the
‘natural environment (routihe topégraphical nepping,

.. .. geological, hydrological and oceanographic and

‘-;fjmetéorological surve ing ag wellisag! routine astro-
ijnomical bbserv&tiensK “The explopration and pro-

" spécting activities of’ oil ahd mining companies
should be considered wider: this ‘heading. Data
collection conducted solely or primarily as part of
the R and D process is included in R and D, e.g.
data on the paths and characteristics of particles
in a nucleny reactor.
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‘.Re;ars ta tha establiahm@nt of nati"
Iibration of secondury stondards
s {physical, biclogical, bac
_tatisticalﬁ of muﬁerif s

;f:f?)-'ﬁé'

on of prc osed englneerin
istiﬁg teéhﬁioues in arde

18, 1
practice, this ta

conventions, -
‘.ventians may” be :

(e)

n -ins 1tutians of higher educatien, rese rw_
taaching are always. very closely linked, &8 no
teachers do both, . In the absence of ompl
acourat informatzon.,measurement of
andi D is g&nerally paded on estimgtes of
proportion of working time devotdd ‘to this g
activity by university staﬁf. ’ '

»
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Where university buildings, equipment or instru-
ments are used exclugively either for research or
for teaching, then the expenditure should be
allocated uccordingly. However, when buildings,
equipnent or instruments are wscd for both research
and teaching, then the proportion of utilisation
should be. estimated (sec also paragraph 144),

institutions or units of institutions or of firms
vhose principal activity is R and D, sometimes

alss heve secoudary, non-R and Dractivities

(seientific and “technical informeation, testing,
control, analysis, etc.)., Insofar as a secondary
activity, in such a care, is undertaken predomi-
nately in the interest of R and D, it should be-

~included in R end D; if the secondary activity
‘is essentially designed to meet needs other than
those of R and D, it should be exciuded,. -~ - -

Exanple

Tho. activities of a scientific and technical ..
information service or of a researsh. laboratory -
library, nalnteined predominately for the beneTit
of ‘the resenrch workers in the laboratory, should
be included in N and D,  The activities of a
firmts documentation centre open to all the firm's
staff should be excluded from R and D even if dt.
shares the same premises as thoe. company. research
unit. Similarly, the activities of central .. .
%niversi%y libraries should be excluded from .=
AR and D, s

These criteria apply only to coses where it 1s
necessary to exclude the activities of an insti-
tution or -a department in theilr entirety, Vhere
more detailed accounting metheds are used, it way
be possible to impute part of the cost of the

excluded activities as R and D overheads,

Whereas the preparation of sclentific and tech-
nical publicetions is, generally speaking,
excluded, the preparation of the original report
of reseaprch findings should be included in

R and D,

Institutions whose main purpose is on R and D
related scientific activity (e.g. geological or
geophysical surveying) often undertake some -
research in commection with this activity.
Such research should be isolated and included
when measuring R and D,
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Example

Mining and petrolcum prospecting are excluded from
R and D but research on new methods or ways of
prospecting should be included,

(d) For the present, !routine! space explorations
should be included in R and D,

I7.3.2 Boundaries between experimental development and pro-
duction or technical services

2.1 Introduction

36, Podsibly the greatest source of error in measuring

R gnd D lies in the difficulty of locating the cut-off point
between experimental development and other technological
activities. This problem arises not only in the Business
Interprise sector, where it 1s necessary to demarcate the
boundary between experimental development and production but
also concerns some public technology-based services such as
inapection -and control. Errors &t this point are particularly
significant because the costs of experimental development are
many times higher than the costs of research per se, and the
costs of trial production are higher still,

37 No precise definition for the cut~off point between
development and production which would be valid for all indus-
trial brenches can be given, A series of criteria or cone
ventions by type of industry is needed, {owever, the basic
rale Laid dovm by the W.S.F. provides, for the moment, a
practical basis Lfor the exercise of judgement fn difficult
cases, Slightly expanded, it states:

If the primory objective is to make further

teclinical improvements on the product or _
proecegs, then the work comes within ‘the d!%
definition of R and D. If, on the other

hand, the product or process or approach is

substantially set and the primary objeotive

is to develop markets, to do pre-production

plamning or to get & production or control

syaten going smoothly, then the work is no

longer R and D,

2.2 Specinl borderline cascs

38, This section deals with some typlcal cases of the
application of the W,5.,F. criterion,
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Prototypes

39. A prototype is an original nodel on which sometling new
is patterncd and of which all things of the same Type are rep-—
resentations or ~opies. It is a basic model procegsing the
easgsential characteristics of the intended product: Applying
the N.S3.#. oriterion, the design, construction and testhing..

of protétypesnormally fall within the scope of ‘R and D, .
This applies whether only one prototype or several are nmade

- and whether consecutively or simultaneously. But when any
necegsary modifications to the prototype(sg\haveubeen,madeaand
testing has been satisfactorily completed, the houndary of:
E-and D hzs been reached. In some cases an R and D prototype
may subsequently be sold.  In priiciple, such & sale does not
affect the issue as long as the original primary purpose in
constructing the prototype was to make further technicel
improvements. ' ' o

The construction of several coples of a prototype o
meet a temporary commercial, nmilitary or medical need after
successful testing of the original, even if undertaken by
R and D staff, is not part of R and D,

- Pilot plant

40, The construction and operation of a pilot plant is a
part of R and D as long as the principal purposes are to obtein
experience and to compile enginecring and other data to be

used in:

~ evaluating hypotheses

- writing new product formulae

~ establishing new finished product specifications

-~ degsigning special eguipmen. and struchtures required
by 2 new process
and

~ proparing operating ilnstructions or manuals on the
process.

But if, as soon as this experimental phase is over, &
pilot plent switches to operating as a normal commercial pro-
duction uait, the mctivity can no longer be considered R and D,
even though it may still be described as a ‘pilot plant!, As
long as the primary purpose in operating a pilot plent is non-
commercinl, TE¥ Wakés no difference in principle if part or all
of the cutput happens to be sold, Recelpts from this source
should not be deducted from the costs of R and D activity.
Howvever, as soon as a pilot plent begins to coperate os &
normal production unit, the effect is nore or less the same as
the sale of o pilot plont(l).

(1) See also paragraph 116,
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Trial production, trouble-shooting and engineering
follow-throush

41, .  After a prototype, with any necessary mecdifications, has
been satisfactorily tested, the costs of the first trial pro-
duction runs should not be attributed to R and D since the
primary objective is no longer to further improvements of the
product but to get the production process going.  The first
units of a trial production run for a mass production series
ghould anot be regarded as R and D prototypes, even if they are
loosely described as such, Normally the costs ¢f trial pro-
duct runs or texperimental production!, including tooling up
for a full-scale production (tool making and tool try-out),
are not to be included in R and D.

42, After a mew product or precess has been turned over to
production units, there will still be technical problems to be
solved, some of which may demand further R and D. Such
tfeed~back' I and D should be included,

43, Trouble-shooting occasionally brings out the need for
further R and D but wmore frequently it involves the detection
of faults in equipment or processes and results in minor modi-
fications of standard equipment and processes. <, therefore,
should not be included in R and D,
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Tabvulation 1

Chart o. Bordevline Cases and their Treatment

Iten

Treatment

Renarks

Prototypes

Include in
R and D

As long as the primary objective is
to make urther improvements

Pilot plant

fhelude in

So long as the primary purpose is

R and D R and D, If it is, subsequently,
used as & production unit or is
- 301d, deduct the sales price from
the capital account of the original
year of investment

Design end Divide Include design required during
drawing | R and D

Ixclude design for production
process

Trial pro- Execlude Ixcept 'feed-back! R end D
duction and : :
tooling up

After sales Txelude Lxcept 'feed-back! R and D
service and
trouble-
shooting!

Patent and Exciude AL ﬁdmin+s“r1t1ve and lcgal werk
licence - comected with patents ond Licences
work

Routine tests | Ixclude Even if undertuken by R and D staff

-

e e e e e B

s -»u-uumwi-m-JJ
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CHAPTER TITT

Main Sectoral and Functional Classifications
S of R and D bata '

IITZ.1 Introduction

b4, The distinction, already discussed, between basic
research, applied reseerch and experimental developnent is one
important breakdown, In addition it is necessary to classify
the organisations which perform or finance R and D and +to
examine both activities and institutions in further detail,

45, In this chapter the following major classifications will
be examined:

~ Classification, by sector, of the institutional units
(institutes, enterprises etc,) which perform or
finence R and D. Q

- Clagsification of B and D by

2 Field of sclence

3 Socio-economic objective,

§1§ Industry group and product field
3

46, The subclassifications of R and D expenditure by cost-
type and of R and D manpower by occupations and/or gqualifi-
cations are dealt with in Chapter IV on "measuring R and D
res%urces” as are the metheds of measuring flows of funds among
sectors,

I11.2 Classification by sector

47, In order to facilitate the collection of data, the
description of institutional flows of R and D funds and the
analysis and interpretation of R and D data, ir-~titutional
unlts (institutes, enterprises ete,) should be grouped into
sectors of the economy, following as closely as posaible
existing standard classifications of econcnic activities.

48,  The organisation of R and D surveys on a sector basis
offers a number of substantinl practical advantages:

(a) Different qucstionnaires and survey: methods can be
used for each sector te take into account the
different 'mixes! of activities, different accoun-
ting systems or different response possibillities
of the organisations,

(b) When measuring expenditure, the sectoral approach
offers the most relinshle way of building up
nationnl sgprepntes,
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(c) Sectoring offers a framework for the analysis of
flows of funds to (and from) the R and D performing
agen~ies. :

(d) Since each sector has its own characteristics and
its own blend of R and D, this classification also
throws some light on differences between the level
and direction of R and D in different countries.

(e) Insofar as the sectors chosen are based on the
framework of an existing standard classification,
it may be possible to relate R and D to ‘other:
statistical series, thus facilitating the inter-
pretation of the role of R and D in etionomic .

. development and the formulation of science policy.

49, The System of Hational Accounts(l) {S.N.A.) states that
. "in any national accounting system transactors are necessarily
- grouped ., ..but they need not be grouped in. the seme way in
@ 211 varts of the system, and, indeed, it is not desirsble that
- they should be", The S.N,), gives two slightly different
systems of sectoring, one based on the productive activity of
' each establishment and the second on the financial activity
- at a more aggregate level.

- 50, The following definitions are based largely on the
'S.N.A. productive activity approach with the differencé that
Higher Bducation has been established as & separate sector and
households have been merged with Private Won-Profit. . 'Other
slight changes have been made and arc noted.

51, In view of the diverse ways in which most contemporary
institutions have developed, the definitions of the sectors
which follow cannot be logicnlly precise becausé, like -the
S.N.4. from which they are partly drawn, they are based.on a
combination’'of sometimes conflicting criteria such-as func-
“tion, aim, etunomic behaviour, sources of funds dnd legal
status, . L

52, Thus, it will not always be clear in which gector &
given institute should be classified and an arbitrary’decision
may have to be made. Institutions may lie on the borderline
between two sectors or the conceptusl distinction may be clear
but established legal and administrative affiliations.or poli-
tical considerations way prevent strictly logical o
classifications.’ o | o

53, - VWhen two countries classify institutions with the:.
same or similar functions in different sectors, the survey
results will not be internationally comparable. ' Such -
divergencies are probably unavoidable as R and D surveys are
primarily undertaken to serve national purposes.  For ipterw
national surveys, however, data should be collected and sub-
mitted in ag much detail as peossible in order to leave room
for re-arrangement for internctional comparisons,

D APirtariu A ————

(1) Ms_"t_e_n_l_ of National __j&_‘p_c;qqz_’l_'t_%fi (United Nations 1968) is

both a revision and an extension of A System of National
Accounts, first edition, 1953,

-
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54, Four domestic sectors are identified:
1. Business Enterprise
2. General Government
3. Private Non-Profit
4, Higher Bducation.
A definition is also given of:
5. Abroad,

I1I,2.1 The Business Enterprise sector

‘55,} This sector includes:

L. 411 firms, organisations and institutions whose
primary activity is the production of goods or
services for sale to the general public at =
price intended approximately to cover at least 2N
the cost of production. Q@Q

2. The private non-profit institutes mainly
' serving them,

56, The core of the sector is made up of private enterprises
whether or not +they distribute profit. Amongst these enter-
prises may be found some firms for whor R angd D is the main
activity (commercial R and D institutes and laboratories),

57« In addition, it includes government departments, estab-
lishments and similar units mainly engaged in selling the
-kinds of goods and services which are often produced by busi-
ness enterprises though, as a matter of policy, the prices set
for these goods may not approximate the Full cost of pro-
duction. In order to qualify as "sales" in this context, thegm
charges should be releted to the amount (quality and quantity {9
of the goods and services furnished and the decision to

purchase them should be voluntary, Examples: Nationalised
mining and menufacturing units, electricity production and
distribution, water supply services, rallways, post and tele-
ccommunication services, broadcasting etc.

Institutes serving Business Imterprise

58, According to the S.N.A. these bodies should be included
in the Business Enterprise sector as tong as they are neot
wholly or mainly both financed and controlicd. by organs of
government. A full description of thes: institutes will be
i‘ouna in SnNuAi(l)‘

e - -

(1) A System of National Accounts 1968, Chapter V, paragraph
?TI% and” 5.1%, page 75. -
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59. There hAs, in the past, been some controversy aboul how
to classify agricultural (or indugtrinl) research institutes

- eatablished by government and elther administered by govern=
mont departments or linked to wmiversities and private non-
profit institutions,  According to the S.N.A,, if such
institutes serve sgriculture (and industry). they should be
ineluded in the Business Enterprise sector, except for those
which are effectively govermment controlled, in whigh case
they should go in the latter sector, It cam, however, be
argued that:

“(a) the encouragement and organisstion of. agrlculture
: is in. most countries a typicnl governmenil function;

(b) +the purpose of agricultural institutes is to under-
take research in the egricultural sciences for' the
benefit of the country as a whole, and not to
perform R and D intended directly.to improve agri-
cultural productivity on the farm.

They are thus not directly serving enterprises and should be
classified to government as the sector of effective. control.
Yheré the R and D activities in such institutes play an
important role in national science policy, they should be con-
sidered ns a: separate sub-sector and reports to international
organisations. should be as detailed as possible to allow re-
arrangement of data for the purpose of international.
comparisons, - : e

'III,2,2 The Government scctor

60. This sector includes:

Organisations wuich furnish but do not normally sell
to the community those services which cannot other-
wisa conveniently or economically be provided and
act as the administrative agency for the etonomic
and social policy of the community.

61, All units of pgovernment (other than public enterprises
and institutes of higher education) which fit the above des-
cription, irrespective of their treatment in the government
budget or the level at which they operate (national; vro~
vincial, state, local) are included in this sector,  These
units and organisations engage in a wide range of activities,
for example odministration, defence and regulation of the
public order, health, educational, cultural, recreational and
other services, and promotion of economic growth and welfare
and technological development, Also included are private
non-profit institutes and social security arrangements which,
by virtue of their relations with the government, are clearly
the instruments of government economic and social or scientific
policy. The following types of organisations should be
ircluded as well:
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() Non-profit organisations vhich primarily serve
govermment, that is bodies which are not estab~
lished with the ailm of earning a profit and which
are meinly engaged in research and gimilar activi-
ties with regerd to publicly administered
functiong.

(b) Non-profit bodics entirely or meinly dboth financed
and controlled by government,

62, The definition of this sector is based in general on
~the S.N,A, definition of producers of government services.
Ihe maln difference is that publiciy controlled institutes of
higher education are excluded.

ITI.2.3 The Private Non-Profit sector

63, This sector includes:

Most private organisations which are not established
primarily with the aim of earning a profit. They are
maintained by fees, dues and donations from members
and sponsors; by grants from government and enter-
prises, and often also obtain revenue from the direct
sale of some of their products and services, &s, for
example, publications and public lecture programmes.

64. The following types of private non-profit organisations
should, however, be excluded from this sector:

(a) Those mainly rendering services to enterprises.

(b) Those which primarily serve government.

(¢} Those entirely or mainly financed and controlled
by government.,

(d) Those offering higher cducation services or con-
trolled by institutes of higher education.

65, . What distinguishes the organisations in this sector
from .business enterprises is not so much that they are non-
profit but the aim of their activity. An’ independent private
research’ institute selling R and D throngh R and D contracts,
which may be. non-profit in the sense that any surplus is dug
back into the organisation to be used for research projects
.0f the institute's own selaction, is a business enterprise
(sece also paragraph 81),
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66. This sector conaists pricorily of voluatary associations
of ‘individuals who have banded together In order to carry on
tpeciiic activi .les, Typical exomples of associztions
belonging to this category are voluntnry scientific socicties,
philanthropic research ingtitutions ond voluntary health
afencles, }

67 . This definition is besed on the S.N.A, except that it
excludes non~profit higher education institutes. In addition,
78 o convention, all R and D activities of the general public
(households) should be included 1 this sector, Their role
in the performance of R and D is extrencly smell (individual
ihventors working in their own time and faellitiez) but they
do @et as a source of Tunds for & and Dy, for exemple, by
meking donations to medicrl foundations,

68, The Private Now-Pr.fit sector is usually small except
in those countries where, for jurddicsl reasons, certain
Special groups of organisations, such =g the German Max Dlanck
institutes or part of the Duteh TNO, are included, ¢

S e, 2t

II1.2.4 The Higher Tdugcation sector

69, This sector includes:

TN 2

£17 universities, colleges of technology and other :
institutes of post-sacondary education whatever thelr
source of finance or legal status., Tt also includss
tll rescarech institutes, cxperimcental stations and
clinics operating under the lircct control or adminig-
tered by or associated with higher education
cstablishments,

STy

70, Higher sducation, which is not a separate S,N,4, sector,
has been separately identified hore in view of the important
role played wy ingtitutions of higher cducation in the per-
formance of R and D, It is drawn from the S.NM.A. government
and Privete Non-Profit sactor,

71. For imternational comparisons, it would be desirable
to have infornation for universities and colleges separated
frow that for agsocisted institutes,

T1I1.2.5 Abrocd

72. 411 orgenisations with T and D activities operacting on
domestic territory can be divided belwoen the four sectors
mentioned obove, When exepmining flows of funds, it is
necesssry to include » fifth scolur - Lbroad,
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73‘

Abroad consisis of:

Institutions on all territory outside tho political]
frontiers of o country except that

i. wvehicles, ships, aircraft and space satellites
operatcd by domestic crganiscotiosns and testing
grounds leased or accudred by o governuent in
other countrics! territory are not to be con-
sidered abroad.

i1, the facilities of internatiosnal organisations
situated within the poelitical fronticers of the
reporting country are to le considered anroad,

e W Pt .-—J

Th.
agpects

Tebulation 2, (sce page 29) swinnrizes the varlous
of & given institution to be considercd when deciding

in which sector it should Lo classifioed,

IITI.z
75,

Fungtional Clagsificntion of R and D

Wi

4 breskdown of R and D activities by sector gives uscful

information to the scicnce planner; however, when naking

dotoile
cation
For the

classirf

d enalyses, it i necessary to use systems of classifi-
which reveal the oricntation of 8 and D activitics,
purpose of internnticonel comparison such functiona
icrntions arce far pore significont than those bnsed on

institutions (cxcept when cnalysing sources of funds, for which

tHe . gsee
TS,

Ticatio
four se
digcuss

77
prise s

For the

sectors

torel approoch is riecessary).,

Although it may be possible to define functional clessi-

ns which could be applied to R and D ectivities in a1l

ctors, for practical purpeses it is wore useful to
clagsifications in two LIouns:

(n) for use in the Business Interprise sector

(b) for use in the Government, Privete Non-Prcfit
and Highcer Bducation sectors.

The most practical categories for the Business Enter-
e¢otor are:

(2) by industry groun and

(3») by product ficld.

Higher Bducation, Private Hon-Profit and Government
a clagsificetidn is generally feasible:

By ficle of sei nea,

®
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T8, A furthcr Danetioned cpprunch to the annlysis of
R and D efforts ie the clonsificution Ly soclo-ccononic
objectlves, clither at notioncl level or in the government
5aCTOr OILLY.

I1I.3.1 Classification by industry group and product field

Industry group

79. The basic classification for a breakdowvm in the

Business IEnterprise sector is usually a naticnal variant of

the International Standard Industrial Clossification(l).

Here the bretkdown is accordinrg to the main industrigl activity
of 'the unit clagsificd which nay be either a wholc iirm or an
establishment, For I and D purposes, however, o classification
on an establishment basis is, where possible, strongly
recommended,

30, Tabulation 3 {sec page 31) sliows o re-arrangemcnt of
ISIC which is suitable for analysing I and D activity in the
Business Internrise sector (showing revised ISIC numbers).
The major one digi®t classes have been waintained for ‘non-
manufacturing! industries, as their 1 and D activitics in the
natural sclencee are ot prescent net particularly noteworthy.
In general, three digit classec hcove been adopted for the
"manufacturing’ industries, Transport cquipment and elec—
trical erngineering industrics have, however, becn subdivided
in order to identify separately aeronautics and electronics.
Degpite the new revision of the ISIC, the nomencl-ture of which
is far more detniled than thot of the 1958 version, certain
industrial activities with ¢ strong scicnce base cannot be
readily allocated to on industry, A particular case is
"atomic energy deviees® wiilch hns been classified in the
machinery industry group,

al. Research institutes in the Business Bnterprise scctor
should, as fer os possible, be classificd according to the
industry they serve. When this is not clear they should be
included with commercinl research institutes in Yservices®.

Eroduct rfield

82, In the classification by product field; the R and D
activity of cach enterprisc is broken down according to the
product ficld to viaich 1t is relevent, In theory, only
opplied rescarch nnd experiuental develonment work can be
distributed by product ficld. Le, however, the basic
research performed in industry moy be oriented towards some
arec of commercial interest to the performing ccempany, it
night be possible in some coses to clecsify a firm's R amd D
28 o whole by product Ticld,

(1) Stotisticrl Papers Serics i Ne. & Rev. 2, United
Hotions, 1968,
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Iabulation %

International Standard Insustrial Cluesttication (1510}

Arrapged Tor Purpoces of o and 1) Statiatics

R
Manufscturipy industrles

I.
Industry group Is1e Companent industries
Adropast IBOLT Airereft and nisslles
Electrical 383173855/ %835 Electrical machinery
3932 Elestronic components and acceesorics
and telecommunication cquipment
GEE Inatrupents
Chemicale 3517352 Chemicals
cxcept 2522 and 3523
3582 and 3823 Drugs
35354 amd 22 Petraleum {inc. petroleum axtraction)
Chemionl rolatod f'nod
Texiiles
Rubber
Mfachinery =H Mochinery

(except electrical)

Atomic energy devices

Transport eguigmeat oL s Moter vehivles
except aircraft) 3841 Shipbuilding
28427 3844, IBLG Other transport sguipment
Bagle metaia FL Ferrous aetals
72 Nen-~forrous motala
R Pabricated metal geods
Other pmanufacturing 34 Tobacco
industries 322 Clothing
53 Wood, cork, furiiture
34l Fapey
Iz Printing
305, 224 Leatner
5 Jiene, clay, glaas
Agriealturs 1 Agricuiture, forestry, fishing:
Mining b Miuing Industries exeept petroloun
exlrnctiony
Services 4 Blectriclty, gos and wirtee
5 Construct.an

Transportation
Cammurlcrtions

Commercial research institutes
I Engineering services

G, % NE3, % WES All other
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83. The main international classification by product, the
Standard Internaticnal Trade (lessification(l) ig, as its nanme
suggests, trade rother tium Znoisty oriented, fhis, COn-
bined with the fact that processes such s nineral extraction,
for example, do not fit in this clagsification, makes it

rather inconvenient for I and D purposes. For the moment a
reasonable appreach seems to be te use the ISIC also for this
clagsificaticn of industrv's 2 and D by product-field. The
following example may 1llustrete the different use of the ISIC
in classifying by industry group and product field respectively.

Example

A firm (establishment) belonging to the electrical
machinery industry has performed R and I on plastics.
When classifying by industry croup, i.e, the industry
group where this R end 1) hes been performed, the

L and D resources will be allocated +o the felectirical
mechinery industry!, In clessifying b roductT field,“
l.e. in the actual product field in which W and D Has
been performed, these rescources will be classified as
"chemicalt,

Relative_ggvanggge§ugg;jggljwo approaches

84, Within a country tie indusiry szroup approacli is pro-
bably the most practical, Industiy group data are collected
vithin the same Fframework =ze regular economic statistics which
makes for ease of surveying and facilitates comparison between
R and D and other cconomic data, )

85, For internationa comparison, the product field approach
has the advantage of avoiding the distortion arising rrom
varylng national practices of classifying Tirms/establishments
to industry groups and of ironing out 'plurring! of industrial
classifications which cccurs when statistics are collected on
4 company rather than on ar establishment hasia. as should be
@one, and large companies operating in several different
industries are assigned *o a single industry,

86. Tt ig prokable that countries will wish te continue to
uge for their own purpose tihe industry group for the main sub-
grouping within business enterprise, For the purpose of
international surveys, however, additional information on pro-
duct fieldsshould be collected insofar as possible,

(1) Classirication of Commodities by Iodustricl Origin,
epgrtmenu_ox gconomic aid Social Affairs, Statistical
Office oi the United Nations, Statistical Fapers, Series M,

No. 43, United MNations, iieu York, 1966,
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ITI.3.2 Clagsification by field of science

L N It e SPNPV PR

87, As we stated in poragrana VY thie tyve of classgification

.-y

is generally most applicavle 1o the Higher dducation, the
Private How--Frofit and the Goverument scctors but if, as in
the United States and Canada, industry can give some informa-
tion on the science field of activities, a more couplete
picture is possible.

8&, A classification vy field of science can be used ©o
claseify three different things:

- (a) The object or focus of I and D efforts,  Although
extremely dirficult o obtain, such a classifi--
catlon ig of great importancce for sclence policy
makers.

(b) The educationsl background of the scientists and
engineers involved in R and D. Mis classifi~
caticn is a necessary linlt between science policy
and educational policy,

{(c) The occupational field in which N and D scilentists
and engineers actually work, Because of the
increased sharing of information and teclmigues
among the different fields, the field of occupation
may ditffer from the field of training.

89, At the present date the standard intermational classifi-
cation by discipline is that used hy UNESCO for statistics of
education, The main fentures of this classification are
shown in tabulation &4 (see pare 54.(1), It is, at present,
under revision and readers are advised to replace this
tabulation by the new one when i% appears.

90, Since inm UNESCO worl: in this respect has not yet
reached its final stage, it has been thought useful to include
information on a uwore modera clessification system as used by
the Hational Science Foundation in the United States of

America, (See Avpondix ITI).
9%. Oy prectice, the clusslfication of I' and D by field of
sclence will sometimes lLave to be made at the institutional

level, vhich mcans that vniversity Faculties or research
institutes as a whole, rather than their individual projects,
are classiiied.

(1) Eor the bhenefit of countries who wish to survey R and D
1n nueanities and social sciences tiose fields have also
been specified in this tabulation.
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Tabulstien 4

UREICO Clansitication by Scleptific Fields

Principal Fields

Sub-division of principal fields

Al

Natural sciences

s om a e s

o AW S G IR

Mathematice

Physies, mechanics, electronics, astronomy
Chemistry, physlcal chemlstry

Biology, botany, »oology, bie-chemistry, bio-physics
Gevlogy and earth sclences, metacrology, geophysics
Other

B.

Inpineering

SR MRS R i
e e e .

7uta11urg{. mining

Mechanleal engineering

Construction, civil angluoesring

Elecirlcal engineering

Acronauticel engincering

Chemical engincering, fuel and petroleum technology

Textile engineering 2
Geodesy @)
General technoelegy and applied sclence -

Otner

Medical sciences

P

L by

Mediclne
Dentistry
Pharmacy
Other

Agriculture

RO S LETE S S

Agronamy, rural science
Forestry, herticulture
Dairying, enimal husbandry
Veterinary science

Qther

Social sciencea

Pk WU R
PP

Political science, diplemacy
Fconemivs, conmerce, banking

Socralogy, elhnology i
Other

Humanlties &snd Fine
Aris

Pk P S
-

Humanities
Fine Arts
Fducsatlion
gther
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ITI.3.3 Clasgification by Socio~Economic Objectives of

R and D | '
92. When éttempting Lo classify R and D by soclo-economlce
objectives at nertional level, four main categoriles or motlves
for undertaking K and D work may be distingulshed: -

(a) Military reasons: Strengthen the defence potential
of a country.

(b) Bconomic reasons: Increase or maintain the economic
strength of a firm, an industry, a country.

(c) Welfare reasons: Improvement of the physical,
gocial and cultural environment of man . -in order to
reduce tihe restriction on human well-being end .
advancenent.

(d) Mainly scilentific reasons: The advancement of
sclence as a desiravle cultural manifestation. .

93. iIn addition there are, at present, two broad fields of

R and D which are given higlt priority by science policy-makers
in many countries and which, for the time being, should also be
separately identified: ‘

(e) Space exploration and space travel.

(£) Afomic energy

94,  In theory, as in the field of science approach, the- .
breakdovn should be made at the project level, In practice,
very few Member countrigs have attempted a aystematic cone: .
tinucus analysis of R and D efforts by these objectives, though
some estimates have been made on the bagis of total government
expendltures, '

95 4 The basic institutional classification used in the.
General Government sector combines an institutional and 5%3@3*

tive approach 1oy assigning units of government {(e.g. . .
ministries, departments) to one of a.list of twelve broadly .
defined objectives as follows: : o _

Broad objectives of government

Naturasl environment
Under-developed regions
Industry

Leademic research

A Military
| B BSpace explorastion and travel
 C. Nuclear energy

D Agriculture

& Construction

' Transportation

G  Telecornmunications

H Health

T

J

K

L
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CHAPTER IV

Measurement and Class%jication of. Reaggrces
and Bxpenditure Devoted to R and D

Iv.l Introduction

96, The two principal methods of input measurement are:

{(a) Measures of expenditure on R and D

(b)) Measures of manpower employed on R and D,

Expenditures and manpower should be surveyed simul-
tangously and along the same lines so that analyses can cover
both and so that it is possible to calculate ratios between
R and D expenditures and R and D scientists and engineers for
a country as a whele and for each sector surveyed. If
different agencies are respongible for the collection of
expenditure and manpower data, close co-—operation is essential.égb

Iv. 2 Menpower employed on R and D

97,  All manpower directly employed on R end D regardless of
level of responsibility, snould be included, together with
administrators and managers of R and D and those providing
direct services, such as clerical staff. Those providing an
indirect service, such as canteen staff, Jjanitors, cleaners,
ete., should be excluded from the measurement of manpower but
their wages should be treated as an overhead in the expenditure
data, If possible, calculations should be made in 'full-time
equivalence! rather then physical parsons. (S¢e "need for
estimates and adjustments® paragraph 138).

Iv.2.1 Categories of R and D menpower

98. It is desirsble to classify manpower working in R and D
both by occupation and by formal qualification, Whereas it
is often easier at national level to collect information hy
formal aqualifications, this is not always very meaningiul as
it - does not reveal the actual employment of manpower and,
owing to the different patterns of formal education, it does
not lend itself to Intermational comparisons,

Classification by occupation

99. The standard internetional classification in this field
is the Interpational Standard Classification of Occupations
(I.L.0. 19648),  ~ This does 1ot have a separate class Tor

R and D workers outside the natural sciences and groups
teachers in a separate group, It can, however, be cdapted

to sult some aspects of an R and D survey. The main defini-
tions of function which follow are specially framed for

R and D surveying. A list of suggested ISCO classes to be
included in each group is given in tabulation 5 on page 40.




- 37 - DAS/S8PR/70.40

(a) R.and D Scientists and engineers

Persons actually cngeged in the conception and/‘
or creation of nevw knowledge, products, pro-
cesses methods and systems. o

Thelr professional title may very from one country to
another and even from one sector to another. - Biteou-
tives and directors responsible for the administration
of R and D activities should also be' ind¢luded in this
category, as well as (post-‘graduate students-zro arily
contributing to research éEee also peragraph 3 (éif.
Identification of the latter may be very difficult for
some countries and to facilitate internhational comparar
bility they should be measured and recorded separately.,

(b) Technicians

Technicians perform auxiliary technical tasks
connected with R and D normally under the direc-
tion afid supervision of a scientist or
engineer, '

Their tasks include:

- @ssisting with or, under supervision, performing
eXperiments, tests and analyses; : .

- preparing materials «ud equipment for experie
ments, tests and analyses:

~ taking records, making celculations and pre~
paring charts and pgraphs; :

- maintaining and operating advanced machinery
and equipment,

(c¢) Morkers

Craftsmen and unskilled and semi-skilled assis-
tants directly associated with R and D activity.

(d) Other suppoirting staff

Secretarial and clerical staff diréctly serving
R and D units

[
P e e i s e ek R b e s
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Manpower prowiding an indirect service, such as canteen
siaff, Janitors ete., should be excluded, Thelr wages
should be treated as an overhead in the expenditure
data,

Classification by cualification

100. The standard international classification in this field
will be the International Siandard Clasgification of Education
(ISCED), whichi Is availsble 1n & preliminery 2 digit version,
the definitive version of which is at present being prepared
by UNESCO,

101, This system is based on three levels, the first two
covering roughly up to the end of secondery education. The
third level, which is of interest in the context of R and D
sgrveying, covers post-secondary education divided into three
classes:

(a) not leading to an academic degree (or equivalent)

(b) leading to_ a Tirst university degree (or
equivalent

(c) leading to 2 post-graduate university degree (or
equivalent).

102, This classification does not deal explicitly with the
important problem of differentiating between lower and higher
technical diplomas and until such time =g it is finzalized and
it becomes clear which of such diplomas Member countries
decide to be of university level and which are not, the
following classification will probably be more useful:

(a) Holders of university degrees

Includes holders of degrees earned at univer-
sities proper end also at apecialised insti-
tutes of university status.

Examples: Universit#ten, Technische Hochschulen
(Germany).
Facultés, Grandes Hcoles (France).
Universiteiten, Technische Hogescholen,
Landbouw Hogeschool {HNetherlands),
4-year colleges granting B.A. or B.Sc.
(United States).

Include graduates in all fields including social
sciences and humanities. (Post~)Graduate research
students should be included in this category but
they should be measured and recorded separately.




(b)

(c)

(a)
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Hoddors.of higher, Yechnical diplomas

-high level practical studies,

Higher technical diplomas are awarded after

Higher technical diplomas differ from university
degrees not so much in level as in kind. Intry
requirements may be no lower and length of study
no shorter than in some university science or
engineering departments but the course taken is
more practical in conteat,

Examples: Graduates of Ingenieurschulen (Germany ).
Instituts Universitaires de Technologie
Dipldmes d!'études supérieures techniques
(France).

Hogere Technische scholen, Hogere
landbouw scholen (Netherlands?.

Ficoles Technigues Supérieures {Belgium).
Higher MNational Certificate and Higher
National Diploma {United Kingdom),
HShere technische Lehranstalten
(Austria),

Holders of Lower technical diplomas

Holders of diplomas of all secondary level tech-
nical education,

These diplomas are of secondary level though they
may be obtained outside the academic secondary

school sygtems. '

Ixamples: Graduates of Technikerschulen and
Hfhere Fachschulen (Germnany).
Middlebare Technische Scholen
(Netherlands),
Licoles Industrielles Supérieures
(Belgiunm),
Ordinary National Diploma and Ordinary
National Certificate (United Kingdom),
Diploma from & technical secondary
school (United States).

Other cuslifications

Includes all those with non-technical secondary
school or less, with incomplete post~secondary
qualifications or non-university post~-secondary
education not falling under any of the above
categories,
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Tabulat

Sugeested Rela.ion Between ©,E.C.D. Function and ISCO Classes

This ciessification should be used within the
group Yoccupled in R and D activities

821}

U.E.C.D. Claas

15C0 Number

I8C0 Classes

Sclentists 011, <012, 013 Chemists, physiclsts, physical
: sclentists NES
0651, 052, 053 Biologists, medical srientists and
related seclentists, bacteriologists and
related scientists, sgronomists and
related sciontists
81, 082, 03 Statisticians, mathepaticisns and
actuaries, systems analysts
Engineers 022-02% inc. Civil, electrical, mechanical, cremiczl
metallurgical, mining and ongineers NES
Part of 1.371 University and higher educaticn
teachers
ReD Admin. Major group 2 Administrators and managerial workers
Teclnicians 014 and 094 Phyaical and life gcience technicians
031-03% dnc. Surveyors, draughtamen, sivil,
electrical, mechanical, chemical,
metalliurgical, mining and other
engineering technicians
Horkers Major greoups Agricultursl, service and production
and Ts 64 9 and related workers

Other supporting
ataff

Major group 7

Tlerical workera and related workers
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Joint occupational ang_qya};ﬁiggtion‘approagh

103.  ‘The ac@ompanyiﬁg tabulation 6 (see page 42) shows a
mateix of R and U manpover, brolen down both by cccupation and
by formal quallfication.

104, While it is probable that most of those pccupied as
scientists or engineers will have a university: degree, they
may also - include, however, holders of higher'technipai
diplomas, persons with incomplete university'training and self-
trgined persons who have proved thelr capebilities in a given
Job, o

105. Similarly, many of those occupied as technicians will
have higher or lower technical diplomas. -~ In very new fields,
however, there may also be some university graduates working
at techniclan tasks which, when the processes are standardized,
will be performed by non-graduates (e.g. computer programmers).
In ecountries which did not provide much standard technical
training until recently, there will be many technicians with
no formal qgualification (althoughthey may have had incomplete
post-gzecondary education and/or on-the~job training).

106,  The estimation of full-time equivalents is rather .
impracticable for the cross-clagsifications, Instead ong
should always distinguish between scientists and engineers.
full-time and scientists and engineers pari-time in R and D,

1V.2.2 Other characteristics of R and D manpower

107. There ére further characteristics of R and D manpowver
and particularly of scientists, engineers and technicians which
may be of intérest, notably: :

(a) Age

(b) Sex

(c) Fields of cualification (scientific or technical
specializstion?

(d; Level of university degree
() Year of university graduation

(f) Poreign born persons: country where secondary
school and where higher education was completed.

108. It is not suggested that these characteristics should
be regularly included in R and D guestionnaires. They may,
perhaps, be better treated in overall swurvéys of national
stocks of scientific and technical personnel; but it should
be kept in mind that such cross-~classifications may be
important for science policy reasons. ‘
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V.3 el D oovnen i bope
109, Sune alloe ted to {Loand D ocny Lo osnent ofthe:
- inside (intramural expendit. Y, or

~ outside (extramural expenditure)

a firm, midlstry or public sgency, privewe non-profit ingtitu-

tion ovr uwalversity, Poth cipenditure catepories uvill be
discusaod, (Sce alzo Graph C).

IV,3.1 Intramural R and D expenditurs

— - A e S o,

AT Rod 4 BN o A I P S i S A s & s W Sy i s A 5ol e, B P

1106,

Totremural expenditure includes 1l fun s used Tor
the performance of I and D withir a particular
orgenisation or sector of the econony, whatever the

lsources of Tinance.,

CEICRES B ot S B ol e W AR e PN A PR L e R A Ml 8 B e AT e e e A Ao (L n e ol AR, M 1 4 . GA, 2 Cad

111, IT includes botlh current and corital expenditure which
each consict of a muber ol various suuelasses:

Surrent expendiivz:

Current expen iture is mnde up .

{a) Vages, solaries and oll rolaifcd elements of
Ta0oUr CosLls 1oy TIFinre Leiofits ) Such As
bonuses, hWoliday pay, coniributions to pension
funds, payroll tares end velfare expenditure,
This class may be brolea dovn into expenditures
made in respect of scientists and enginecers and
those in respect of other R and D personnel,
Gven if (post--)graduate research students are not
included in the manpower firures, all known funds
usec to gupport their R and D should be reported,
taterials and  quipment, other than major iteoss
of eolipaernt, INciuding bocks, journals, reference
mater.ol, su.scriptlions to librarics, scientific
gocleties, and so fortl, vhether incurred for
individual research workers or for the research
arpanisation as a vhole, Including also the
replacement of office furniture and fittings, as
vell as the imputed or actual cost of small pro-
totvpes or models made outside the research
organisation,

WVater ond fuel, includisy, pes and clectricity.

Aatm e -

(=3
s e

Dodnienancs and epalr oi tusldings and equipment.
hent, rates anc oleaydng,.




Selfsperformed ‘R. & D.

§ Casn of an Organisation Z with,
extra=mmuiral R. & D. expendiu

ther Wéy. represents fhe extra-mural expand.rture on R. & D. of ancther organisat.ron etc.

agrammatlc presentation of the conventions underlying the survey concepts of
intra-mural and extra-mural R. & D

Case of an Organisation X with-
out extra-mural R. & D, expen-
diture -but with extra-muraily fi-
nanced intra- mural expenditure on
R g D !

Case of an Organisation Y with

Jboth extra-mural R. & D. expen--

diture and extra-murally financed
intra-mural expenditure,

but: without extra-murally finaggge:
ced intra-mural R. & D. expen-™
diture.

Extra-murally financed H- & D, ¢




: SHaring premrses gerd faczlities* iﬁhﬂathevcpantn
-wof laskarge corgantsationy sInckading ofifiden
'.-,\,expex*jes y -tekephone-and ! belegnaph, strangpoh
<’tramelf*antertainment 'printing and: &aﬁlicaﬁd'“
; ervbdésw;canteentfacilities,ﬂstdrage?”“'
raccunnt&ns.caats, ' ) *

(T E T T ¢0x s A

zinfzii iachéme of dmeasunemen*t cuz‘:ren ‘oxpe
turayan R and; D emmdes aaﬁugl 0% i;mp&tf

112.0%¢Hormally it‘willcnot be neoessary,tafas
sachigettoratoigive fancannudl brieakdown ol the:
{dfture uinto -the labové isix: orimore Suh«divisions and o
‘figure will usually suffice. 1txmay,)hpweverwibeﬁuaafﬂ
obtain a detailed breakdown of current expenditure on: -axn
occasionalibaais,qfinst sof ail’ invorder.to providé ddta
compari8on:of:R aendhDocostsibetwedn™ [different. iSectongd i
industries and organisations within a country and secondl
provide the ‘meansfopr:congtructing indicescdf: Roand iD¥cos:
Such indices are essential for comparisons and analysis ow
expenditure avenﬂtime and between oountriesr seeraléo

u .'\1

\Annualrgbosa capixal expenditune ‘actuallysincurre
pebfdiners, sirrespective rof the-method afifinance
Jfithecperiodcover wideh this wmay: Beruritbensoff, oy
{ whether the expendi ure is for replauement or an:.
‘*addiﬁianﬂteaasseﬁs.ww cogdoad Do s XI5 1

r?“ "*‘;ug"v RAC DI »
~axpéndituresaénh udl :
dncludinghmajor: Improven ﬂ 3 HOOL T L0 Ay
. whpepalpssand:renovationssas: well ..... 8ﬂ“lﬁgalb£’33
irresultingfrom-the purchade :of realsegtateis .

<t N

‘(c) the acquisition of major instruments"and aguigment-
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2115, Geolnomeaguring . actual capital expenditung, i.e.-as
- 'charged:on the .capital:account; small tools and instruments
- andminorsimprovements to existing buildings will normally be
o .excluded,nas in.most-accounting systems these:items are
i gareiddoonuourrent.expenditure accounts. . :The: boundary
Lo -between-tiiinor! and 'major! items.varies -slightly between
-7 countmbesy-according .to. taxation practice .and.between dif-
o o ferent firms and organisations in. the same:country according
1o accounting practices, But these differences are rarely
Sl signdficantoand it 1s neither necessary noxr:practicel :to
- inalst on any rigid standard for this purpose.

U RN TR AL LR

116, A speclal difficulty arises when a pilot plant switches

to-operetting-as- a normal commeroigl- production unit or is

eing igold: (see also paragraph 40), . In either itase, the

sosiptsy (dmputed. or real) have to be considered as dis-

nvestments in R and D and thus in aoccordance.with the S.N.A.(1)

Yhey.-should be - deducted retrospsctively from gross invesiment

‘dn Rand D in the year of original payment, In practice this
S=possible-only -where the .construction costs qf ithe pilot .- 7

Lantrhave: been put’ on.the. capital account.. ::To’avold incon- ‘l’

istencies in. the return, these trensactions (dis-investments)

" #hould’be:recorded geparately.

. =411 depreciation provisions for building; plant and -
by -whether real'or imputed,.should:-be gxtiuded. . .-
THis:solution is proposed for three'reasonsz. : &

" (2}’ The-actual sums set aside for depreciation:are .
useless for purposes of international.comparison
because of differences in tax laws;_

(b) In the General Government Sector, no provision is
normally made for depreciation of:fixed assets..
Consequently, even within a country, satisfactory .=

e -pOMpAPrieons between seotors cannot-be made unless
cooidegpreciation provisions are excluded,. and-aggregates™
coofor & national series cannot be.compileéd-unless the

. sector totals are put on a comparable ‘basis,

B S ﬁtej‘ It is useful to khow,wﬁéthérfﬁhe3paﬁferﬁ@oﬁ
b e capltal expenditure for R and D purposes follows
S ~ that for business invesiment in general.

(1) ByNyALChi VI, paragraph 6,115 page.1lls tGross. fixed
) ‘“Qapitélﬂfarma%ion»consistSﬁoiathe;outlaVSQOf industries
‘ and the producers of government services and of private
Conon=profitiservices to.houséholds, .oniadditioniof com~
modities 6 their fixed esséts, reduced: By:their net
sgalesrof isimilar secondhand -and scrapped-goods. The
cammodity in question may be purcliased or:produced on
~ own account. _

o
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119, Thus, al*though for particular surveys, it may be-u
'tQE c!ol@aét PHgutiés 't an: ;ae'&ual’ ‘or - imputed faz‘dw,sionb for ‘de
es:l.rable"ﬁ’ et - thése  sHould ‘he: : ;

s Esaenit ally
R and'f:ﬂfund&” ,' i

‘ Extramura.‘l, flows can be identifi%d in
) EATS PO 3y oot R s 1‘_.. =
.l --*r'ex‘ﬂramuralt-' expénditwmegff “WhECH- iaz-
_ -made -fofithe peffbﬁn&neé B RUAHA DY
ar't“.icf‘ya- SoPE S g

pé‘rfémi_ed *wi‘!:‘hinwoné organisaﬁion
uging "‘:Eunds r&éce‘tveé{ from‘outsids

£3 "'L"('_ ]

Such’ paymen'bs‘ can take “the form of":”contra,crﬁs gran
tions and they can be made in cash of kind (e g. eq ;-pmen-
{Ea%le\avauabla‘A,to the ﬂper;f.‘qrmer) - Ceon i
1&. 1;I‘l: m:gs ’ oﬁ course, as imnor‘Ean't:‘ to 'thve-"”sc Lence” pol:
+-aker. Lo, know, who sy pgpﬁbs R d P.as.who. Ay
~every effort P %acmrf:
p ~Lreasqn,s (L) the CaiC
nf £he, funds back f::o £ epor
nal. ﬁource, is prei‘erab L8y .o,

bre da y,caaurceqcxfwundaf
’“‘fﬁhﬁs r@ceiv&d”%‘dg“ 'l:h gﬁforqgagce “Riand _
, sldered as coming from outside the T ““rcc,--ved f::*om
. outside as a payment for other sales or services (e,Z, Profi
- eRTeEles o BTN, “Joturnals- gte. ) count-as-the own-funds. - of

| the institutesias ash flénds recéiv‘a Ir'om thé dale GEipe “l:en'f:s
* { OF lidencéss. L :

T2 o el e, .—J.-M i w-wa <

323y However, f;prq‘Qlems : rise when the money‘ asses ...1-;'
several organisatior ‘J;his gan. gogur when

Loecantractedias s, \of. en. the cage in the.Busine 8, Entern:
sector,  The performer should.i pdlcate, as.far as
'the original source that prow}ide& & fuhds” for R &
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2%, In gomé countries an important part in.the financing
‘of R and D is.played by intermediary non-performing organise-
- ‘tlong which réceive grants which are not 'earmarked!:for. - -
.specific projects from several different sources and which
‘dstribute these funds among performers, . Well: known exemples
.Hfﬁgﬁathg_St;fterverband flr die Dettsche Wigseénschéaft and the
.+, Deutache-Forschingsgemeinschatt in Germany. ; :-In such cases it
. 1s acceptabls -to.regard these. intermediary organisations as
-~ . the source although it is preferable to attempt to retrace the
-‘f;fun@&m$nwtheinwoniginalwsouncewsuch.as;a.businessdenterprise-
-+e3. For analytical purposes, however, extramural expenditure
-Bata may sometimes provide information.which .cennot bel obtained
#rom.performers' reports of sources of funds....All organi-
bations involved. in R and D.should be asked-to report their
éxtremural expenditures to 'abroad' and, where government
dinences & large.share .of .national R and D, it is useful to
fAraw on.date from.budgets, legislative. appropriations and
‘ministerial programmes since these -data. offer .an.advanced view
of.ihe-1likely. use..of government funds by othér sectors: and are
availlable long before survey reports on the actusl use of

1ese funds“ave ‘turnied in.

" Lf date is collected from respondents ‘ineach sector of
cotiomy, ‘o’ their intramural R and D-expenditure during a
iven period broken down by sources of ‘funds, ‘aggreégates’ an
‘be madé“for each sector ‘and for the coyntry ‘as’a whole without
..double~counting,  -The major national R 'and D-aggregate is:’

7 Grdss X al Pxpenditure on Research ‘érd Eiperimental

|}6ERD is total intremural expenditure for R end D.
‘Pperformed on national territory during a given. peried

T4 in¢luded R -afid D performed on the natioual-Berritory with

‘funds “from ‘abroad but it excludes payments-to-sbrodd for-the

‘performdnos of B and D (snd ‘R and D performance of ‘frntérnational
organisatiors Within-the country). = o o o

127" On the basis of the data on intramural performance of
. 'R and D collected in the different sectors, matrices can be
- . constructed that show the role of each sector in the perfor-
- mance and financing of: GERD (see tabulation 7 on page 49). Flows
. wlthin the sectors do not appear in this table.  The sum of
" "R and D financed by and performed within the Business IEnter-
.- --prise sector, for example, includes both performers' own funds
- ond funds received from other business enterprises that were
_ 7 iused in the performence of R and D during the survey year,
i {8ee also Craph D),

i
.: !
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Diagrammatic presentation of the possible flows of funds for R. & D. purposes.
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 IV.5 Classification bg size R D R ¢
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128. Another intercsting aggregate at national level is the
sum of expenditure for ‘R and D gupported by a country exclu«-
ding R and D financed from abroad end periormed wilhin the
country but inc’uding payments for R.and D performed abroads .
The latter has to be based on the relevant extramural expea»;g“y
ditures reported by financing organisations. ‘ S

V.4 Cross~classifications

129, For various reagons 1t is nnt possible to classify

current and/or capital: oxpenditure by 81l the systems desqr&bed
in Chapter II, (type of R and D), Chapter III (sector; industiy
group; - product field; - field of sciencej socio-economic !
objective), For instande, it is almobt impossible to. ‘aoquiire’
complete data on capital expenditure for basiciresearch sii
the fixed agsets in quesfion may be used for applied resea
as well. Tabulation 8 {see puge 52) summarizes the practical
‘possibilities of classifying th and D at the present state‘,"g

130. In addition to the systems of classifmcatiqn alreadf
considered, the analysis-of-R-and D activities; can: be slgnid
cantly. ‘improved by glving some structural size date, To
facllitate international comparisons, such data should ‘be
given in a uniform mammer, using the sémd sizZe classlficat
The size categories mentioned hereafter are recomMended for
the manpower data of the: Business Dhterprise sector.k These
manpower data may concern‘ T ;

(a) the total number of emp*oyeeS‘ by -
(b) ‘the number of employees engaged in R &nd Dy

{c) ‘the number. of scientists and engineers employed
in all activities, ‘ ‘ -

(a) the nunber ‘of scientists and engineers angaged in

Whenever possible the dlaborated versién;shQuld be used.




. ol . } .- )
a0 i .
_ P 17 " opiieeia i -
{ " Kgasm1 - Ta ] ¢ P 554 - a7gIsRed a
: N Y 4 —yemog | ¢ o Afsaes cd I Hites adre

-~ UF .

. ﬂ-a._oh s
”w oﬂmuunoa Ao

30,308

-T5I03

—_—
20 308

Telrden

<-argqynsog ——)

a!ll.l U ﬂaﬂwm |
a.mwue&m...l

- U TTREOL

BTATIEY ey

s3I Ip
~gadxa

- .om
Eﬁg

{2 -z

“aeg ~dxg

. . *oy
o0 I paypddy

6ﬂuﬁh

Pty 2

O pUE ¥ yo addy

II HOLLOIS




4

5% . T3 /SPRYTNRO -

V1000 - 4999
VI 5000 or more
1000
2000 - 49599
VIa 5000 - 9999
Vib 10000 or more

13, In the case of R and D units in the General GovernmenA
Privete Hon-Profit and Higher Iducation sectors the followin
classification of manpower date is recommended for the:

a to 4 as mentioned in paragraph 130, In practice,. ihere

vill be some difficulties in classifying university
institutes.

Size classification of nenpover data

.‘...m‘

(General Government and PHP sector, Higher Lducation
sector, full-time equivalents)

{iiead Counts)

I 0 = Q
i1 10 2h
IIT 25 L9
IV 50 9%

Vv 100 - 199
VI 200 and above




L hsAeR/I0wo0 - 9% -

132, % -Pop the enalysis of R and D resources in the Business
‘Bnterprise sector it is recommended that the“dats should be
tlassified by size of total employment of ;the.firm or estoblishe

. ment in a manner as is shown in tabulationt 9-(gwe pege 55). If

 Possible, . blassifications should be made at establishment level,
Vhen this is not possible the firm will have to indicate
B gxplécitlywoanhichﬂlevél of the unit the classification is

? - 133, For the Géﬁeral‘dovernment, Private Non=Profit end

Higher Zducation sectors the data should be. given in the same
- way as in tabulation 9. However, in the first column the size
- clasgsifichation-should be by total R and D manpower and in the
.. Becond column the number of the appropriate institutional units

iff,ﬁhbﬁlﬁ:be*given.Vf'




A LT

éﬁﬁﬂﬁ éxpepdi

gnal ‘currency’

LR

el

EACENEP Ry ]

LT

(size groups)|




. 'DAS/SPRY?7040

j?ﬂﬁé[;oﬂﬁi‘ccntaci with responde¢nts who request guldance or who
. -sublit incoherent returns, ; 3

4 oot cerinceiica i
R o P b S i e et e v L

- 56 -

CCEAPTIR Y

‘;ggmgleﬂaurvay can then be sent,

_number of cuestions supplemented by definitions, examples and i
\fgnyigpeoial instructions relevant to the sector and the country
| inveolved. ; é : : :

- 1373

}depénd;pnthe level and quality of response, tho aumber of
s units surveyed
-aut
Witk
RoLi ,
:all?the main units oveér a giveén period;

)

-

Hethods of Measuring R and D and the Need for
. _Lstimates and Adjustnents

V.1 . Methods of compiling R and D data

LG0T Mheré 19 ho satisfactory swbstitute for a special survey,
Whilst-a certain amount of information about rvesources devoted
do B and ‘D can be obtalned from regular:publications, such as
*rf_,E%ﬁﬁﬁ?ﬁ?@ggﬁ?@h“&EuﬁciIS“and“government*budget9ﬁ~suehvdata - el
el ONky &7vary, approximate measure of R and D efforts,
firstly betause ithe conceptof "R and D may vary considerably
from the“fraficatl definition or may change over time and
-Secofidly,..bacauge. 1t.18. extremely. difficult to.track down flows

of funds from fihanciel stateménts without incurring double "

SITRES S ¥ : ' - .
1355 The first question is to declde what institutions are to
be surveyed., In most countrids it is possible to draw up a .
1ist of institutions ia the Government, Higher Bducation and ;
Private Non-Profit sectors vhich are likely to be peérforming or ;
financing R end D whilst in the Business Enterprise,sector it |
is -normal to suévey all large firms and those receiving govern~ |
ment contracts plus a gpecially chosen stratified sample of the |

¢ing R and D to whom full questionnaires in a total or

_“;f-‘fA surveyfstands%or fall? by its?questionnairé;which_ |
shoyld be clearly and logically laid out, contain the minimum

]

!

et S

‘The extent to which follow-up procedures are: used will
and thg resourges available to the surveying
ordty, It:is ravely posaible to make personal: contact

1 all the units surveyed. | One posaibility is +p plen a
OW-up programme Ifor & number of enquiries, simihg to visit
inother is to limit
checking a few organizctions
This does not, of ¢ourse, préeclude making

R R

the! follow-up th a sub-sample,
very thoroughly,

3 i
g‘vqo?%}.‘_u-a;..g.n;...._.?-v,u-v:---. [ ’é .
] |

1 ‘ : . :
1 i . H r

) ¥ 5 : } : . . oL
g i : . ’ K
b
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138, The measurement ofd 1‘1 azid I) aciivi‘ties invalves 8 good
deal of estimation, It iz impossible to make detailed recam-r' _,
mendations ‘which vould apply: 1 every 6ase,  cBoth the oriteria
that have been proposed and actual practice l,eave‘*a ‘good’ dea
to, the, survey, authorities, . The 1atter will be ‘the final’
Judgestin dac ’idirfg““&f defimt;lqns ‘Wave been propetly und«erstood
and réspon&en“l:s (pex*i";bmers an "‘fihancers) haifé"' fused the same

."'“"i1

methoris For” es%:s.:;_;avt“ing.

139. , There are many ins'l'i'bu'ticria?.. lﬁa'xks be:twébri- sand. D

-related activities, Un.LVFI‘Si"C'y" departments, besd _,e‘s bei,_
units” of h;!.gher et s perToiters: o R'-'a:m '

may be”ehgrged 13 4 izmﬁer ~of_ othet seierntific ackts

well, * ok geint 6L de S AEMBTLE oT e

| -:E‘unc'_hion “fechnical' S“af‘.é"é" 581 v;,ce, praduo*b

. routine’ testing While,  on-tha ot hand,’ s deveLopme)
“work .15 carriedlorm in produoti*an UHELE T ThudoR igd D

Just what R and D units do, It is both less and more Sthmy

thisg since it is Lu’llikely that all the institutes. aurve
have' - 6{ one HOETVA byl IR BT 0 ot be meastred’

'-up 't:h’e ‘é :Ls ol Yedabds fof

. [ : e’ ‘I‘esbondent uésl‘n:}ultiI .
n-R an Jadtivitys < ‘Avtivities whieh ave mitior \ﬂm;a
to the m_a byl \&iy ,;'E‘V‘ mrit ‘Of the uithey; for ‘ppuctlcs
N bg igmrf d" as long as 'f:he resul*bing digtortic

9, i.g:h.bli:_{

,“-réa’t:;on 'mﬁ measwemmi FEes
LS '"éé alised ‘i’edea&’ch uni'ﬁs

(b) Subtraction from thls total of that pc}»rtion of
their activity which is no@-H #ndiD;.’

RGN U 6d pht, “Yotal of any R ‘ang Diactivity
Torméd outside reydarch’ undbs - Por iinstarc

L BEL
Hin produdtion uriits ;e dudationals ‘dé“p‘ar*t;lﬂents
hospitals., 2 TBW OIS

Ixpenditure estinates
143 2 g réﬁpﬁnaéﬂ’&“sﬂbﬂid‘ga Bort the-aggr

the ongaf .sation a"p g 38
w111 éft‘éri ‘Helvre o ’do a subsmnt ’eii ambun‘t: of éstimatmg and
addudting siuee o pT. T TN Tn R R seeiies Tk
~ in most organisations y accountirlg sy#tema are
geared tp. orgamsation uni‘ta rather than to -
activities; - ,




- even where organisational units.are nerrowly
specialised, tHE R and D unit may- sh&re certain
. ;facilitios with othe; units; - . ,

”jﬁsome cost. items may be carried on. different
Y ;budgets, ' : S

3 ‘only the expenditures actually 1ncurred aurlng the
. +i'r reporting period should be reported;” often this -

means dividing the total expenditure,on a parti-
cular proaect between two or more vears;

personnel may divide their time-between R and D
lvmand other actlvities. . e

ave to be made on the. hasis of the
ay»hgurs between the different. activities,

all“ﬁﬁher'i ems of current cost, includlng a,share of

s EYEE b e . tal andltures, shared facilities
present some special problems, . vaen a, niversity. building,
squipment or instruments are used exclusively either for

used:for-both -research and.teaching then the. Qroaortlon of
utitization shouwld be estimated wpproxinately acLeox '
m! cunsgwor-machine-hours) Vhen this is not. practiClee,
the expenditure should be allocated according to ‘the pre=

- dominant use. Similar considerations apply in other institu-
tions :where capital equipment is shared with non-R and D
users. Care should be taken not to overlook capital items
carried on-a @ifferent budget. . In -some countries, for
ingtence, all building. expenditures of goverrment. agencies

~are carried on the budget of ‘the Hinlsury of Public Works.

it \*"

Manpowar egtimates

145, +The mumber of man-hours devoted to each function within
an R, andAD amit-should, wherever. possible, be converted into
g“full—timevequivalenoe", ‘when . measuring R and D qotivities in
terms of manpower. e

E:cg__ﬂm;g

- w! wandrengineers who work .full-time.on R and“D.plus 15
. Bey obBers iwho spond a third of thelr time’ on teéchnical -

time equivalont® employment of scientists ‘aHd “enginoers
on R and D iss. e

._,.

80 + (15 X 2/3) = 90~

: n;Aa £ar as o rent expenditure is concerned the neceusary

' e pqas 7ed in the instructions that thé percen~
tages Bhould bEFapplied not only %o salaries and wages but to .

research:or for,steaching, then the expenditure can be allocated
accorddngly - -but: where equipment, instruments on. buildings are

fﬁwén (industrial research. department employs 80 scientists_

‘gervices and only two—thirds on R and D, = THe mfgll-"
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147, For instance, whilst 1t is theorbtlcdliyinecesss
all respondents to give the original source of their. fun
i a j,‘ d‘t \ﬂ_b‘,u P ‘.-,:‘,uv brpﬂ:a%iﬁioh“‘ﬁo\ aﬂ’{fﬁo R kS ;?.i T
ARG SR RO omd s blospiel oy e
THE éport G ‘ofie’ avid/itht game rdnsactions madlbyith
ing. organtSativitnd by the performer are Ttkely: o7
1 BEdause 6 ariing 'Yt dretive  perivds, “Bodk-lkeep
practices, methods of estimation and Anterpretations ol oo
cepls. A government agency may report funding action und
legislative appropriations for a fiscal year, whereas a firm"
under contract may report funds actually spent ever a calends
year, The financing organisation may consider the. whole
- contract as “development® whereas the performer: correctly
reports only that portion of work that carries an element of
novelty., On the other hand, the performer may have omitted
the estimated money value of support received in-kind,

a'rule, the performer is in a much bebter position e
estinates and adjustments. There are other practica
for relying primerily on reports by performers- of the
mural expenditure rather than on financers! reports of -exir
mural expenditure. . Insofar as they finance R and D.out

own funds, performers have to be surveyed anyway.. . Sour
~funds located abiread cennot be surveyed, The perform
approach keeps the risk of double counting to a minimum
& given sum of money cannot be finally spent on R and DD
more than one performer at a time. It has the additionsa
value of yielding intramural expenditure which can be re
to figures on intramural employment of solentists and = -
engineers, ‘ e

149, ‘There are thus sources of errors on bqﬁhiﬁiﬁé&lﬁﬁt

150. A special problem is posed when institutions in the
Higher Education sector ar unwilling or unable to estim
breakdown of expenditure between teaching and R.and D,
such cases rough estimates should be made, If possible,
consultation with experts in the field, on the basis .of
university accounts, S

151..  Another problem is that university R and D units
glving their sources of funds normally count only research .
contracts and other ‘earmarked! funds as coming from the ou
side and count all remaining funds as 'own funds', Actuslly
using the principle of 'original source!, publicly financed. -




universities mey have little or no ‘own funds',.. Therefore, .
n most Golmtried; a1l non-pecified funds of such iniversities
willhbe icredited to the state, - But in: some, countries, where:
The deoision: toispend part of the general subsidies, dneluding
those:iofthe: government: on R and: D is wholly +aken.at the : ..
university level, It may be necessary. to -oredit -all non-. |
specified funds of such universities as their town funds!

(ot “also:paragraph 125). T R P TR A S
152, Bocause of these diffloulties in.measuring R.end D .
nctivities in the Higher Education sector and the variation in
npprgaeﬁesf uged in different Nember countries, 4% .would be -
igeful: fors purposes: of imternational. conparison. i, data were
alse ;polleoted on total menpower and total expendlturs.op all
dxn the-sector. .o - oo oeniios i
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~economie £rowih,; g nfial, |
therefore, R and D ata which cat B
of statistics in order to examine the*pels attonship:y
‘ certain sconomic variables. It ig for this reaso th

fstandards laid down in this el HEVE e e g posal
inmernational classification a

System jjf l\fﬁtioﬁal"Accmints. |

B Wherever approp win:
'0,.E,C.D. and S.N.A, definitlons have been notedr-u -
:iDllGWing,areftheumcst,1mportanu and are worth repeating

oreation in “fhe munual ‘o
ectoy -wﬂéreas in

‘uincluded._

{c) The inclusion of aCQUlSition af "land!
expenditure whereas it is” Songddered-a
»anpn—regreduqiblewasset +din. the . S,Neb. ...,

155. Comparisons with figures ‘o’ induétrial p ;
be made on the basis of the Internationdl’ S%andard‘lﬁdust
Classification, In comparing R and D expepditure with i
nationael trade data, it should be reménbered” that the ' latte
are based on a classificatiomﬁby product. or produet group.
It is also importent to ok .cK ‘beforehand that %he gets: oL d
to be compared are organised in,the -fome memner, . <.y

stiossguch ag: .., . .

156;; Certainr'

T

R and D!expenditure/Gross National Prb&wcr;;t
R and D expenditure/value added, '

should be used with circumspection, When making intar—-f
industry group comparisons, the influence of such factors a
indirect taxation and depreciation on these two economic - *
variables should not be forgotten. Indeed, indirect taxes,




-

. DAS/SPR/70, 40 _6

.~ which differ greatly from industry to industry, tend to

- increase the velue added in each industry. The wage rates in
. -affect,dn; the -different branches of economic activity (agri-

-~ eulture, mining, manufacturing) have a similar.effect. . On the
. othey Hand, “the subsidies granted to--eertain branches for
- economic:or: soclal reasons enable producers and manufacturers
o To-1ower thelr sales price -and as a consequence,.reduce the
7 valugoaddedy .. To. cancel out the influence of indirect taxation
-+ and.subsldies; value at factor ¢ost rather than at market price
7 is generally wsed, . Lastly, depreciation, calcilated at '

_vardous:tates in different industries, contributes to the

tortion. of:.comparisons. o SR L

)
P

H
[

3

157, - In order to meke interiational comparisbns of expendi-
~%ure on R and D more useful, it is necessary ‘to convert each
. Gpuntryfs:expenditure into & common currency such as the United

d$§ﬁtgsadpl1arm._n

.. 158,  Thls raises the problem of what exchange rate shotild be
o usede i The official exchange rate is based on external trade
o endrmoney: markets and does .not necessarily reflect the domestic

- price Jevel of .countries op the real ¢ost of ‘research and
-4 deVvelopment activity, Thig dichotomy Detweén internal prices

© and the exchange rate is, in general, most significent when
- comparing North Amorica and European Member countries and again
‘between Turope dnd Japan, VWhen making international ‘compari-
'59%5"if”wddld'be preferable to use a special Myeésearch exchange
race", Coe T

ézﬁiQ#ﬁatiénifeQuired~-‘

159, In order to calculate useful 'research- exchange rates!
L would, for example, be nccessary to have information on the
Britios oh auaRbL Ly fops | oCooSaY to have information o

(8), ‘Labour costs,
. (b) “other current expenditure,
{c) capitel expenditure,

o Since this kind of information is 2liodt unaveilables it is
- ‘extremely hard to calculate these exchange rates, as is shown

in Appendix IT,

At
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- k. - The measurement of the output of R and D is not treated
cingthis manual ;.. Theve is,, in fact, . no accepted system of

. measuring the results of researchfeiﬁharggt'gatibnal or at
international level, nor does it, at the present time, seem
possible to frame such a.system(1l)... /The most that can be
hoped for is ‘that in.J0~-20 -years yimescme'for m of statistics
ofr output will be available, Thére is, Rowever, one measure
whiohy, though-quite separats.from R.and D data, may give some
cation of the technological situation ¢f a country at
erogbional-devel, that Is-the:balance . of technological

g

ayments ,

‘2. " Payments for patents, licenses and technical lnow-how
are a separate category which should be clearly distinguished
~Arom 81l R and D extramural and intremural. expenditure, .
Although they are a separate category and often neglected,
-they ‘are extremely important, It is cvident that no single
_country can lead simultaneously in all spheres of R and D,
Nor can any business enterprise be permanently ahead of all
1te competitors., Rach country (or enterprise) will wish to
mportt some of the results of R and D already performed
sewhere, This applies with particular force to small
untries (or enterprises), where size is {tself 8 limiting
¢tor, .and also to underdeveloped countries and technologi-
Y ‘backward industries, but it is also true of the largest
amtries such as the United States and U.S.8.R,

“J»  Consequently, it is desireble to obtain some measure,

-however imperfect, of the transfers of research results and

aﬁﬁghﬁiaa;-know~how from one country to ancther. Some rough

,ind;gat;on of the magnitude of the “Balance of Tecbnological

Payments" for any individual country can be obtained by ,

collecting information on patent, license and "kinow-how" :

-expenditure, These statistics have two advar.iages. Firstly,

‘they-are "weighted" by the valuation placed by the world

market on a particular patent or licence, even though the

market is very imperfect, Only iaventions of some economic

Significance will be the subject of licensing arrangements,

. Secondly, they include expenditure on inventions and develop-

- ments which are not patented for a variety of reasons., This

;. expenditure takes the form of payments for Utechnical know-how!
c-and ‘there is very little doubt that it is increasing rapidly.

winsl
:

(1) Measurement of the Output of Research and Experimental

Development UNESEO 10809, ~ ~~— -~
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b, For all these reaspns & measyre of this flow of funds af
international level 1is desirable, -+~ There are, however, serious’
defects in:these.statistics: relating to,.Fhe, transf@rs be‘bwaen
associated companies, - In-some -coges tHepe :afeipadd for in th
normal way as market trensactions bubt'in other cases there  ar:
prabﬂbly ﬂ?l‘%&’.ﬁ@, *i‘iotitipus pgzyments or. even, ;L;’l:fla‘l‘ggad paym'_ i
dn some, cﬂ»ﬁﬁs a’t stics, on payibnth and”rocely
patents%,f -liceneces and; know-! h"bw to, and. from abroat ‘re
raguidder independently pf:ﬁ and. .‘p smgys " fli‘ga:,r:1 exemp
of dmvisible.dransactions. from balanice of :p *y%m"e‘h‘
arsbyipatentiioffices. L,I:ﬁ tHese statistl 9
comprehensive, ifmay: ) no‘l:, be. gmces Kiod “li
~\1:3.Qns~ within.the, framework of. &n'R
- cagesukt will, be NeCeSSATY,. .
" figures with the; same: se;::tor“énd and
R and D S‘ta'tistics.

%
%




o o
T BASSSPR TS 40 - 66 -

P APPENDTNIT ¢

"Effogts in’ Calculating,aesearch
o =xc§angc ﬁafes‘ ;"*

'.HF-".-'-,e - - N . 5 L e

e ' The & atistical methéd used in'caleulaﬁing research'w*
A exepangeJrates is essentially similar to those involved in
SR ﬁh;nat;ona;gcgmpérison of nptional producty which werc
ed at. the O.E.E.Cy in the 19507s(1); " The" costs of: the
-8 ""’f'ﬂical baske't oi‘ goods of COUh'bI‘Y & is:chleculated

At

ek 1g;”f ‘68 of cowntry B and their-sun' compared: with the

bﬁ&;‘n;'gppst in country A, “imilarl¥ the typical’ ‘bagket

o : ?QQ§:Qf caunmry B i ¢ompared ‘at its pride in Avend its

i ;Prkpa aL: ¥ " The two resulting retios are ‘averaged: and the

f,fh‘“rafio,applmed,to ‘the 6fficlal” exchange rate to- give’ "purchasing
-%‘ypower cquivalent" ‘Por the field in Question(z). S \

””*A(1) Milton Gilbert and Associates, Comparstive Natlonal

;(2)' Thé_mathematical formula is the following:

Gilven - 1...,1.-.2‘1, the

PA . indices of the various
:EEiL F1A Q1A items etc.

T=1 - A and B the specific price
indices for the two
n concerned countries
== PiB QiA ~ Pi the price of one unit
: ' of component "i%" in =
i=1 country A .
n : ' o
'-:S:_'."’ PiA QiB
=
PA 1 - ~ Qi the actual number of
- it units
n

== PiB QiB

ke
]
4
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N whe method has two 1inked disadvgntages. The Iirstf 3
ﬁhat'it‘yields two resuits and, thmrefore, 1t might be usefiil:
=to“useusome method of averaging. .JIt is a matfer of discussior
* whethér the arithmetic messi, the geometric, or a combination of
thestwo should be used, Secondly; the method 1s net
. tr&n” tive. Countries canconly rvoperly bs. oﬂmpzred in_p‘

“we calculate a ‘'purchasing powes equivalent? B tﬁeen
'Gountry ‘A and country B and country A and qaun;r,
properly speaking, use.these resulis to draW an
between country B + country C, In practice,
‘usg:’the calculations diregtly fo £ind a ratio, bﬁtween ceunﬂ

A g RS

- B + G but must repeat the operation in each’ instanee.

3. S The fivst efzorts to aoply”this method of oompar‘sou
‘R and D efforts were made by C, Freeman. The first caleulation
was. pu blish d in the National Institute of Economic and So
Reséarch’ reviev L1962 and cowersia: ‘comparisonibetwedn R
- gxpenditures. in %he Business Interprise sector in. the United
. Kingdom and the United.Status in 1958/59. In this case th
 basket of goods was the fotal R-and Diékpenditre ¢ rthe:
- Business Interprise sect.: and the items: labour c&qts,‘m
naterials. and:equipmeni:-and other. costs..:“\« PR ;
that, theprice of-labour:in:the United. ‘
as high:as.in:the: nited :Kingdom,.ahd tha|‘the Prige.of
rialstond eduipment:was.the same in the, L countries an
ﬂthekpricea ofother:cast . components (;ncluding Eprec
S Wers’ 2 g times as highra n. the United. Klng§ ’
e'uz; e

A:Mu' The calculation 15 asﬂfollews.
USA JJ};pa @: B CJ.-W e g
tor 1958 /51

[
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IJK -Lf4h » Of B B UI{ Dx.-po B.'t
‘ sector 1_9_’28[5‘9__ B8 Pricas
(B % 0 o (R ix )
o e T |
Labour cost ‘-121 %3 & .- '_ :_363._1.___'.
VP Matarial and CL e e
Ceduipment 0 60 x 1 = o iuoonn 060
ofHer eosts 93 x 2.4 & U 253

5@511;5565,. at wa'.weignt‘s = g;;_g 2,39 or $6.70 to £
. AT LY i :

:'-‘l'Arithmatic average 1. "f" to £ = 6,3 L .

o ¢“ ‘Fracman ggain ug”d basically the same methoa in his

1,;%#$arnétionﬂl comparison(l) for 1962 of seven couniries,.

L United  States, Belgium, France,. Germany, the”Netheriands,

JUni%ed Kingdom and the. U.S5:8. R. The prica/waight (total :

i ‘éﬁpenﬂit&re) dats used were again’ expenditure.in the Business

- IEmterprise sedtor (except for Germany) and in order to find the
~final rate, an arithmetic average of the geometric and arith-
metic averages of the original résults was Used,: -

6 ﬁm%The implications of the use of "research exchange rates"
wetenclenr, On an.adjusted basis; the amount of financiel

i'ﬁlf"_‘resaurces devoted to R and D in Duropean Member countries was
‘_;higher in.comparlson with the United States.

T Te It had originally been intended tha't similar "research .
: exchanﬁe rates’ should be calculated as part of the I.S.Y.
- 1963/64 exercise. However, as there wes-en eviremely low
response-to the questions on wages of technicians “and_ suppor-
-~ ting staff, included in the questionmaire, and 25 the source
*upon which Freeman had drawn was out of date, it was not
. posgible.to update the Freeman ratios or to calculat:e ratios
ol for Mokber countries not covered, The following paragrephs
suggest, sone :E‘uriher means ©F obtaining and evaluating data
for estimeting “rescarch exchange rates®,

h - 6 s .
: R
f’ . -‘.‘."-I © ';.“A P T

(l) The Research and Dcvel ment Effort in Western Europe
erica and oviet Union C., Freeman &n

I Young, 0TI, IE"'GB .
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8. - In survergowhere maripower and expenditurd dataiore:
collostod simuliangously ond vhere labour costs ars:brokep
dowri intorgeverelclnssss: (eigsicost of £i8:lagicomtie
nicians ands supporting. staff),  one can.approach the!prok
ira € and Prx @ {unlile the. appraach already:described.whe
T@ﬁeﬂkﬁoﬁsﬁhﬁwatiaﬁofiPﬁgﬁanszux'Qb$¢thheama#gnlalwﬂr Wi
from netional surveys is prohably not sufficleatly debal;
or internationally comparable to allow this approach but
possible vhere international swiveys have been made of 8
units, such os the study by Brumer(l), which gives infol
on the quantity of R and D manpower (Q.5,E., technieians,
other workers) and on the actual labour expenditure {on ¢
on technicians, on other workers) per (2.5,8.  The exper
of a rescorch team in country A (= 1 Q,S.E, + supporting 8
can thus be coleulated at Bts prices ond compared with act
cost in A,  Similarly, the cost of a B team can be calcl

at A prices and compared with actual cost in B and an ariih

metic average of the two ratios taken, o
9.  In the absonce of internctional surveys it}iS,ﬁécéé ar

to proceed, ag did Froocmen, via price ratios. Whilat a
certain amount of information is available on wages of sci
tists end engineers, technicians and workers, the probl
 remaing to decide what is a "typical’ member of ench g
how to weight the groups. The latter problem is partd
difficult when scientists! salaries are surveyed sepirately
from thosc of engineers. I

Other cospls |
10. ther costs, which here include all current expen:
except labour costs plus capital expenditure, can be div
into three kindss: ' . ‘

(a) Spseific to R and D (materiglg‘and;gQg§2g§n§;g

Materials and ecuipment vary, not only‘infﬁﬁahéﬁ’
and quantity, but slso in kind between fields of -
sclence and type of R and D activity. - =

(b) Dependent on genoral ware levels (main%éﬂaﬁééf L
repalrs, conteon foollitios, aduinistration costs)

(¢) Dependent on netlonal rates (xos, electricity
vater, telophone olc,) o

(1) ¥The Cost of Busic Sclentific Resecrcl in Jurope®, =
Deporiment of Defence Bxperience 1956/68, EiD. Brunner, -
RY 5275 PH, The Rend Corporation, Santa Monica, S
California, 1967, -
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gopE T
mesmr, scTmicns "

11 As»ranomy. ¢ LODORALQTY asd rophysics, JqP

e agtronomy: Padio astronomy;
agtrophysles; - A»ray, gamm 2
agtrongnya.; ., ... N

o

12" "Chemtgtryy ™ ”Ino?géﬁic;'téféandmetallic;*
' physicsl., T

15 Physicss .- . .. .. Acoustics; atomie and molecular' on
\ T densed matter;  slementary particlcs
nucleny gtructutre; optics- plasma

,Algeorﬁ~~,:,a¢vs13' applled mathemati 5
compuier scletica; foundations and ig,

EoOmetEY; nﬁmarical analysis, 8t
: txcu, &opolady,f

sclmc.us (T‘ﬁm’JJSTRIAL & LXTRATLRRBSTRI

' Atmasthx
acie iced;

et

‘Aeronomy,. solar, weather mcdifih
eﬁtraterrestrlal atmcsphere,‘ meue

‘Engineering geophysics, general g
o geodesy. Bnd gravity; geomagnatism

hydrology, “Inorganic geochemds®
.. 1gotopic geochemistry; organic geo
. chemistry; laboratory geophysics,
_palaomugneLism, -paleontology; P
-, gaography ann.carto&raphy, seismo ORY
801l sciendes, |

*Cﬁcmlcal oceanogrophy, geclogical oceas
ey, n&grapp;, pnysical oceanography,
' mqrina geophysics.

oAt

L Aeroneuulcah,ﬂiﬁﬁfAerod'namios.L'”
L2 Astronqutical | Aoroqpace;"aspéoé tochnology.

%3 Chemical: Petroleum; petroleum refining'proceéﬁﬁ
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Bag

i:,-ﬂGivil: Architéctural;- hydraulic; hydrologic;
S e ... mawine;  sonitary and environmental;

‘4% Electrical: Commmication; electronic; power.
"':%ﬂaéhani0&1= Ingineering mechanics, . . .

; 7¥MG$V‘ uegy and : . - ax
5 a¥ " Covamic; wmining; . textile; - weldding.

Agricultural; ‘industrial and manogement;
:nuclear; _pocoan engineering;xvsys#ems,

Note:s The Life Sciences include the
following diseiplines: ‘

Anatomy; onimel sciences; baterlology;
biochenistry; biogeographys; “biological
oceanography; Dbiophysics; dentistry;
ecology; embryology; entomology; evo-
lutionary biology; genetics;y immuno-~
logy; lnternal medicine;. . microblology;
neurology; mnutrition and metabolism,
opthalmology; parasitology; . pathology,
phammacology; phermacy; ~physical
.anthriopology; physicel medicine and
rchabilitation; " ‘physiologys plant
sciences; podiatry ; preventive medi-
~ cine and public health; psychiatry;
radiobiolopy; rndiology;’ ~Surgery;
' systemdtics; veterinary medicine.

‘Resenrch i some' of these disciplines
- may be classed. as blological, clinical
-medical or ‘other medical, dependin
“upon “the netire of the particular pro-
jeot, " Refercrice should be made to the
Ffollowing dofinitions in tho classifi-
‘edtion of data on the Twiding of research
“in the Life Scicnces: '

Those sciences which, apart from the
clinicel medical and other mediocal
sciences as defined below, deal with
the origin, developmerit, “gtruéture,
function and interaction of living
things., | ' T
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h2  Clindiuol

o Medleals . .o Study of The patnogcnesms Laghosd
S Lo T ke rapy of a;particular ‘dipease or
‘;*Lnbno 1 conditions in living human”
:‘uhjécts uhder controlled condition

Sﬁudiéu of the causos, effects, pr,x
vertion, or tontrol of abnormal con

_tions in man or in his enpyironmant, g
“§t relates to health, except £or thi
_iplinical %specus as deflned abave.'

;ﬂ(”he above;three closses ekclude tf, ‘j
“paycholégical sciences as defined'“
elsewhero). P

v
PR

‘?Pﬁxﬁﬁéiégﬁhi_ff;ﬁ”;j_ﬂ?

61 Biological
e ,nspeCuslmm,h;pw lFxporlmeﬂtal PpSy cholo e

N . " .;”bChm vieur: . clinical psycholog?g
prarutiyaﬂpsyahology, ethology¢

62 Sccirl ‘
asrectst Se o ial psychology; educationalf

. personnel, vocational psychology

tegting; industrial and engi:.

psychology; development and

personality.
SOCIAL SCIENCHS
71  Anthropology: Archacology: ocultural and person
| : soclal and ethnology; applied
anthropology.
72 PBconomice: Tconometrics and economic st&tist

history of economlc thoughts;
nationzal economics; 1ndustria;
and agrlcultural economics; m
economics; microeconomics;. D
finance and fiscal policy; i .
economic systems and developmen_

73 History: Cultural; politicals; social?f
and pailosophy of sclence, L

74 Linguisticas: Anuhropologlcal—arCﬂaeological*5 0
putational; puychollnguisticss,};
sociolxnguistics. o




- Arep or reglonal studies; comporative

- government; history of political ideas:
intemational relations and law;
vational political and legal systems;

. political theory; public -
administratiou, S
‘Comparative and historical; complex
organisations; culture and social

Cstructure; demography; group inter-
actions; social problems and social

‘welfare, soclological theory.

Social
sciences NEC: Research in law and education NIEC;
: soclo~econonic geography. '

IR SCIENCES y . R ' \
Tel L To be used for multidisciplinary and ‘l"
interdisciplinary projects which cannot

be clogsified within a primary field.
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APPWNDITfivL&agga,émuggaﬁfﬁhﬂa &
{ ..A.-
tians for the ar»?ut o the'laﬁion 1
& m LCr‘i’tionx R B . .

4
%}‘t o 1

‘l. It is obvious'%hh%. ?hbn préparmng ‘nebEonal R and D pub-
lications, the primary conglderdtion will “¥e ftorpublish the
data-of saybype g in the layout which will be of mogt .
interest. to. the, national reader; However, sgfignal publi- -
cotlons are ofteéy uded Bs & .source-for’ $Htérmational eompari”
sons and, in order Lo avéid the mlsuse”of dathy it isg:
‘recommended that publications in Member countries should
contain the following in one of the officlal O*B.C' -
1ﬂngua535- - R P

HIC TS
ua ity dnscription

a detailed qugl
a summery text of malb regylits -
wasgLossary of ~tahle huadings and %&b
tranﬁlatlons "6F “the rootnates to Eﬁ

~ Preferably iltems (c).and (d) should,be published in L
the tﬂbles. i 4: AT

2., In anaﬁvs;a,n

ia; COVETLES and preoisidn of the R mnd D statiatics ;
blonbeviations (11 any) in definitions and concepts I
“the standsrds ‘Tatd dovn-in-the Hafual, Men this 7
information is aveilable, misleadifif ¢o parisdng can
{-be.avoided: and, the risk o:E Talsge con ' sions di_

7 Snad cunsiéa-a (e RIE SN E R O S MO ¢
| . 3 nuality description dh AR AR
A, . For each sector, specify ‘gl ﬁarfaa*pnssiblﬁwyhe following

o’ épeniﬁ «de?iationg fram'the nifiuel, nd indicate
S Hhoirronantitative importanedilh 1A} RIS

ThETEa be L -déviatibhs Qescrdhed du (1), gre
‘u;cpnsismant aith.national HA practices or nat_

(3) ggecify import%nt'borderllhe cases ‘end indicate
eir quantitative importinee.: :




ﬁﬁsgﬂfﬁ%iﬁiﬁq*~~ e

A,a Sources of information

(L)..  Burvey (spaci;y if by mail and/or by personal
“Interview; odd- copy of . national questionaire)

Awaa45£€2J~1Indirect_iﬁxormation (specify pources)
4 vt Branples . Governfient budget dqtq. -

L Eed .?%}NOBB, If indirect informatlcn 18 utilised as -

R indicate . magnitude of GOVGrage) -

S SR 53%: Semple -SUrvey . |
e A4) < -Indirect inf ormation (indicate maﬂnitude of
coverage). '

" Note: Specilfy Tor each' of (1) L (3) the
reIevant data on:

Za; samplo’ design - .
{b) ..response dnta and estlnation mcthod(s)
including method of imputation for
. hon-response,

s For each graup of variables, spec1fy as rar as possible
@ha follawing' B

-ﬁ;l' Dev1ation from the definitions s in the manual

Example: Classification by 1ndustrial branch

‘Data mainly receiwv

edﬂfrom.._

1) Accounts of respondents o

L 2) Budgets of respondents - .. .

wivants sed3) 100ther dnformation supplied by rospondents
4) Other external BOUrcés (spec fy).-

3. F tlmates B

ade b, collecti ng agencx

.-' ‘Hiig Imputatlon of missing dnte (SPGCify method)
SEEM Transformation of data to PPQPer tlme (specify
method) , -

,’wﬁﬁQ? Qf,we as ‘survey, indicate the prcportion of the
SN ﬂ; :sector coversd by sach, +ype.‘-
s}ﬁ"A;fh Ccvegag o '
o El} Total survey '
2) Cut-off total survey (specify cux—off point and
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C, Editing tachniques

It moy also pe useful to indicate which of the following :
editing techniques have been used:

(1) Cross~checks of scclor classification of’unxts_t
with the NA classification.

(2) Checks on internal consistency of repartedAdataf
(a) cross~wise, {b) length-wise. S

)} Cross~checks of transfer data between financing.-
and performing units.

(4) Checks of R and D with other information
(specify). L
Drample: WVage rotes and wage changes according N

to R and D statistics compared to S
general wage statistics. L
R and D capital investments ccmpared -
to total investment by enterprise.

(

W

4, Sunmary and glossary

The usefulness of national publications to foreign coh-
sumers of R and D statistics is - as a rule - seriously lim
by 1anguage difficulties, For this reason & summary and:
glossary in one of the official 0.E.C.D. languages would b 0
most useful, Furthermore, a summary often is of considerab'e
value to domestic consumers,
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