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1 Introduction to R&D statistics and the Aim and Scope of the Manual

Frascati Manual Basic Definitions and Conventions

Part 1 Institutional Classification

Defining and measuring R&D: General Functional Distribution

guidance Measurement of R&D Personnel
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2 Concepts and definitions for identifying Measurement of Expenditures

R&D Devoted to R&D

3 Institutional sectors and classifications 7 Survey Methodology and Procedures
for R&D statistics 8 Government Budget Appropriations or

4 Measurement of R&D expenditures: Outlays for R&D by Socio-economic
Performance and sources of funds Objectives (GBAORD)

5 Measurement of R&D personnel:
Persons employed and external
contributors

6 Measuring R&D: Methodologies and
procedures

Part I

Measuring R&D: Sector-specific guidance

7  Business enterprise R&D

8 Government R&D

9 Higher education R&D

10 Private non-profit R&D

11 Measurement of R&D globalisation
Part I

Measuring government support for R&D

12 Government budget allocations for R&D
13 Measurement of government tax relief
for R&D
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Table Personnel to be tracked as part of a statistical unit’s intramural R&D personnel

Institutional sectors

Business Government Higher education Private

enterprise non-profit

Persons employed (internal personnel) contributing to a unit’s intramural R&D

Dependent Employees! Employees! Employees! Employees!

Independent | Working Not applicable Not applicable Only
proprietors? applicable for
Unpaid family Households
workers3

Special cases of external personnel contributing to a unit’s intramural R&D+

May be

R&D grant

Doctoral/Master’s

Volunteers®
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dependent holders; students?; R&D
or

independent students?® Professors

Doctoral/Master’s | grant holders;

emeritus

External personnel contributing to a unit’s intramural R&D

Dependent Professionals and technical employees acting as intramural R&D consultants

in fulfilment of the provision of a scientific or technical service by their
employer(s) to the statistical unit reporting intramural R&D.

Leased employees? are included in this category.

Independent | Self-employed professionals acting as intramural R&D consultants

1.

The category “employees” is intended to include all persons engaged in the economic
activity of the statistical unit other than working proprietors and unpaid family workers.
It includes outworkers when they are paid by and are under the control of the same
statistical unit. Employees engaged in activity ancillary to the main activity of the unit
are also included, as well as the following groups: persons on short-term leave (sick leave,
annual leave or vacation); persons on special paid leave (educational or training leave,
maternity or parental leave); persons on strike; part-time workers, seasonal workers
and apprentices when on the payroll.

Includes active business partners. Silent or inactive partners whose principal activity is
conducted outside of the statistical unit should be excluded.

Family workers who receive pay for work performed should be classified as employees.
These categories may apply in more than one sector. Those where they are expected to
have the largest impact are highlighted.

Students should be included only under the condition that they are formally engaged in
R&D of the host institution.

Volunteers who are contributing to the intramural R&D activities of non-profit
institutions should be clearly identified by the statistical unit reporting R&D activities,
in terms of qualification and tasks actually undertaken.

Leased employment entails the provision for a fee of human resources for client
businesses. Leased employees are on the payroll of an employment agency rather than
the payroll of the statistical unit paying the fee. This provision of human resources is
typically conducted on a short-term basis. The following are excluded from leased
employment: Purchased or managed services, such as janitorial, guard or landscape
services; Professional or technical services purchased from another firm, such as
software consulting, computer programming, engineering, and accounting services.

Exclude temporary staffing obtained from a staffing service, contractors, subcontractors
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or independent contractors if such personnel are not contributing directly to the

intramural R&D of the statistical unit.
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Table Identification and reporting of R&D personnel and categories of R&D

expenditures
Classification | Person’s Description Institutional Reporting of R&D
employment sector expenditures
status
Internal Person employed Employees! Labour costs(payroll
R&D (dependent) data)
personnel Person employed Working Not relevant for | Usually not reported
contributing | (independent) proprietors, government and | because they do not
to a unit’s unpaid family | higher receive
intramural workers, etc education remuneration
R&D sectors and for
most private
non-profit
institutions
External Self-employed Contributors Other current
R&D consultants to the costs-external R&D




personnel: intramural personnel
employees R&D of their
customers on a
contractual
basis
Employees of Contributors Other current
other units hired to the costs-external R&D
as R&D intramural personnel
consultants R&D of their
employers’
customer on a
salary basis
External Doctoral/Master’s To be found Other current
R&D students primarily in costs-external R&D
personnel: higher personnel (to the
special cases education extent students
institutions but | receive R&D grants
also in other or external
institutional wages/salaries)
sectors
R&D grant To be found Other current
holders mainly in costs-external R&D
higher personnel (to the
education extent R&D grants
institutions and | would be reported)
in government
R&D
institutions
Volunteers To be paid Usually not reported
special because they do not
attention within | receive
private remuneration
non-profit
institutions
Professors Specific case to | Usually not reported

emeritus (similar

be found almost

because they do not




to volunteers)

exclusively in
higher

educations

receive

remuneration

1.

Includes Doctoral/Master’s students on the R&D performing unit’s payroll. It may be

useful to obtain separate counts for students on payrolls of higher education

institutions.

Q@ EHRAITE

FEMTiE, AMMIRIESHE O IRIE SN ICATFEE 13, SMIIZERREIERH & 220 |

JRIE SN BN % B IE, NEREAMTZEE ONERE LT TAMES ] Tidde <,

[(ZooOfRE | \TGHDH RS,

— 75 BATHAETE, TAHE )] (ICE&)TEY ., MIERERIEEEEDL . JRESN

BEEZOLETHEEL T, ANEEMTEEROBEEMZ & 57201213, HH7ERMR

PEEFEIZHOVWTH, [HBJRESNZE] OBENKEE LT HidbZtiid

A BATOREN D DRIERAEF L 720 GEABEA/HOEITRET HNRNT LD,

EELARNPLETHY , SBROFEL Lz,

_10_




(2) ARMAFEDOEFERIC, HETFMTIL, HERBIBAF (experimental development) DFE
212, Tproducing additional knowledge ({FMNBUZRENEEZRIHET )] LLVSE
HIEA ST

A\ v =a TN EDRIEND, TR T v AOAI XTYEC
FIT7-EETH LD L OBHN RS, ERRIE TR AT 2B~ 5 .
A EOEHRPLLA LOWENBUTO F F TIODBREHBLE,

® FMIZHITHEEERT
TEROELBY, TWZER%) KON BRI ORBASVDEHEINTND,
LL, =27 VT, TEBEI TR ERZTOLDOEFERE LTV
W] EWIFLENH D (BESH),
B, ZFTFMO TERERMBA % (experimental development) | @ & 3% (Z
[producing additional knowledge (fIINEYZ2HERZAIHT5) | &9 B
ASINTWD, SBEOWET TIL, BICBARZIT O 21T TR Hika Rl 01784 % 5
HDTR&D (HEFTFMIZBWTER LD [lresearch and experimental
development|) THHEWH LB BABGELNTWD, £, AR - <w=
2TV EDRIEND, Ty N7 e A0 Ik EBCMITIEETH D
EDEBNRIN TN D,

® ILTHBEOESE
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Research and experimental development
(R&D) comprise creative and systematic
work undertaken in order to increase the
stock of knowledge — including knowledge
of humankind, culture and society — and

to devise new applications of available

Research and experimental development
(R&D)

undertaken on a systematic basis in

comprise creative work

order to increase the stock of knowledge,
including knowledge of man, culture and

society, and the use of this stock of

MR . L.
knowledge. knowledge to devise new applications.
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HBE | WA Basic research 1s experimental or
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acquire new knowledge of the underlying

foundations of phenomena and
observable facts, without any particular

application or use in view.
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Applied research is original investigation
undertaken in order to acquire new
knowledge. It 1is, however, directed
primarily towards a specific practical aim

or objective.

Applied research 1s also original
investigation undertaken in order to
acquire new knowledge. It is, however,
directed primarily towards a specific

practical aim or objective.
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Experimental development is systematic
work, drawing on knowledge gained from
research and practical experience and

producing additional knowledge, which is

directed to producing new products or

Improving existing

processes or to
products or processes.

Experimental development is systematic
work, drawing on existing knowledge
gained from research and/or practical
directed to

experience, which 1is

producing new materials, products or

devices, to installing new processes,

systems and services, or to improving

substantially those already produced or

installed.
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2.1 5

2.1 77 AT 4+~ =27 M RS S O A0 K ORI BA S (WFZEBH ) |
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LEERBBOBND,

(JRXX (&X))
2.1 Introduction
2.1 The Frascati Manual has provided the definition of research and experimental
development (R&D) and of its components, basic research, applied research and
experimental development, for more than half a century, and the definitions have

stood the test of time. The definitions in this chapter do not differ in substance from

those in previous editions. However, there is recognition of cultural change in the

definition of R&D and of the use of language in the definition of experimental

development.
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5.2. Coverage and definition of R&D
personnel

5.22 In the Higher education sector,
doctoral and master’ s students and
individuals who are R&D grant holders
could be treated differently in
accordance with their employment status

If a higher education institution gives
them a status of employees (or,
conversely, the institution’ s employees
were enrolled as doctoral

students), —i.e. they are on the payroll

5.2. Coverage and definition of R&D
personnel

5.2.3.Classification by occupation

305. Postgraduate students at the PhD
level engaged in R&D should be
considered as researchers. They
typically hold basic university
degrees (ISCED level 5A) and perform
research while working towards the PhD
(ISCED level 6).
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of the university - such persons should
be included in R&D personnel total as

“persons employed” (internal  R&D
personnel) by university (or by any other
statistical unit in the Higher education
sector). However, if they are not on the
payroll of the university, such doctoral
students and grant holders should be
included in the R&D personnel total as
external R&D personnel when receiving
compensation, whatever its source and
funding channel, for the R&D activity
they undertake. It is also possible that
doctoral students who do not receive
funding are nonetheless included in R&D
personnel totals as external R&D
personnel. This guidance for students who
do not receive funding holds also for
master’ s level students, as long as they
are enrolled in research master’ s degree
programmes and the FTE research component
can be reliably identified and separated

from the tuition component.

5.30 Master’ s students may in some cases

be counted as researchers. This applies,

in particular, to students following an
ISCED level 7 research master’ s
programmes, 1i.e. those leading to the
award of research qualifications that are
designed explicitly to train
participants in conducting original
research but are below the level of a
doctoral degree. However, it is important
to include in R&D personnel totals only

master’ s students receiving some form of

5.2.5. Treatment of postgraduate
students

324. All postgraduate students working
on R&D and receiving finding for this
purpose (in the form of a salary from
the university or a scholarship or
another sort of funding) should in
principle be included in R&D personnel
headcounts.  However, it may be
necessary, for practical reasons, to
reduce coverage to those students for
whom the corresponding R&D
expenditures and full-time

equivalence can be estimated.
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payment for their R&D activity or for
which a significant FTE research
component can be reliably identified and
separated from the tuition component

totals.

5.2. WHEBILRIESEH OHIH & E %

5.22 EEHBEWMTIL, MIEERERAERD]
ELRRRRSAE . I ONCAFZERE 76 B Bk 4 (R
FTHhHLHBANL, EH EOHALIZHE- T,
XBILTHRY bbb XExThsd, bLE
EEHERSEES ., D ITEEBROHNL A 5 2
TS 76X, (UL, Wiz, =MD
(RN, BEEEEA L L THRESTWY
72513 BRI, D REDORFEDRS
XHLE EICH DB, FD XD REIL,
RF (HDWTEEHEBMICHBT 500
72 DM OKEEHHEAL) T8I D WEEET (N
AR NEEE) & LT, WFSEBIRNEE
BFRERIZEDDLRETHDH, LNL7Nb,
B O BKRFEORGZIAE R WEA, £
D & et LIRS L B R R I,
B O AEY AT IR BN KT D Z DR
R EBERE RN THIL, HREHZ 15T
WDGE . SN SEBIRIEFE & L T
BREEER2EKIZED LN RETH D,
Gl gz T T nWELIRREEETH
> Th, ABUFERRIEFEE & LR
BRUEFEFERRICEDDLZELARETH D,
BBy EZ T TR WRAEIIHT 520
fREHT, YR FAERMEELHRET 7 Z
LZB L, o, BREHREIZBIT 50720
DOWFFEOHERREZE D B TE 5 X 5 IZF
ESNBREOBERL INHEINGE L NE
D, EEERRPECLARDTH D,

5.30 EELFRREFAE. WL OO FEHNIZS

5.2. WFICBILRIEES DO & E %
5.2.3. WkEIZXL 278

305. R&D IZHEFET % PhD L)L D KR
X, BHREE L RRTRETHDL, D
FEE, AR KFOFNL (ISCED L
Jb BA) ZRf> Tk Y, PhD(ISCED L~/L
6) \Z AT TIREN L7235, #FFE 21T > C
W5,

5.2.5. RFBEAEDE N

324. RRDIZHLV A, ZDO HHJTE S %
ZTTND (RENLDHE, HD0E
REEMOFHOELEOEAT) T
TORFEAZ, JFERIRIZHFZEBIFRTESE
FOHBIZANDLRETHDH, Ll,
FERA LB G x5 RD SCH K
DA Z R T2 2 R TE %4
IR BRERLDVEND L GELHDHTEA
Do
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WCE, BIREE L TCRAREINI DD L
gy, Tk, &<, ISCED L=v 7 @
WHFEE L7 v 7T A0 Bz, ME O
ZAT O BINE Z A 5 & O I ARG
SNTWDLHDD, HLE0KELZTED
WMRER DFENL DR GO N DT a s Z
LEBETLFECHEMTIND, Ll
N5 BFFEBISETEENC R LT 5 D FERE
DWW AT TNDH, T, HIEHREIZE
T2 OMFEOERN, EEHTE L X
IRE S, BEOERDENLHEESN
155, ELRSEED D E N RBRIEEE
BREERIZELZENEETH D,

<BE1>

(BEER)

BELEFR VA ZAE R ME LR VAV ZEDORY HF

5.27 BB F AKX O EREA AL, FAEOFEKEIISCTRET LI LN TE
Do oI, FLL UL (ISCED LV 6) ORFHEHET L, ZhLi, ELifE
L~UL (ISCED L~UL 7) Wil L~UL (ISCED LL 8) THE LT\ %, (ISCED
HIREDERITOWTIL, 5 5. 4 8 TARNERKIC L DR IEFE L OUE ) 2SR
&)

Treatment of doctoral and master’ s level students

5.27 Master’ s and doctoral students can be identified according to the level of

their studies. They have completed university education at bachelor’ s level
(ISCED level 6) and are studying at the master’ s (ISCED level 7) or doctoral level
(ISCED level 8), respectively. (See Section 5.4, “R&D personnel and researchers

by formal qualification” , for definitions of ISCED categories.)

5.81  (&HHE)

@ BEEE TN ER%EL UL (ISCED LUV 7) OSEAREE, — ORI, B
BREWTORFROIENE FEOE ZBEMBERBICB N TRE SN A ORAESE
NEEND,

5.81

@ Holders of university degrees at master’ s or equivalent level (ISCED level
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7). This category includes holders of degrees earned at universities proper and

also at equivalent tertiary educational institutions.

<BH2>

ISCED & (&, =R A aNED L FFRHFEEMESIHO Z L. (International Standard
Classification of Education)

I FAEN

ISCED level 5 : Short—cycle tertiary education (JEHIZE 3 BeME#E)

ISCED level 6: Bachelor’ s or equivalent level (X IX[EEE/KHUE)

ISCED level 7: Master’ s or equivalent level (&4 X IX[FIZE/KYUE)

ISCED level 8: Doctoral or equivalent level ({1t X iZ[AIZE/KY%E)

4 BBRXALE

EERRRRAEEEF IZ OV T, B AHINIF IR E OBFEE OFFHICITE D 2RV,

AARIZENT, MDA ZGETHEEZ L TV HELRBREEST IXIZE A
EWpn, Wit LT Y —F T v RAZ U NS BOMET —~ &% X T
ZEICHLD fTe X 5 B TlE e <, BAREN NI TR o TT o TV D IF5E O 4ifi)
BB ZITo TWDENMIEA L EBREIND, Rk 27 49 ~10 AIZKF%E
STV T EATOTRE, RFMPD SRR ERRH o7, (72721, B
BREEE R R AOLEDO NMEEIZ, HRBIZEDTND,)

BRI B D 2B TN TE LR 2 A, KRB E LR e & 1A
Bk, BHEHAA A OB OFPHIC T E H A,

AADE - fh - 3 - BREZHIE., EANIZ 6 FHTH O | thoEHoBE i
FRICHY T2 5 FRE D6 RS, FLIREEE TH Y, ISCED TikL~L
TICFY T2 Z LA, B LRS-V SR L, AR oE LRRE
FEE L FERR, ARG LT D, FEFIZBWT, REORNEDIZ, AL
DIEEIZFLR 3 5,
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(4) BEHBE MO

EBRBEEAESHE (LLF TISCED) & 9H,) D L-L 5005 8 Th HHERN m%E
HEBBETHLLE LTERIFMIZED LN TND EZ A, LUV 5 ITREY T D FERY
i, TR, B IS SRR E PR AR O S A > T D, HBUATIRA Tldoe gt &
725 TV DGR [EBREEE ATRE & T 2R EOXRICE EN D R AWiEIC Lz &
T, BV ZE &9 T2 it La s L,

D FMIZBITAREHER

FMIiL, BRI A2 3T L

PHZOW T, 3R, BURFERFT,

TWo,

L BEEHL T MO BEEMSE) 2. B

ERIPEEFRIERM k Os F BB MM 8 L

BEHEMMAOERIITERO LB,
B EE 1. ISCED D L~UL 505 L~UL 8 23E%4 4 5,
ISCED L~ 5 OFERSIE. HARDEGE, M KFOHE SR MR L Y T

Do ZHET, EHIRZT, FAHIEREICB O TRFAFD

ARG & L

TWDH S, RMEEREMBRRITHIR E LT,

k. MERFREEE BTREETHR] IC&k 2 &0 RE BHRELDT

e pose

181 ~F

B O BEIZIE THIZE] M5 6 Tnad & 25 (MEHMFERIZ OV TIL,

(F7E] ITHR D R EDOWREN LW, FEICBWT T

S =

ZIT9 2 I3 4RD

ZETHD) LEMSNTND,), FEFARIT, TS L ITEBRAERICHE R
REAZFRRL., IHBEOM EEZMD Z &) (FREATFE LT HE Lv),)
BE A UE) AHRE L, WFFEREET & L COMRE & 2R STV 2 IR D544

CIXRRDEBERMHRTH D & ENTND, FEFRHEM
HNZIESE BB MTOIL TV D (EE

MRECRBWTYHL, Z0H
H RS =IH)

X SFLEHMOESR
2015 (8B 7 hR) 2002 (%8 6 hR)
Annex 2 Chapter 3 Institutional Classification

Glossary of terms

The Higher education sector comprises
all universities, colleges of technology
and other institutions providing formal

tertiary education programmes,
whatever their source of finance or legal

3.7. Higher education sector

3.7.1. Coverage

206. This sector is composed of:

« All universities, colleges of technology
and other institutions of post-secondary
education, whatever their finance or

legal status.
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status, and all research institutes,
and

clinics that have their R&D activities

centres, experimental stations

* It also includes all research institutes,

experimental stations and clinics

operating under the direct control of or

under the direct control of, or are | administered by or associated with
administered by, tertiary education | higher education institutions.
institutions.

Pt 8 S 2 H 3 HEBIRY R

IS 3.7. mEHEM

B #EEM (higher education sector)
LX. BEFEUTIENHLIIZEDL 5, 3
NTORF:, TRTOEATKRT, LR
DE-BWERE T T 2Rt 5
N TOMOEER], I ONCAFFEBRFEIEE 23 2
B PEBE B O EZEN RO TIZH D
XATEE ST DTN TOMIERERS, &
o= R, KORIETNLR 5,

3.7. 1. XISLEEPH

206. ZOEMILLTF B S ¢
CBEIR. RSSO &2 P, R
TOREGRY:, BEKRF, ZOMofEH
A% DHBEEH
cEEHERBEOBEREDOE T TIFEI LT
Wb, HEIWNEFEFNIC L TEE I T
L. RO LENIHBEL TS T TOM
JeiT. FEBHiR, 2RITbEEND,

Q@ EHBRFGE

SEAAH M EERIE, [REMER) & BRI TR Y 2D =—XIZAG L 72

FW ORI ) ¥ 2 T DKo T, LV &ERHMIH - SREDOEG &

BIsTHEREI CH D, ISCED D L~L 5| Z/HS T A0 T, FME., FAERIKIC

GEND DD, FREAEFES 124 FIEARNE, IREIVVHEBICIVELEE

WA CH D LHEREND DT, FlxHE

. HERBI T D,
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(5) tHRfhhIHIZDUINT
WETFMTIE., SNAIZHDOET,
Hil) "ICET L=, ERE~==2T7 I

N5,
WET FM T,
*7-. BADOSNAIZ

’rest of the world”IZ 2\ T, ATDO L 9|
BIF 55NN T,

“abroad (4ME) 7% “rest of the world ({5,
B 570, B
ELOFLALEOEETHN TS HE] W) L,

EICBWTHMRA
[ S ) (BT DB

ICEFRSINTWD,
Rk 25 45 [E RARRF st BAER (OF

B 2745 A NEBINRFESRAe I E RRFHELR) | o [T HEEWH %
B 5 & “Rest of the world accounts” % [HFFMNEIE] 3R LTV 5,

2015 (557 k) 2002 (% 6 k)

Annex 2 3.8. Abroad

Glossary of terms

The Rest of the world includes:

- all institutions and individuals without a
location, place of production or premises
within the economic territory on which or
from which the unit engages and intends
to continue engaging, either indefinitely or
over a finite but long period of time, in
economic activities on a significant scale

all international organisations and

3.8.1. Coverage

229. This sector consists of*

+ All institutions and individuals located
outside the political borders of a country,
expect vehicles, ships, aircraft and space
satellites operated by domestic entities
and testing grounds acquired by such
entities.

- All international organisations (expect

business enterprises), including facilities

supranational entities, defined further | and operations within the country’s
below, including facilities and operations | borders.

within the country’s borders.

P I S0 2 3.8. [H4+

ik 3.8.1. K4

it (Rest of the world) (Z1%, BAF | 229. ZOHEFHILL T B D,

WEEND - « & D EOEESMINLE S DT T oMM KL

< ALY RRFETEEN K O 72 ) OB O TS|
2, EFHIBR T E I CTH 5 b oD RMIHICH
Teo COEELNOEFET L2 L afkii T 5
BEXEHALTWDEZAILHSD, IZDRE
mf&é@ﬁmamm T E N, AR PEHS

FEH A2 A L 72T OB & OME A,

OMEAN, 7272 LENO ERIZ L - TEE S
TWDE, M, Mizepk, N L2, KO
Z 9 LT ERIC K » THS S siBRIG 1

<
.ﬁ&f@ﬁ@%%(ﬁ%ﬁ@<%

BREBEET,
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UTTESDIZERSND, YEDEEN
(BT Dl M OB 2 E T, TN TOEE
L K OV E| ZE 221,

O EHFFCE
B e E I B I A AME D ERICOVWT, ThECEEENICEDL L2 A
FAvb o0, FMICEIT 2 EFEICKIELoo, [EFICERDE LIC K SIRALE i
DNRICT 2720, EZEIFHITOEE L L, A EOEEOMERSFR OS50 %
UToLBYRESZ LTS, ZORBULIZ, NBIFOSNAOERIZHLAILZE

DERD,
<HAT>
X5 X5 Dt
O+ SE O GEAABHIEN, AEEEEET,)
At @R SREDORT: (RFPE, MBIREE - F9ERT & Gt ) . & OO & EBEKE
- (Fft JBImPB - AFFET & & e, )
@Foftt | 2O EOKMM (TOKRF] 12824 LRWVBUER, E - A0SR
AT, FEERIFA, ERREREZ L)
<RELZE>
X5 X5 Dt
(DEaH WS oSt G BMIEN, ANEREEET,)
s @R+ WS DORT (RFPE, MBWBE - fF9ERT & G T, ) . & DO & EBEHES
. (Bt BIwBE - AFJERT & & Te, )
@z ot | oo O (TORT) IZEY L WBUNKES, E - ASTO#%E
AT, FEERIFIA, EERHERZ L)
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