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About the UIS draft consultation on measuring scientific and technological services
(STS)

UNESCOQO's “Recommendation Concerning the International Standardization of Statistics on Science and
Technology” (UNESCO, 1978) defines Scientific and Technological Activities (STA) as those “systematic
activities which are closely concerned with the generation, advancement, dissemination, and application of
scientific and technical knowledge in all fields of science and technology”. This concept was then further
developed in the 1980s in other UNESCO manuals and guidance to include three yomerlapping
components: ‘Research and Experimental Development (R&DY, ‘Scientific and Technological Education and
Training (STET) and ‘Scientific and Technological Services (STS). While the Frascati Mar\g(%CD, 2015)
which outlines the methodology to measure R&D has been updated regularly, th ther tY mponents of
STA (STS and STET) have not been reviewed since that time. Concerns have bé xpressed that given the
significant transformation of science and technology (S&T) systems worldwide«in the last three decades,
these two concepts (STS and STET) should be re-examined to ensure{!ha 9are clearly defined and
delineated so that reliable (and policy-relevant) data can be coIIecwn a lJay that yields internationally
comparable results.

In this context, the UNESCO Institute for Statistics (UIS) launche rocess to review the concept of STA
beginning with STS, which are defined as those activities that \xrlbute “to the generation, dissemination
and application of scientific and technical knowledge"«( INESCO, 1984). This revision process has included
the development of various proposals in close co ultatlon with national statisticians and other S&T
measurement experts over the last three years. A&ﬁft lS Technical Paper on Measuring STS has now been
prepared which aims at providing a better de@atlon of the relationship between STS and R&D, clarifying
parts of the definition that were considered unclear, updating the terminology and definitions to better
reflect the current status of S&T (including new technologies and policy priorities), while ensuring that the
measurement guidance clearly reflect e&oa’d scope of STS and maintains some continuity with earlier
definitions. As a last step, the UIS.is.now carrying out a global consultation inviting final comments from the
broader community of S&T dataQ ers and users.
[ N

About the global consultation

The global consul atiw tmdraft UIS Technical Paper on Measuring Scientific and Technological Services
(STS) aims to gain the perspective of national and regional experts who produce and use S&T indicators.
These inputs \Nbe incorporated in the final draft of the paper, which will subsequently be published as a
uls Tech.‘ui Paper?"

Particfpants in'the global consultation are invited to submit their comments/feedback in order to further
improve-the proposed text. The UIS will aim to integrate these to the highest possible extent. Please send
these by email to uis.stsurvey@unesco.org by 31 December 2017.
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Executive Summary

As science and technology (S&T) become key enablers of more inclusive and sustainable development, as
well as central pillars for innovation-led growth, there is a need to better measure the S&T investments and
capabilities of organizations, regions, and countries. Research and Experimental Development (R&D) is a
central activity as it is the formal generation of new knowledge and has been well measured since the 1950s,
but it does not capture the full range of activities linked to S&T-based knowledge, particularly se related
to its diffusion and application.

It is in this context that in the 1970s-80s UNESCO developed the concept of Scientific nological
Activities (STA) which includes three components: (1) R&D; (2) Scientific and Te olog ucation and
Training (STET) which measures investments in S&T human capital; and (3 tlﬂk d Technological

Services (STS). Figure 1 below highlights how these 3 components are linke the need to clarify possible
boundary issues between them. As part of a broader ongoing review o (Q'hc pt of STA carried out by
the UNESCO Institute for Statistics (UIS), this Technical Paper revisits pdates the previous definition of
STS (UNESCO, 1984) and provides practical guidance for its measu t.

P

)
Figure 1. STA and its sub-components \
)

Source: UNESCO Institute for Statistics
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As an outcome of the revision process, STS must fulfill at least one the following two conditions:

e they are based on the use of scientific methods but are outside the boundary of R&D, usually because
they do not fulfill some R&D requirement, in particular novelty or creativity;

o they play a key role in facilitating the creation, diffusion and use of scientific and technical knowledge.

of scientific and technical knowledge in all fields, including those that directly or indirectly s research

STS are thus defined as those activities "which contribute to the generation, dissemination and application
po
and experimental development (R&D), but are outside the boundary of R&D."

b 4
STS cover 4 broad types of activities: Q

e S&T support activities; (Q \v
e Scientific data collection and analysis; N\

e Governance, management and legal framework supporting S&T; \

e Preservation, interpretation and dissemination of scienti'&\f\orr‘w\yﬁon and knowledge.

For measurement, it is recommended to combine a functional aaw%h igentifying relevant activities across
all types of organizations, with an institutional one that prioritize‘erti n'types of organizations, those known

to be the main providers of STS. ,

It is recommended to collect STS data across all mstlt tlo sectors although some countries may prioritize
the Government and Higher Education sectors ﬁ&'e ccount for the majority of national STS. Countries
may use a combination of data sources |nclu dedlcated surveys, existing surveys (such as R&D for the

business sector) and budgetary data. < \\

In line with current practice, counm est’ed in collecting data on STS should prioritize expenditure
figures which are more readlly avi |Iab|e usmg existing data sources, more reliable and better suited for
estimation when needed. Data % resources involved in providing STS are of lower priority regarding
measurement and caution shoul ken when producing such data given that STS personnel may also be
carrying out R&D or other un ted\actlvmes

'\
0 \\*

\J
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1. Introduction

1.1 Background t '\

. \
Science and technology (S&T) play a pivotal role in fostering innovation, growth and productivity which can
lead to more inclusive socio-economic development and help eradicate poverty. S&Vlvities are key
components of the 2030 Agenda for Sustainable Development, as both drivers and @ih ators, as well as

objectives in their own right.’

In order to assess the magnitude, nature and direction of S&T effortsin terr&both financial and human
resources, various concepts and indicators have been developed" ovquthe years and codified in
internationally-agreed measurement guidelines. Since the 1960s; WES;O has played a key role in setting
statistical standards for the collection of S&T-related data, as\QII e}s assisting countries in implementing
these guidelines and disseminating the results of these efforts'

»° N

Among the many activities which relate to science ndﬁfhno‘[ogy, Research and Experimental Development
(R&D) plays a central role. R&D has been defin a%j measured in harmonized ways for more than 50 years
and R&D statistics are widely used for policy-m%g and analysis in both advanced and developing countries
(UNESCO/UIS, 2014; OECD, 2015). Although R&D. investment remains a key element in understanding
national and regional innovation systen;s, it igar that there is a wide range of other S&T-based activities
which fall outside the boundary or@h but.play a key role in the creation, diffusion and use of scientific
knowledge and the technologies‘that embody this knowledge 2.

v

Itisin this perspective th tNroaQer concept of Scientific and Technological Activities (STA) was developed
and formalized by UNESCO in:the*1970s and 80s in order to capture a wide range of activities relating to
facilitating, creating,*diffusin&}d applying scientific and technical knowledge and methods. Even though
until now, the measurement of STA has been mainly prioritized in countries with less well-developed formal
research systems-or here R&D activities are still limited to a few institutions or organizations (UNESCO,
1984), the act:/%es included in this broad category are key elements of well-functioning national innovation
systeTs nd levance to all countries.

o

' Target 9.5 of the UN's Sustainable Development Goal 9 (Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster innovation) aims to "enhance scientific research, upgrade
the technological capabilities of industrial sectors in all countries, in particular developing countries,
including, by 2030, encouraging innovation and substantially increasing the number of research and
development workers per 1 million people and public and private research and development spending",
Goal 12 includes "Support[ing] developing countries to strengthen their scientific and technological
capacity to move towards more sustainable patterns of consumption and production" and Goal 17 calls
for enhancing cooperation "on access to science, technology and innovation" (UN, 2015).

2 The Frascati Manual which defines R&D for the purpose of measurement (OECD, 2015) clarifies the link
(and boundary) between R&D and related scientific and technological activities (see Paras. 2.88-2.89).
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In addition to R&D, a key component of STA are Scientific and Technological Services (STS) which comprise
services and activities that do not lead to the formal creation of new knowledge, but allow scientific
knowledge to be developed, stored, transmitted and used. STS were defined alongside ﬁé,cbut the
definitions and guidance regarding their measurement had not been reviewed in the last 30 years.>Concerns
had also been expressed that these concepts are not widely implemented in terms of data collection for
various reasons including the fact that some of the concepts were not always clearly define\@d delineated,
leading to difficulties in collecting reliable data in a way that yields mternatlonall@mparve results.

The context for studies and the measurement of S&T has also changed durms period. S&T plays a now
widely acknowledged role as a key engine of economic growth and socio-ec ic development across all
groups of countries. Within these, services and the service sectorﬂe become much more prominent
throughout their economies. Research and innovation stems ve continued to evolve:
internationalization and the global integration of local and national systems of innovation within the context
of open science initiatives is proliferating. New actors and collxra ive forms are emerging based on the
growing importance of networks and mult|d|SC|pI|nary S&T co-operation. Internationally, S&T is recognized
for its key central role in addressing new and emergm‘g glabal challenges.

Alongside these changes, other S&T-related gurement frameworks and systems have emerged or
evolved, reinforcing the urgency of revisiting ﬁupdating the definitions and measurement guidance for
STS. This includes the development and imp mentation of new guidelines and manuals, changes in
statistical systems and data coIIectuQ methods as well as growing demand for new policy-relevant
indicators.

1.2 Revision process ~_* § )

It is in this context that the U CO Institute for Statistics (UIS) launched a process to review the concept of
STA and its sub-componen ncluding examining their implementation in data collection activities at the
national level.# %x;bj\ﬁe of the review was to identify problematic elements from both a conceptual
and a pracn%l| iew+and, where necessary, to develop and update the international guidance for
measurement. This began in 2011 with a consultation with national experts leading to some initial proposals
in 201[3. A further review and stock-taking exercise led to guiding principles for a revision which were
presented at.the 2014 meeting of the RICYT®> Technical Committee in Buenos Aires (Argentina). A round of
regional consultations and discussions at a UIS Expert Meeting in Montreal (Canada) in July 2015 led to a
consensus on the direction and main features of the revision. Discussions at a November 2016 meeting of

3 The third component of STA is Scientific and Technological Education and Training (STET), which is also
being reviewed.

4 During this review process, methodological guidance from various national statistical offices on the
implementation of the concepts of STA/STS in their own data collection activities was also reviewed. Most
was in line with existing UNESCO guidelines, although not all the guidelines were fully implemented and
in some cases adaptations or variations were found, thus leading to substantial variation in coverage
and limited cross-country data comparability.

> Red de Indicadores de Ciencia y Tecnologia Iberoamericana e Interamericana.
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the UIS STI Advisory Board followed by a global consultation in 2017 with national experts finally led to the
updated guidance contained in this Technical Paper.

Among the basic principles which guided the revision leading to this Technical Paper were:

e tofollow a pragmatic approach focusing on clear guidance for data collectors. In particular, the need
to clarify some of the concepts, to include specific examples and to better address the treatment of
borderline cases.

e the need to update the language and terminology used in order to better reflect Gul'rent priorities.

e to the extent possible, to maintain some continuity with existing definitions in xensure a
certain degree of comparability with data previously collected. The d@itionVutlined in this
Technical Paper attempt to build on previous ones in an incremental v(y N,

e the need for a balanced approach that covers a broad set of activi elevance to all countries
and sector while ensuring that the concept measured is well defﬁgdanq of analytical use.

5y

N\
With respect to the previous definition of STS, the main changes o@ in tﬂs Technical Paper are:
e abetter delineation of the relation between STS and RK

e clarifying parts of the definition that were considered.unclear, particularly regarding the nature of
S&T services provided by certain types of org&niz&ons;

h ]
e update the terminology and definitions t&b?cﬁer’ reflect the current status of S&T including new
technologies and policy priorities; :

e ensure that the measurement gui&a@afly reflects the broad scope of STS and is relevant not
just to Natural Sciences and 'nee\ring(NSE), but also to Social Sciences, Humanities and the Arts
(SSHA). &

y 4
The Technical Paper is strugm(ﬂa%lc?ws. Section 2 covers the main concepts and definitions relating to
STS. Section 3 develops aconceptual framework for defining STS for the purpose of measurement. Section
4 outlines a list-based definijtion of STS. Section 5 discusses measurement.

AN\
O
O\

)
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2. Concepts and definitions

2.1 Basic concepts

Scientific and technological services (STS) include a wide range of activities and are forma%eﬁned in
section 3 of this Technical Paper. For the purposes of measurement, they are defined as a subcomponent of
the broader concept of Scientific and Technological Activities (STA)® which also includes Research and
Experimental Development (R&D)’ as well as Scientific and Technical Education and Trainin G‘$UNESCO,
1978 & 1984). Q

The main characteristic of STS is that they relate to science and technology, goad concept which has no
single definition, but is based on two distinct elements: Q\\

o science which relates to the study of natural and social'phenomena using certain formal
methods (systematic, empirical, replicable); K

0 technology which refers to the application of knowledge for practical purposes into products,
materials, tools, processes, techniques, devices%. )

The third notion within STS is that of services which inAﬂwi' context comprises various activities often carried
out on behalf of third parties and which involves exp diture‘on (or human resources involved in providing)
both goods (tangible) and services (|ntang|ble)

2.2 General approach ¢ \\

In their original formulation, STS w de&ed in relation to R&D, encompassing various activities of a
scientific nature, but which for vafious. reasons fall outside the boundary for R&D (see Annex 1).2 In this
Technical Paper, this definitionis c\ldqred as a starting point, but expanded to a broader concept of STS
including not only activitieswhich.have a direct/indirect link with R&D, but also others which play a key role
in supporting or strengthening the desired outcomes of science, technology and innovation (STI) systems in
a formal and systematicvwa&l‘;{t are not connected to R&D.

>

As in the previous asuMent guidance, a short definition of STS is developed (in section 3) which captures
the essential tures of STS This definition is then complemented (in section 4) by a more detailed list of
activities which faCIIﬂQtes the collection of data on STS. As in the past, this list of STS is not intended to be
exhaL*sU&e \ cover the most common and significant set of activities that should be considered by data
collectors. The'definitions (both short and long) aim at maintaining some continuity with existing concepts
and data‘collection activities currently carried out by countries, while ensuring that they adequately reflect
current issues and policy priorities regarding S&T, and take into account what is statistically feasible in terms
of data collection.

6 The overall concept of STA is also in the process of being reviewed by UNESCO/UIS.

7 Which is defined in the OECD Frascati Manual (OECD, 2015).

8  This original description is close to the concept of "Related Scientific [and Technological] Activities"
(RSA/RSTA) which is used in some countries. This concept emphasizes their proximity to R&D and
overlaps to a large extent with STS although in a narrower form.
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3. A framework for defining STS

This section discusses the concept of STS in terms of its defining characteristics and its relation with R&D
and other closely related concepts. This leads to a short definition for STS which is then complemented by a
more detailed list-based definition in section 4.

3.1 STS and their relation to R&D

In the original definition, STS were primarily defined as those activities having a direct orkir'1direct link with
R&D, but without the "character of innovation" (novelty) (UNESCO, 1984). In order to clmlx link, it is
useful to examine the current definition of R&D as formulated in the latest Frasc%Wanqu D, 2015).

R&D is defined as "creative and systematic work undertaken in order to in ge'the?fock of knowledge -
including knowledge of humankind, culture and society - and to deys \appiications of available
knowledge" (Para 2.5).

W

=/

Frascati then outlines five precise criteria which an activity m‘tgcwill in_order to be considered as R&D
(Chapter 2). It must be: )

novel: aimed at new findings; y \ )
creative: based on original, not obvious, con@t%nd’hypotheses;
uncertain: regarding final outcomes; § \ %

systematic: planned and budgeted; anh e
transferable/reproducible: Ieading‘tO\ ts that can be codified and replicated.

uhAwWwN =

\\

The Frascati Manual also clarifies the undar\y of R&D with various related activities, some of which would
be included in the scope of STS as it*ha e&defined until now. In particular, it identifies:

e activities which arefu//ybu%thp scope of R&D including: pre-production development, after-sales
service, patent and. license ‘work, routine testing, data collection and routine compliance with

inspections, regulatio&et’c.‘
e activities which,_are'p

productio
)

rtly R&D including industrial design, engineering and tooling up, trial

Frascati explid%mggtions borderline cases between R&D and STA when these are carried out in the same
institu{tio‘w Movides the following advice:

e . "Institutions or units of institutions and firms whose principal activity is R&D often have secondary,
non-R&D activities (e.g. scientific and technical information, testing, quality control, analysis). Insofar
as a secondary activity is undertaken primarily in the interests of R&D, it should be included in R&D;
if the secondary activity is designed essentially to meet needs other than R&D, it should be excluded.

¢ Institutions whose main purpose is an R&D-related scientific activity often undertake some research
in connection with this activity. Such research should be isolated and included when measuring R&D.
" (Para. 2.88)
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Therefore regarding STS, as a general rule when these activities are carried out as part of an R&D project,
they should be considered as R&D (Paras. 2.89-2.98).

STS include various activities which are related to R&D, but fall outside the boundary of R&D, in particular:

e activities of a scientific nature which do not fulfill some of the criteria for R&D, notably&ose which
lack novelty, creativity, or uncertainty; [\

 other non-scientific activities which facilitate the performance of R&D or the diffusion and use of its

results. . \'

Frascati also provides examples of various "Related Science & Technology A(civ,ges\m the Government
sector which are outside the boundary of R&D and which can be incI%ﬁQ STS: "the provision of
technological services such as technical testing and standardisati’n, technology transfer [..], the
preservation, storage and access to knowledge and scientific colleﬁ hr éh libraries, databases and
repositories" (Para. 8.28).
1

Regarding their link to R&D, different types of activities can be@tiﬁed (see Figure 2), i.e. those concerned
with: Oy 4

y

e the funding, management, and administrati%f m'/innovation—related activities (including R&D),
except for scientific and technical aspects O?R& projects which are part of R&D ?;
“

e scientific and technical activities cairi outtofacilitate and support R&D but which do not meet the
criteria for R&D; N\

e routine data collection andm&is& .

e the wider diffusion, ab r\bg ind use of the results and knowledge coming from R&D or other
activities based on scientific thods.

Some of these activities dir¥y support R&D in the sense of providing the necessary resources (e.g.
managing R&D gran ) o(cec}nical knowledge (e.g. routine testing or data collection) that enable or facilitate
R&D efforts. Thesetare distinct from R&D since they do not meet the required criteria, notably novelty or
creativity. Other a-more indirect role such as facilitating the diffusion of results from previous R&D (or

other sci?ni\ﬁ@ ities, for example scientific museums.
( \J

)

9 See Frascati Paras. 5.6 and 5.38.
0 Unless they are an integral part of an R&D project, or when they represent new methods of collecting
analyzing data, in which case they are part of R&D (see Frascati Paras. 2.50 and 2.90).
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Figure 2. STS and their relation to R&D

facilitation,
support

and analysis

management,
administration

of results ’and Q y
A knowledge _ v

N\
STS can encompass the primary activity of an organization, or may ﬁmﬁow&j as secondary activities, as
long as these are carried out in a formal and systematic way. IrLt.:S s of the institutions which provide STS,
these will often be organizations that also carry out R&D, either‘as.a primary or secondary activity. It is
therefore important to clearly delineate the boundarx betw 1‘1ese two concepts in terms of data

ting.
reporting 9 "

3.2 Key dimensions of STS \\ -

of the diverse activities which should be ¢ ed within the boundary of STS. The following section
discusses 3 broad dimensions which ‘ﬁ a&ured in the concept of STS:

e STS and science as a subje
e STSandscienceasam hox ’
S&

e STS as key supports of th infrastructure.

>
Although STS were originally defined by theilrig\%on to R&D, it is important to provide a clearer delineation
ns

A 4 4

3.2.1 STS and science.as a !{ ct

A first set of xtws\r tes to the systematic collection, cataloguing, preservation, promotion and
dlssemmatlon sc ntific information. These activities are usually carried out by specialized institutions,
oftenin tg nt sector, but also in the Higher Education, Business Enterprise and Private Non-Profit
(PN P) &&Xse activities do not involve the application of technical or scientific knowledge, but rather
the col/ect/o reservation and diffusion of such knowledge. Some of these activities are aimed at general
audienc%e others are aimed at more specialized ones including:

e education: zoos, museums of S&T, planetaria, aquariums, botanical gardens;

e information and advocacy: non-profit organizations, science centres, professional journals, science
academies, professional scientific associations; and

e recognition: such as awards, prizes to promote S&T.
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3.2.2 STS and science as a method

This includes various activities that use scientific methods and are often carried out in support of R&D, but
do not fulfill some of the criteria to be included as R&D, notably novelty and creativity. An example are
routine activities such as data collection, processing, analysis which do not involve new techniques or
methodologies, or support activities such as routine testing or technical standard setting. These activities
are often carried out by organizations that have the technical capability of carrying out R&D, so boundary
must be clearly drawn, in particular whether they meet the novelty criteria. b &

3.2.3 STS as supports of the S&T infrastructure Q ) 4

Afinal set of activities includes those of an administrative or legal nature that plé/Qole inV)viding support
for S&T activities (including R&D). These activities are part of national S&T go rnanc?“systems and play a
key role in S&T policy-making. ( 6,\

The Frascati Manual clarifies that activities relating to administratioﬁR&D re outside the boundary, in

particular the "raising, management and distribution of R&D grants" (Frascati Manual, Para. 2.121). Such
&

activities should nonetheless be included in STS, alongside similar._ones which provide administrative

support to related domains such as innovation, as long as t include a clear science or technology
component. X ¢

¢\
3.3 Key criteria for STS "Nt

Q)

Based on the previous definition and the iis discussed above, we consider the criteria below for setting
the boundary for STS. These are activities Whmﬂ” at least one of the following:

e they are based on the use.o&ci tific methods but are outside the boundary of R&D, usually
because they do not fulfill the key criteria of novelty or creativity; [science as a method]

)
e theyplayakeyrolein fao'{it%g the creation, diffusion and use of scientific and technical knowledge
[science as a subject or-as a'support of the S&T infrastructure].

Regarding the first cr{{er'{r}& include activities based on scientific methods, but that unlike R&D, do not
create new knowledge, or that do not fulfill some of the other criteria for R&D. In addition to these, STS also
include a nurNr of.activities which are not related to R&D, so it is important to clarify the scope of what
should be-included:In particular they comprise activities which aim to facilitate the creation, use and
diffus'yon‘of&\ific information and knowledge.

Based on:this framework, STS are defined as follows:

Scientific and technological services (STS) comprise activities which contribute to the generation,
dissemination and application of scientific and technical knowledge in all fields, including those
that directly or indirectly support research and experimental development (R&D), but are outside
the boundary of R&D.




UIS Draft Paper for Consultation - Technical Paper on Measuring STS

Regarding this short definition, it aims to maintain continuity with the previous one (see Annex) by
establishing a link with R&D, as well as clarifying that the scope is broader since it includes other activities
which are not related to R&D (or only very indirectly). The definition also mentions three stages of
knowledge-based activities: creation, diffusion, use.

Regarding the scope of the definition, it should be noted that:

e R&D itself is excluded;

e STS include all fields of science/research in Natural Sciences and Engineering ( IﬁS d Social
Sciences, Humanities and the Arts (SSHA); P

e STS include activities carried out by organizations across all sectors, although easurement
purposes, some may be prioritized in terms of data collection (see Sectloﬁ »

e Activities intended solely to promote /advertise/ market STS should b ded.
¢ Inline with the key criteria previously delineated, activities which t\w,sﬂ:lentlflc methods, do
not focus on science as a subject area or are not directly suppor ould not be considered

STS.

The decision tree in Figure 3 may be helpful in deciding whether an t|wty is in scope of STS.

Figure 3. Identifying STS and related activitj;s

Does it fulfill the
criteria and definition May be part of STET

i ?
et Lol TS Does it relate to

formal S&T

ion?
Is it based on the education?

application of
scientific methods?

Is the activity related
to S&T?

Does it aim at
supporting, diffusing
or using S&T
knowledge?

Exclude
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3.4 STS and related concepts
3.4.1 Innovation

Although STS may contribute to innovation activities, the two concepts must be clearly distinguished.
Innovation is currently defined for measurement purposes in the third edition of the Oslo Manual
(OECD/Eurostat, 2005)"" with a primary focus on the Business enterprise sector. In summary, it.has to do
with putting new or significantly improved products on the market or finding better wa h A new or
significantly improved processes and methods) of getting products to the market (NA%E Ii;&novation

is therefore defined in terms of: .

e novelty: i.e. something that is new or significantly improved, at least to thgfi?'m introducing it;

and (\, \\
e implementation: it must have been introduced to the mar t&r L’S‘N)’Vithm the firm, for it to be
an innovation. r

[DN: if the revision of the OM is sufficiently advanced by the @NTecﬁnical Paper is finalized, the text
will be updated to reflect the 4% version of the OM]

Y 4
When comparing the two concepts, the key distianw\i? innovation need not be based on scientific
technol

methods, involve the development or application ies, or relate to the broader criteria of aiming
at facilitating the generation, diffusion, use of sci *(ic’kgowledge. On the other hand, in practice a number
of firms carrying out innovation activities {one ‘of which is R&D), may also be providing or using STS, so
innovation surveys may be a useful tool for identifying STS when it comes to measurement and identifying
the target population (see section 5). “

[DN: if the revision of the OM'&:ssug?ientl}? advanced by the time this Technical Paper is finalized, the text
will be updated to reflect tl”ﬁ revisedlist of innovation activities in the 4t yversion of the OM]

3.4.2 Commercialisagion

) J

Some of the organizations/providing certain STS will also (or primarily) be involved in commercialisation
activities relati T-based knowledge. This refers to various processes aimed at bringing new ideas,
inventions..a cts into the market. It is recommended that commercialisation activities not be

included"as arate STS category, but that STS be identified within organizations engaged in the
commerciah&)on of technologies.

NS

" The Oslo Manual is currently in the process of being revised. A fourth edition should be available in 2018.
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4. A list-based definition of STS

In the previous definition of STS (UNESCO, 1984), nine separate categories were included (see Annex 1)
combining two perspectives:

e activities of a scientific nature in terms of the methods used and their subject matter; and
e S&T services provided by organizations that play an important role in science and innovation systems,
although the nature of these services was not clearly defined.

In order to simplify the framework for measuring STS, it is proposed to define four broa
encompassing the previous list but also enlarging it, which correspond to clearly distinct

as follows:

El

Table 1 below provides a list of STS based on these four categories.

Technical S&T support activities;

Scientific data collection and analysis;
Governance, management and legal framework supporting S&T,
Preservation, interpretation and dissemination of scientifici

F

Table 1. Scientific and Technological Serviges’\(STc)

t

tegories
of activities

A. Technical S&T
support activities

B. Scientific data
collection and analysis

C. Governance,
management and
legal framework

supporting S&T

D. Preservation,
interpretation and
dissemination of
scientific information
and knowledge

A.1 Engineering,
architectural,
environmental, other
technical advisory ¢«
services

B.1 Surveyi
‘ﬁ]ﬁl:;hg jnd
A\

C.1 Administration,
management, funding
of S&T

D.1 Preservation,
interpretation and
dissemination of S&T-
related knowledge

A.2 Metrology,
standards

C\\

\ v 2 Astronomical and

geophysical monitoring,
environmental testing

C.2 Intellectual property
protection

D.2 Publishing and
translating of S&T
books, journals and
other forms of printed
and electronic
publications

A3 Tesﬂﬂ!and quality
control

B.3 Routine socio-
economic data
collection and analysis

C.3 Analytical studies
supporting S&T
policymaking
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The list of activities described in each of the following sections is aimed at providing the general boundary
for each category and facilitate the identification of units to be included as part of data collection efforts.
Countries may then further develop this list by providing additional details or identifying particular
services/activities of particular national or regional relevance.

As a general guideline, the activities listed below use established methods or techniques. Theﬂ%e;l/opment
of new or substantially improved methods or equipment to carry out the activities describe[i below should
generally be considered R&D, and therefore be excluded from STS.'2 ; N\ .
\ v
The following section describes each of these four broad areas and includes the Kﬂowingwl ance:
N

e Basic scope and definition;
e A more detailed list and description of the relevant activities/service achrof the four categories;
e Examples of organizations across institutional sectors specializi in such activities; when
appropriate, reference is made to relevant statistical classifications (such as ISIC);
e Comments on the relevance and applicability across fields of science/research;
e Important exclusions and boundary issues. \\ )
)

4.1 Technical S&T support activities p ’\ &

These activities are closely related to R&D and:involve the use of established scientific methods or
technologies but do not meet some of the re d criteria for R&D, particularly novelty and creativity. They
are often carried out by organizations which perform R&D in both the public and private sector and
comprise the following three sets of activitie

A.1 Engineering, architectural, M\r@tal, other technical advisory services;
A.2 Metrology, standards; . 3
A.3 Testing and quality conthI.\\ 4

N
A.1 Engineering, ayc‘tect‘ral, environmental, other technical advisory services

8

This category iniluﬁ \ o
o Scieny\' t cI!moIogicaI consulting services providing specialized advice and assistance including

a{cb't\ezcturabengineering design and drafting services.
) ‘ Technical consulting on S&T fields including agronomy and environmental management.
_—

e The' activities of organizations specialized in providing non-technical services that support
technology development, diffusion and commercialization. This includes business incubators,
science and technology parks, technology transfer offices, etc.

2 |CT/Internet services are not identified as a separate category within STS; but are considered primarily
as tools or instruments which are used for various other activities.
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¢ Routine activities which are part of space exploration and exploitation such as those relating to the
manufacturing and deployment of space equipment and sub-systems, space systems operators
(satellite launch and operation) and other space-related services and products for consumers.'3

This category excludes:

e Activities which are not of a technical or scientific nature (e.g. project planning, adm]nistra%)n).

e Geophysical, geologic, seismic and geodetic surveying activities which should be n'%d’ category
D.1 (Surveying, prospecting and mapping). Q \'

e Organizations carrying out these activities in the business sector,wo@go?ferally be classified in ISIC
Rev.4 Class 7110 (Architectural and engineering activities and I‘ed chnical consultancy) or 7490
(Other professional, scientific and technical activities n.e.c.é

Clarifications and examples:

A.2 Metrology, standards ( : \ )
This category includes: R ¢
e Scientific metrology which relates to the e Ii%ent, development and maintenance of unit

systems and is carried outin a Iimitedwk\er Qinstitutions around the world.

e Industrial or technical metrology ichw.concerns the application of these standards to
manufacturing and other processes at the national level and can be undertaken by various types of
organizations including erm and government institutes (for example public or private
metrology or calibration {a orator|

e Legal metrology wh| ’1ed with measuring instruments and ensuring citizens of correct
measurement result hen used in official and commercial transactions. A number of organizations
may undertal&e"thes¥ctr\/lt|es at the national level, usually overseen by a national metrology

institute. \\ .

. Settin{aﬁd intenance of measurement and technical standards. This includes the definition of
units:of measurement, the realization of units in practice by technical methods and the application
of c“ traceability linking measurements to reference standards.

(
This cate&oﬂmludes:

3 Frascati highlights that "much space activity may now be considered routine" (Para. 2.94) and would
therefore be considered STS instead of R&D (except for the development of new
equipment/technologies).
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e Research in metrology and the development of new and improved measurement standards and
measurement methods which should be included in R&D."*

A.3 Testing and quality control /\
t

This category includes:

e Physical, chemical and other routine analytical testing of materials and products. Q 24
e Certification of products including consumer goods, vehicles, etc. v
e Scientific testing to meet regulatory requirements." Q
e Scientific testing and analysis activities carried out by museums. Q\\ 3
C

This category excludes:

e The development of new or substantially improved testl &hoo)whlch should be included in
R&D (see Frascati, Para 2.92).
e Specific non-routine testing carried out within R&D showe‘mcluded with R&D (see Frascati, Paras.

2.16, 2.50).
A’
Clarifications and examples: \ 2 Y

e Organizations carrying out these activi(eNn the business sector would generally be classified in ISIC
Rev.4 Class 7120 (Technical testing{arﬁvlysis) as well as 7500 (testing of animal specimens) and
8690 (medical laboratory testing). .

Ay, -

4.2 Scientific data collection a{anaﬁsis
R )

These activities comprise a wide}ﬁéof services which rely on routine scientific data collection and analysis

in both natural sciencesand ine%ring, as well as in the social sciences, humanities and the arts. Some of

these activities may take pI ithin the context of an R&D project and should therefore be excluded from

STS.

B.1 Sc\e% p>ospect|ng and mapping
‘3' nd'%lcal meteorological, seismological monitoring

( B.3 Bgutine socio-economic data collection

Nt

Frascati clarifies that "the maintenance of national standards, the calibration of secondary standards and
the routine testing and analysis of materials, components, products, processes, soils, atmosphere,
etc.[...] are not R&D." (Para. 2.113).

'S For example as part of "regulatory science" and similar science-based approaches to assess the
compliance with and impacts of regulations.
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B.1 Surveying, prospecting and mapping

This category includes:

e Geophysical, geologic and seismic surveying as well as geodetic surveying activities such as land and
boundary surveying, hydrologic and subsurface surveying, and cartographic and spatial information
activities (mapping).

e Exploration services in connection with oil and gas extraction, and prospecting servi or mining
activities. .
e Surveying of fish and wildlife resources. ) Qy
This category excludes: v

e The development of new or substantially improved methods and e gment%‘r carrying out such
activities which should be included in R&D (see Frascati, Para. 2.% \
L

g
Clarifications and examples: «\ J
¢ Organizations carrying out these activities in the business.sector Yvould generally be classified in ISIC
Rev.4 Class 7110 (Architectural and engineering acthx%related technical consultancy).

B.2 Astronomical and geophysical monltorlng,él\thﬂlmental testing

.
This category includes: §\

>
e The collection of routine astronoT ;and geéphysical observations, as well as environmental
testing and monitoring. ‘\

Clarifications and examples: """§ \

e Geophysics includes y'aﬁo bfields such as seismology, hydrology, meteorology, oceanography
as well as environrrmtal eophysics.

e Organizations carryl t these activities in the business sector would generally be classified in ISIC
Rev.4 Class 7490 (O YSrofessional, scientific and technical activities n.e.c).

B.3 Routine scf cdnomlc data collection and analysis

This catef

he.s temat|c collection of data and information in the natural and social sciences usually for the
wose of compiling routine statistics, e.g. population censuses; production, consumption and trade
statistics; STI statistics; market research and analysis; social and cultural statistics, etc.
e Systematic data collection and analysis using scientific methods by various means such as interviews,
surveys (postal, electronic), focus groups, experiments, case studies, extracting data from existing
records, etc.
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This category excludes:

e New methods of collecting and processing data since they are part of R&D'®,

Clarifications and examples:

e Datashould be available for use outside the organization collecting it, whether commercially or on a
non-profit basis.

e These activities will often be carried out by national (or sub-national) statistic ces or other
agencies responsible for official statistics, but also by research centers, ngheridwtltutions,
consulting firms, etc.

v
4.3 Governance, management and legal framework supporting S& \ \

These activities focus on providing and managing the financial, msQu nd legal framework for
developing and supporting S&T, including R&D activities. S
C.1 Administration, management, funding of S&T P
c.2 Il I \™ }
.2 Intellectual property protection
property p \ )
C.3 Analytical studies supporting S&T policymaki

C.1 Administration, management, funding% T
N

The category includes: oy Q N

e The raising, management, d tributi nd assessment of grants and other financial support
mechanisms for S&T activi mcIuQng R&D (see Frascati Para. 2.121), but also support for other
closely related domains g\s innovation or technology development.

e The administration 042 Nronal support programmes focusing on S&T such as post-graduate

scholarships. A

This category exclud%:

e The adm|n| t|o and management of technical and scientific aspects of R&D projects which are
mch&
Clarifications and.examples:

his.category mainly includes Government and Higher Education institutions, but may also include
private sector bodies such as non-profit foundations.

16 See Frascati Para. 2.90.
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C.2 Intellectual property protection

This category includes:

e Activities relating to the application and granting of patents, licenses and other forms of intellectual
property (IP) protection such as industrial designs and utility models. /\

e Systematic work of a scientific, legal and administrative nature carried out by publi¢tbodies such as
national IP/patent offices as well as private legal firms and IP departments within b in§e§s.

¢
This category excludes: \,

e New IP analytics methods (since they would be part of R&D), along wii.{litigatbn costs related to IP

protection. Q\\ .

r .
Clarifications and examples: «\ ‘) h

e These activities are usually carried out by highly- ‘I&individuals, often with a scientific
background, and involve the examination, review dissemination and preservation of technical

information. . ]
P Y4
C.3 Analytical studies supporting S&T policx%in&
This category includes: Q™

e Policy and quantitative studies foc&si@?hs&ﬂ-related topics and aimed at providing advice to S&T
policy-makers. v

e Technology foresight, evam%, \bliometric studies and similar approaches using scientific
methods to provide i E%m}) S&T policymaking, for example studies on the economics of
innovation, the fun@ﬂ&n nanagement of research systems, or inter-disciplinary studies carried
out to advance scienceand innovation policy, including under the heading of the "science of science
policy", unlesstﬁey %Ieérly part of an R&D project.

\ &
Clarifications and@%p{es:
N

e Unlike R&D, these studies are not aimed at developing new methods, but at providing empirical
eﬂi(ﬁémg established methods that can inform and support S&T-related planning or
( policymaking."”
. Thegctivities are carried out by a variety of actors including Government institutions (e.g.
Ministries of Science/Innovation, science/research councils), research centres and think tanks,
Higher Education institutions, and consulting and other private sector firms.

7" The Frascati Manual (OECD, 2015) clarifies that although "scientific advisors play an important role within
government [...] the application of established decision-making criteria to policy making does not
represent R&D" (Para. 2.120).
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4.4 Preservation, interpretation and dissemination of scientific information and knowledge

This category comprises specialized organizations and activities focusing on the preservation, interpretation
and dissemination of scientific information to either the general public or to more technical audiences.

D.1 Preservation, interpretation and dissemination of S&T-related knowledge

D.2 Publishing, translating and archiving of S&T books, journals and other forms of printed and
electronic publications 0 «

N

D.1 Preservation, interpretation and dissemination of S&T-related knowlede ) 4

This category includes: Q \/
g,

e Activities of museums of science, technology and engineering, b ical and zoological gardens,
aquariums, planetariums and other S&T collections. (Q\

e Museums, historical sites and other similar institutions smg on the social sciences, and
humanities such as anthropological, archaeological, ethno & and%eologlcal collections.

e Activities of National Academies of Science or similar specialized institutions, and the activities of
professional associations or scientific societies.

¢ Organizations involved in science prizes and award;, d’ those engaged in promoting public
awareness and understanding of science, pubﬁc\pgagement (citizen science) as well as careers in

science. ) 8
e Non-formal S&T education activities SL@\a those carried out in science centres.
This category excludes: ¢ \\

e Organizations specialised i in fu f n&nd managing S&T programmes (including scholarships) which
should be included in category
e Formal education in sci@ncgiqd technology at the tertiary level which is part of STET.
N\
Clarifications and examples: >
e Regarding axr usequ only scientific activities should be considered, and should be included in
category#\ ort services). This includes for example the use of scientific instruments and
meth for testing and analysis.

e Some of these organizations may also be carrying out R&D activities which should be distinguished
f‘on\

. Many of the organizations carrying out these activities will be found in the Government or Private
Non-Profit sectors, although some will also be found in the business sector, particularly in ISIC Rev.4
Class 9102 (Museums activities and operation of historical sites and buildings) and 9103 (Botanical
and zoological gardens and nature reserves activities).
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D.2 Publishing and translating of S&T books, journals and other forms of printed and
electronic publications

This category includes:

e Services provided by libraries, archives, and other information and documentaﬂon centres
specializing in S&T. This group covers organizations whose main function is to make existing S&T
information available to users in printed or electronic form. General purpose insti.tutioxsuch as
non-specialized public libraries should be excluded.

e Systematic work on the publication and translation of specialized S&T bool!s, urnals and other
periodicals such as science magazines and news services, as well @s electronic and online
information platforms such as websites, databases, etc. This inclﬂi\bibﬁometric and other
scientometric databases. ® N\, -

e Activities aimed at making scientific data, and research rgxﬁccsswle to a broader audience,

\ 4

particularly through online platforms (open science, open

This category excludes:

e Any activity regarding non-S&T books, journals, periodicals,databases as well as textbooks for school
and university courses, as well as the preparation of the original report of research findings which
should be considered as R&D.

e IT-based networks and infrastructure fuIIy%dig\ated to research should also be excluded when they

are part of R&D. Q
. »

Clarifications and examples: “\ \)

e Organizations carrying out eactivities in the business sector would generally be classified in ISIC
Rev.4 Class 5811 (Booxb hing), 5812 (Publishing of directories and mailing lists), 5813 (Publishing
S nd‘eriodicals) and 5819 (Other publishing activities).

of newspapers, jourQ

5. Measurementjséles
N\ N
L
This section reviews a number of issues related to the collection of data on STS. The objective of these
recommendati ensure a reasonable level of international comparability while maintaining some
continuity W% ng data collection activities. Another guiding principle is to ensure compatibility with
related dateg tion efforts, particularly regarding R&D.

5.1 Sectoral coverage and target population

STS can be performed by organizations across all institutional sectors. Nonetheless, in some countries, a
large share of STS may be concentrated in institutions which are classified in the Government (Federal and
sub-national) and Higher Education sectors. These sectors may therefore be prioritized in terms of
measurement if performer-based sources (such as surveys) are used to collect data. To the extent possible

18 Such as Scopus (Elsevier), Web of Science (Clarivate Analytics), Google Scholar, etc.
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data should also be collected for units in the Business Enterprise and Private Non-profit sectors, particularly
if they carry out a significant amount of STS or if they are involved in public-private partnerships that involve
or support S&T activities. If the data collected excludes certain sectors, this should be clearly noted when
data are reported. The definitions of institutional sectors for collecting data on STS should be consistent with
those used for R&D as outlined in the Frascati Manual (Chapter 3).

STS are defined in terms of the nature of the activities regardless of the nature of the organization which
carries out such activities and whether they carry out related activities such as R&D. Therefp:&unctional
approach based on the nature of the activities should be prioritized in terms of measurement: N
e this requires identifying S&T activities across all types of organizations. c VQ
e typical examples of relevant activities include:

carrying out surveys and other forms of scientific data c QN\
processing and dissemination of scientific |nformat|o

o feasibility and other studies;
0 testing, metrology and standards. *"“\

o

In practice, it may be easier to complement this with an insti tlona/ approach based on the type of
organization considered since in the case of some SK,‘, they are mainly carried out by a limited number of
such organizations (e.g. patent offices, standard s%iwodies), and in most countries, many of these often
will be Government/public sector organizatior(a( odies:

e Most of these organizations will rﬂaia\cqrry out STS, but some may also carry out R&D, so it is
important to clearly |dent|fyt se.two'activities within such organizations.

e STS will also be present i org n&tions mainly carrying out R&D or with significant research
activities (e.g. research/cen labs, observatories, higher education institutions, science parks), so

such organizations shom also be included in the scope of surveys measuring STS.
3

In terms of identifying orgam‘%ons performing STS, data collectors should therefore prioritize:

1. R&D perﬁo svse organizations should already be included within the scope of R&D surveys.
ha enge for measurement concerns clarifying the boundary between R&D and STS. This

mcl\ any organizations listed under categories A.1, A.3.

ions specialized in providing STS. Some of these may also be covered by R&D statistics.

ary data broken down by socio-economic objectives (or fields of education/science/R&D) may

kib?(: useful for identifying such organizations, particularly those in the Government and Higher

Education sectors. For the business sector, the references to industrial classification codes listed in

the previous section may also be useful in identifying the target population. This includes many of
the organizations listed under categories C.1, C.2, D.1, D.2.

2.0
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3. Other organizations whose main activity is related to S&T. This includes Government or other official
bodies involved in S&T policy-making or governance, for example those funding S&T activities. This
includes many of the organizations listed under categories A.2, B.1, B.2

4, Other types of institutions not specializing in S&T which can in some cases be proviNSTS. This

includes many of the organizations listed under categories B.3, D.3. t
N

Various sources may be available at the national level to identify public sector organizatio c%ed in S&T
policy-making and providing STS. An example of a tool to help construct such lnvely y and map the
organizational structure of these institutions can be found in UNESCO's GO-% ramework and series of

national studies (UNESCO, 2014). Q‘\

5.2 Data sources « ¥
: »

Similarly to R&D, the most commonly used source for collecting,data on STS are surveys, followed by
budgetary data’®. Some countries carry out a dedicated survey, particularly when the coverage is limited to
the Government sector. Other countries may use a combination of surveys covering STS as well as other
topics (such as R&D). Since STS data should be collected fq aI#sectors, a combination of approaches can be
followed including: \ N

e exploiting existing surveys aIready@‘geting R&D performing institutions where additional
information on expenditure in yanx}categorles of STS can be collected?® (this includes
Government, Higher Education, the Business Enterprise and the PNP sector);

e using other performer—baseé&a Nrces such as innovation surveys which can help identify STS in
non R&D-performing orga atio?s;

 using funder-based.data'such.as S&T budgets from Government organizations. This is similar to the
approach used for producing estimates of Government budget allocations on R&D (GBARD, see
Frascati Manual Cha pt\e€1 2:). The use of detailed classifications of government expenditure/budgets
by socio-e oﬁ\ ic objectives (such as NABS) or functions of Government (such as COFOG) can help
identifgﬁar lar institutions or programmes (see Annex 2);

e administrative sources can be used to complement or validate survey-based data, although a key

nc is avoiding double-counting when funder and performer-based measures are combined;

( the use of such sources can help reduce the costs of collecting STS data, but concepts and definitions
should be closely aligned with those used in surveys;?’

9 Particularly in countries which currently only collect data for the Government and Higher Education
sectors.

20 See for example UNESCO/UIS (2014) for guidance on conducting R&D surveys.

21 See for example section 6.4 in OECD (2015) for guidance on the use of administrative data for the
purpose of collecting R&D statistics.
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e business registers and national registers of Government (or non-profit) organizations can also be
used to help define the target population, particularly in countries with a limited number of units
involved in STS.

5.3 Units of measurement
H

5.3.1 STS expenditure data
N\

Regarding STS, data collection efforts should prioritize producing estimates of STS e er@\(& order to
avoid double-counting and to be consistent with R&D statistics, expenditure data should NvetuSTS performed
within the reporting unit (intramural STS) and not purchases of external STS (ex@muralﬁTS) provided by
third parties. :\

>
In line with common practice for R&D?2, STS expenditure data should&{ 3\

e current expenditure
e labour costs: compensation for personnel providi
e other current costs (excluding amortization and de e’C|at|on). non-capital purchases of
material, supplies, equipment and services.

e capital expenditures
e land and buildings; Q \
e machinery and equipment;

e capitalized computer software;
e other intellectual property prod

When measuring STS in orgamz which also carry out R&D, it is important to correctly allocate
expenditures which may relate th actMtles in order to avoid double counting, for example through the
use of coefficients.

5.3.2 STS personnel da‘ §

Although expendlbu@s t@nam variable recommended for collecting STS data, countries may also wish to
produce estimates o\§T$ personnel. This section highlights the main approach to follow and some of the
challenges. )

In terms of@a ivities carried out, an individual can either:

carry out STS as their sole activity;
2. carry out STS as well as R&D and/or other activities such as STET;
3. notbeinvolved in STS.

For case (2), R&D personnel data are widely available through Frascati-type surveys so in principle Full-time
equivalents (FTEs) can be used to estimate the share of time spent on each type of activity.

22 See Frascati Manual Section 4.2



UIS Draft Paper for Consultation - Technical Paper on Measuring STS

For case (1), either FTEs or Headcounts can be used to estimate STS personnel in those organizations which
are reporting STS expenditure, but FTEs should be prioritized in order to obtain consistent estimates for
various categories of personnel, particularly when STS data collection is combined with that for R&D in order
to avoid double counting.

In the case of R&D, three occupational groups are identified based on R&D functions (Frascati Chapter 5): (a)
Researchers; (b) Technicians and equivalent staff; and (c) Other supporting staff. In the case Sitis not
possible to establish a direct correspondence since STS cover a wide range of activities, c?&requmng
specialized technical knowledge (similar to that of researchers and technicians), but others'not Itis therefore
recommended to estimate a total figure for STS personnel without a further breakdown %n or skill
level. STS personnel would therefore constitute a fourth category in addition to t grou wch comprise
R&D personnel. 6

Using the ISCO-08 classification (ILO, 2012), the following (non-exhaustiv IQ&B&cupations (at the 2-digit,
sub-major group level) would likely be of particular relevance to STS \

e 21 Science and engineering professionals;
e 22 Health professionals; %

e 25|CT professionals;

e 31 Science and engineering associate professqwals ,

e 32 Health associate professionals;

e 35 Information and Communications Tecf%ch‘s; >

e 61 Market-oriented Skilled Agricultura ers;.

e 62 Market-oriented Skilled Forestr eqand Hunting Workers;
e 74 Electrical and Electronic Trades WQ{k

A breakdown by level of qualificatiﬁ‘(&e&n ISCED levels of educational attainment) could also be used,
particularly to distinguish person he‘ving completed tertiary education at various levels (see Annex

Table 2.4). o~ \
p \( \
\
S\
NN\ 7
QN

\J
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5.4 Recommended breakdowns

Although a number of breakdowns of STS data may be of analytical use, it is important to focus on only a
few to ensure good data reliability. Two broad groups can be identified, although national/regional
circumstances or changes in policy priorities?® may result in some deviation from these broad
recommendations:

Higher priority breakdowns: \ \\

e broad categories relating to the list-based definition of STS, covering: g \
1. Technical S&T support activities; ,
2. Scientific data collection and analysis; g . o

3. Governance, management and legal framework supporting@ \
4. Preservation, interpretation and dissemination of scient infi atlon and knowledge.
e institutional sector of performance (BES, GOV, HES, PNP). & S
Lower priority breakdowns: ;
p y \ )

e source of funds: internal vs. external sources; by institu nalk sector (BES, GOV, HE, PNP, ROW);
e socio-economic objectives, although this is mainly relevant for STS performed by institutions in the

Government sector; < \
e fields of research and development (FOR science and technology;

e breakdowns for STS personnel (gende% Jﬁon education).
,

“\) '

2 For example regarding measurement of progress towards reaching the SDGs.
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Annex 1. Previous definitions (1984)

Scientific and technological activities (STA)

"For statistical purposes, scientific and technological activities (STA) can be defined as all systematic
activities which are closely concerned with the generation, advancement, dissemination and application
of scientific and technical knowledge in all fields of science and technology, that is the natural sciences,
engineering and technology, the medical and the agricultural sciences (NS), as well as the social sciences

and humanities (SSH)."

"Scientific and technological services (STS) can be defined as any activities concerned with scientific
research and experimental development and contributing to the generation, dissemination and
application of scientific and technical knowledge."

Scientific and technological services (STS)

o

STS includes: \
]

1. S&T services provided by libraries, archives, Jnformﬁlon and documentation centres, reference
departments, scientific congress centres, data bar*s and information-processing departments.

b J

2. S&T services provided by museums of:science-and/or technology, botanical and zoological gardens
and other S&T collections (anthropplog\l archaeological, geological, etc.).

3. Systematic work on the translation and editing of S&T books and periodicals.

4. Topographical, geological an Bdrologlcal surveying; meteorological and seismological
observations; surveying‘of s and of plants; fish and wildlife resources; routine soil, atmosphere

and water testing; the routin hecking and monitoring of radioactivity levels.
3

5. Prospecting and relat}(activities designed to locate and identify oil and mineral resources.

6. The gathe@@natlon on human, social, economic and cultural phenomena, usually for the
purpo f ecompiling routine statistics, e.g. population censuses; production, distribution, and
COHSUX(IOJStatIStICS market studies; social and cultural statistics, etc.

7.0 T‘estﬁ\andarduatmn metrology and quality control; regular routine work relating to the analysis,
checking and testing, by recognized methods, of materials, products, devices and processes,
tagether with the setting up and maintenance of standards and standards of measurement.

8. Regular routine work on the counselling of clients, other sections of an organization or independent
users, designed to help them to make use of scientific, technological and management information.

9. Activities relating to patents and licenses.

Source: UNESCO, 1984a.
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Annex 2. Statistical classifications

Annex Table 2.1. Frascati Manual Fields of R&D (FORD) classification

Broad classification Second-level classification
1. Natural sciences 1.1 Mathematics
1.2 Computer and information sciences
1.3 Physical sciences

1.4 Chemical sciences I\
1.5 Earth and related environmental sciences B

1.6 Biological sciences \
1.7 Other natural sciences ’

2. Engineering and technology | 2.1 Civil engineering y

2.2 Electrical engineering, electronic engineer'(&foqn on engineering
2.3 Mechanical engineering .

2.4 Chemical engineering Q\\ '

2.5 Materials engineering r \ \

2.6 Medical engineering NS

2.7 Environmental engineering K
]

2.8 Environmental biotechnolog
2.9 Industrial biotechnology :

2.10 Nano-technology <«

2.11 Other engineering ar;({cechnologies
3. Medical and health sciences | 3.1 Basic medicine

3.2 Clinical medi ir? N

3.3 Health sciences

3.4 Medical bi echnology

3.5 %r medical science
4. Agricultural and veterinary | 4.1°Ag uNe, forestry, and fisheries

sciences %.&n&al and dairy science
4, erinary science
@,

4 Agricultural biotechnology
& 4.5 Other agricultural sciences
5. Social sciences \ 5.1 Psychology and cognitive sciences
’\\ \ 5.2 Economics and business
e

5.3 Education

9 5.4 Sociology
( \\\ 5.5 Law
( ) 5.6 Political science
J 5.7 Social and economic geography

5.8 Media and communications

5.9 Other social sciences

6. Humanities and the arts 6.1 History and archaeology

6.2 Languages and literature

6.3 Philosophy, ethics and religion

6.4 Arts (arts, history of arts, performing arts, music)
6.5 Other humanities

Source: OECD, 2015
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Annex Table 2.2. NABS 2007 Classification

EU Nomenclature for the Analysis and Comparison of Scientific Programmes and Budgets
(NABS) 2007 Classification

Chapter 1 - Exploration and exploitation of the earth.

Chapter 2 - Environment. «
Chapter 3 - Exploration and exploitation of space. [\
Chapter 4 - Transport, telecommunication and other infrastructures.

Chapter 5 - Energy. ) 4

Chapter 6 - Industrial production and technology. v
Chapter 7 - Health. (Q

Chapter 8 - Agriculture.
Chapter 9 - Education. Q\\
Chapter 10 - Culture, recreation, religion and mass media. (.

Chapter 11 - Political and social systems, structures and processes.

Chapter 12 - General advancement of knowledge: R&D financed from general university funds (GUF).

Chapter 13 - General advancement of knowledge: R&D finan@ other sources than GUF.
)

Chapter 14 - Defence.
4

V3
g

&
Source:

httD://ec.europa.eu/eurostat/ramon/nomenclatures/mdex. Q??TarfetUrl=LST NOM_DTL&StrNom=CL_NABS07&St
rlanguageCode=EN&IntPcKey=8StrLayoutCode=MIERARCHIC
¢ \) \
\,
“wr&( Table 2.3. COFOG

UN/OECD COI&(&Si‘ication of the Functions of Government)

01 - General public service?

02 - Defence

03 - Public ordera fet%

04 - Economic affai \I

05 - Environmental ot&ecﬂon

06 - Housm ommunity amenities
07 - He Ith ﬂ%

08 - ‘ecrew culture and religion
09 - Education

10 - Social protection

Source: http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=4
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Annex Table 2.4. ISCED levels of education (ISCED-2011)

ISCED-Attainment (ISCED-A)

0 - Less than primary education
1 - Primary education

2 - Lower secondary education

3 - Upper secondary education

4 - Post-secondary non-tertiary education ,\
5 - Short-cycle tertiary education r Q
6 - Bachelor's or equivalent level P y
7 - Master's or equivalent level
8 - Doctoral or equivalent level Q V
9 - Not elsewhere classified
N
Source: UNESCO Institute for Statistics, 2012 r N N
_«\
O
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