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Basic research
240. Basic research is experimental or theoretical work undertaken primarily 
to acquire new knowledge of the underlying foundations of phenomena and 
observable facts, without any particular application or use in view.
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The category “possible” in Table 4.1 means that the breakdown is used in

several countries. The category “unlikely” means that the breakdown is not
used in any country and its feasibility is unknown.

4.2. Type of R&D

4.2.1. Use of distribution by type of R&D

238. Breakdown by type of R&D is currently recommended for use in all four
national sectors of performance. It is usually more easily applied to R&D in the
natural sciences and engineering (NSE) than in the social sciences and

humanities (SSH). For the purposes of international comparison, the breakdown
should be based on current expenditures only. It may be applied at project level,
but some R&D projects may have to be subdivided among activities.

4.2.2. The distribution list

239. Three types of R&D may be distinguished:

– Basic research.
– Applied research.
– Experimental development.

Basic research

240.

241. Basic research analyses properties, structures and relationships with a
view to formulating and testing hypotheses, theories or laws. The reference to
no “particular application in view” in the definition of basic research is crucial,
as the performer may not know about actual applications when doing the
research or responding to survey questionnaires. The results of basic research
are not generally sold but are usually published in scientific journals or
circulated to interested colleagues. Occasionally, basic research may be

“classified” for security reasons.

242. In basic research, scientists have some freedom to set their own goals.
Such research is usually performed in the higher education sector but also to
some extent in the government sector. Basic research can be oriented or
directed towards some broad fields of general interest, with the explicit goal of
a broad range of applications in the future. One example is the public research

Basic research is experimental or theoretical work undertaken

primari ly to  acquire new knowledge of the underlying
foundations of phenomena and observable facts, without any
particular application or use in view.

Frascati Manual 2002 OECD
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programmes on nanotechnology which several countries have decided on.

Firms in the private sector may also undertake basic research, with a view to
preparing for the next generation of technology. Research on fuel cell
technology is a case in point. Such research is basic according to the above
definition as it does not have a particular use in view. It is defined in the Frascati

Manual as “oriented basic research”.

243. Oriented basic research may be distinguished from pure basic research

as follows:

– Pure basic research is carried out for the advancement of knowledge,
without seeking long-term economic or social benefits or making any effort
to apply the results to practical problems or to transfer the results to sectors
responsible for their application.

– Oriented basic research is carried out with the expectation that it will
produce a broad base of knowledge likely to form the basis of the solution
to recognised or expected, current or future problems or possibilities.

244. The separate identification of oriented basic research may provide
some assistance towards identifying “strategic research”, a broad notion often
referred to in policy making.

Applied research

245.

246. Applied research is undertaken either to determine possible uses for
the findings of basic research or to determine new methods or ways of
achieving specific and predetermined objectives. It involves considering the
available knowledge and its extension in order to solve particular problems. In
the business enterprise sector, the distinction between basic and applied
research is often marked by the creation of a new project to explore promising
results of a basic research programme.

247. The results of applied research are intended primarily to be valid for a
single or limited number of products, operations, methods or systems.
Applied research gives operational form to ideas. The knowledge or
information derived from it is often patented but may be kept secret.

248. It is recognised that an element of applied research can be described as

strategic research, but the lack of an agreed approach in member countries to
its separate identification prevents making a recommendation.

Applied research is 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

249.

250. In the social sciences, experimental development may be defined as
the process of translating knowledge gained through research into operational
programmes, including demonstration projects undertaken for testing and
evaluation purposes. The category has little or no meaning for the humanities.

4.2.3. Criteria for distinguishing between types of R&D

251. There are many conceptual and operational problems associated with
these categories. They seem to imply a sequence and a separation which
rarely exist in reality. The three types of R&D may sometimes be carried out in
the same centre by essentially the same staff. Moreover, there may be
movement in both directions. When an R&D project is at the applied research/

experimental development stage, for example, some funds may have to be
spent on additional experimental or theoretical work in order to acquire more
knowledge of the underlying foundations of relevant phenomena before
further progress can be made. Moreover, some research projects may
genuinely straddle categories. For instance, study of the variables affecting the
educational attainment of children drawn from different social and ethnic
groups may involve both basic and applied research.

252. The following examples illustrate general differences between basic
and applied research and experimental development in the natural sciences
and engineering and in the social sciences and humanities.

253. Examples from the natural sciences and engineering:

– The study of a given class of polymerisation reactions under various
conditions, of the yield of products and of their chemical and physical
properties is basic research. The attempt to optimise one of these reactions
with respect to the production of polymers with given physical or
mechanical properties (making it of particular utility) is applied research.
Experimental development then consists of “scaling up” the process which
has been optimised at the laboratory level and investigating and evaluating

possible methods of producing the polymer and perhaps articles to be made
from it.

Experimental development is systematic work, drawing on
knowledge gained from research and practical experience, that is
directed to producing new materials, products and devices; to
installing new processes, systems and services; or to improving
substantially those already produced or installed.
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– The study of a crystal’s absorption of electromagnetic radiation to obtain

information on its electron band structure is basic research. The study of
the absorption of electromagnetic radiation by this material under varying
conditions (for instance temperature, impurities, concentration, etc.) to
obtain given properties of radiation detection (sensitivity, rapidity, etc.) is
applied research. The preparation of a device using this material to obtain
better detectors of radiation than those already existing (in the spectral
range considered) is experimental development.

– The determination of the amino acid sequence of an antibody molecule is
basic research. Investigations undertaken in an effort to distinguish
between antibodies for various diseases is applied research. Experimental
development then consists of devising a method for synthesising the
antibody for a particular disease on the basis of knowledge of its structure
and clinically testing the effectiveness of the synthesised antibody on
patients who have agreed to accept experimental advanced treatment.

254. Examples from the social sciences and humanities:

– Theoretical investigation of the factors determining regional variations in
economic growth is basic research; however, such investigation performed
for the purpose of developing government policy is applied research. The

development of operational models, based upon laws revealed through
research and aimed at modifying regional disparities, is experimental
development.

– Analysis of the environmental determinants of learning ability is basic
research. Analysis of the environmental determinants of learning ability for

the purpose of evaluating education programmes designed to compensate
for environmental handicaps is applied research. The development of
means of determining which educational programme to use for particular
classes of children is experimental development.

– The development of new risk theories is basic research. Investigation of new
types of insurance contracts to cover new market risks is applied research.

Investigation of new types of savings instruments is applied research.
Development of a new method to manage an investment fund is
experimental development.

– The study of a hitherto unknown language to establish its structure and
grammar is basic research. Analysis of regional or other variations in the
use of a language to determine the influence of geographical or social

variables on the development of a language is applied research. No
meaningful examples of experimental development have been found in the
humanities.

255. Table 4.2 gives further examples of the distinctions between the three
types of research in the social sciences.
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Table 4.2. The three types of research in the social sciences 
and humanities

Source: UNESCO (1984b), “Manual for Statistics on Scientific and Technological Activities”.

Basic research Applied research Experimental development

Study of the causal relations between 
economic conditions and social 
development

Study of the economic and social causes 
of the drift of agricultural workers from 
rural districts to towns, for the purpose 
of preparing a programme to halt this 
development in order to support 
agriculture and prevent social conflicts in 
industrial areas

Development and testing 
of a programme of financial assistance 
to prevent rural migration to large cities

Study of the social structure and the 
socio-occupational mobility of a society, 
i.e. its composition and changes in 
socio-occupational strata, social classes, 
etc.

Development of a model using the data 
obtained in order to foresee future 
consequences of recent trends in social 
mobility

Development and testing 
of a programme to stimulate upward 
mobility among certain social and ethnic 
groups

Study of the role of the family in different 
civilisations past and present

Study of the role and position 
of the family in a specific country 
or a specific region at the present time 
for the purpose of preparing relevant 
social measures

Development and testing 
of a programme to maintain family 
structure in low-income working groups

Study of the reading process in adults 
and children, i.e. investigating how 
human visual systems work to acquire 
information from symbols such as 
words, pictures and diagrams

Study of the reading process for 
the purpose of developing a new method 
of teaching children and adults to read

Development and testing of a special 
reading programme among immigrant 
children

Study of the international factors 
influencing national economic 
development

Study of the specific international factors 
determining the economic development 
of a country in a given period with a view 
to formulating an operational model 
for modifying government foreign trade 
policy

–

Study of specific aspects of a particular 
language (or of several languages 
compared with each other) such as 
syntax, semantics, phonetics, 
phonology, regional or social variations, 
etc.

Study of the different aspects 
of a language for the purpose of devising 
a new method of teaching that language 
or of translating from or into that 
language

–

Study of the historical development 
of a language

– –

Study of sources of all kinds 
(manuscripts, documents, monuments, 
works of art, buildings, etc.) in order 
to better comprehend historical 
phenomena (political, social, cultural 
development of a country, biography 
of an individual, etc.)

– –
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256. Examples from software development:

– Search for alternative methods of computation, such as quantum
computation and quantum information theory, is basic research.

– Investigation into the application of information processing in new fields or
in new ways (e.g. developing a new programming language, new operating
systems, programme generators, etc.) and investigation into the application
of information processing to develop tools such as geographical
information and expert systems are applied research.

– Development of new applications software, substantial improvements to
operating systems and application programmes, etc., are experimental
development.

4.3. Product fields

4.3.1. Use of distribution by product fields

257. At present, the distribution of R&D by product fields is confined to the

business enterprise sector. It could in theory also be applied to other sectors,
but the distribution list suggested in the next section would have to be
modified to account for the different orientation of R&D carried out in non-
commercial institutions.

258. Product field analysis focuses on the actual industrial orientation of
the R&D carried out by units in the business enterprise sector. Distribution of

R&D by product fields will enhance the quality of data by distributing them
more appropriately to the relevant industries, as these are more comparable
internationally and allow for more detailed analysis. For example, R&D
expenditures by product field are better for comparisons with commodity and
production statistics than unmodified, institutionally classified data.

259. In theory, basic research, at least non-oriented basic research, cannot
be assigned to product fields. In practice, the basic research carried out by
firms is generally oriented towards a field of interest to the firm because of its
potential commercial applications. Since the product fields identified in the
next section are very broad, a firm should be able to assign even its basic
research to a field that effectively describes its orientation. It is recommended,
therefore, that all three types of R&D be considered in the product field
distribution. R&D undertaken in the expectation that it will be applied to
processes rather than products should be included in the product field in
which the process will be used.

260. At this time, it is recommended that only current intramural
expenditures should be considered for international comparisons. This is
because a number of member countries are unable to include capital
expenditures, while, on the whole, those that can are also able to report


