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2. BUILDING KNOWLEDGE

6. Doctorate holders

An economy’s ability to encourage research affects its
capacity to create new knowledge and stimulate innova-
tion. Increasing specialisation and rapid growth in scien-
tific production have made research professionals with
advanced research degrees a cornerstone of modern
science and innovation systems worldwide. There are
marked differences among countries in the share of indi-
viduals with doctorates. Luxembourg and Switzerland have
the largest shares in the working age population, partly
owing to a relatively large share of foreign doctoral gradu-
ates. Germany, the United States and the United Kingdom
also have high shares of doctoral graduates. The quality of
doctoral training and the possibility of rewarding research
careers are key factors in explaining these differences. In
most countries, women account for less than 40% of the
doctoral population, but there are significant differences by
field of science.

A majority of doctorate holders follow academic careers in
higher education. In countries for which data are available,
at least 50% work as researchers. While higher education is
the main institutional sector of employment for individu-
als with a doctorate, they are becoming more prevalent in
other sectors, particularly in countries with high R&D
intensity. Higher education accounts for a variable share of
doctorates, from around one-third in the Netherlands,
Denmark and Belgium, to nearly four-fifths in Poland and
Portugal. The government and business sectors alternate
as the second most important share. In Belgium, Denmark
and the United States, more than one out of three
employed doctorate holders works in the business sector.

Doctorate holders in the working age population, 2009
Per thousand population aged 25-64

Source: OECD, based on OECD/UNESCO Institute for Statistics/Eurostat
data collection on Careers of Doctorate Holders 2010; OECD Main
Science and Technology Indicators and OECD Education Attainment
Database, June 2013. See chapter notes.

1 2 http://dx.doi.org/10.1787/888932890846
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Definitions

Doctorate holders are all residents of a country who
have completed the second stage of tertiary education
(ISCED-97 level 6) leading to an advanced research
qualification. Researchers are defined as in the OECD
Frascati Manual (OECD, 2002) as professionals engaged
in the conception and creation of new knowledge,
products, processes, methods and systems and
directly involved in the management of the projects
concerned. Employed doctorate holders are allocated
to the institutional sectors defined in the Frascati
Manual. The higher education sector may include private
and public corporations, as well as private not-for-profit
organisations. Similarly, the business enterprise sector
includes both public and private corporations. In some
countries, a considerable fraction of staff in hospitals
is included in the government sector.

http://dx.doi.org/10.1787/888932890846
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Doctorate holders working as researchers, 2009
As a percentage of employed doctorate holders

Source: OECD, based on OECD/UNESCO Institute for Statistics/Eurostat data collection on careers of doctorate holders 2010, www.oecd.org/sti/cdh, June
2013. See chapter notes.

1 2 http://dx.doi.org/10.1787/888932890865

Doctorate holders by sector of employment, 2009
As a percentage of employed doctorate holders

Source: OECD, based on OECD/UNESCO Institute for Statistics/Eurostat data collection on careers of doctorate holders 2010, www.oecd.org/sti/cdh, June
2013. See chapter notes.

1 2 http://dx.doi.org/10.1787/888932890884

Measurability

The Careers of Doctorate Holders (CDH) project is a joint initiative of the OECD, UNESCO Institute for Statistics and Eurostat
to provide empirical evidence on the career path and performance of a population that plays a key role in generating and
diffusing new knowledge. The project has developed, with the help of an international expert group, a set of methodologi-
cal guidelines, a model survey questionnaire and templates for output tables. Owing to the need for comprehensive
national registers of doctorate holders, some countries use alternative data sources such as censuses, registers or labour
force surveys as the main source. The use of different methodologies may affect the coverage of the target population, the
availability of certain variables or the international comparability of the data. For example, data for France, Japan and the
United Kingdom are shown for recent doctoral graduates only. The project has used published tables and micro-data to
address some of these challenges and to investigate structural issues concerning the careers, mobility, competencies and
labour market performance of doctorate holders. For more information see www.oecd.org/sti/cdh.
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Notes and References

2.1. Investment in knowledge

Spending on higher education, 2000 and 2010

Estimates for Canada refer to 2009. Estimates for Chile refer to 2011.

Estimates for Brazil, Canada, Hungary, Ireland, Italy, Poland, Portugal and Switzerland refer to public institutions only.

Core educational services include all expenditures directly related to instruction: all expenditures on teachers, school build-
ings, teaching materials, books, and administration of schools. Other expenditures include ancillary education expendi-
tures, such as housing, meals and transport provided by institutions, and R&D expenditures at higher education
institutions. The breakdown of total expenditures is not available for Argentina, Denmark, Iceland, Japan and the Russian
Federation.

Gross domestic expenditure on R&D, 2001 and 2011

For Australia, data refer to 2002 and 2010 instead of 2001 and 2011.

For Chile and the Netherlands, data refer to 2010 instead of 2011.

For Iceland and South Africa, data refer to 2009 instead of 2011.

For Luxembourg, data refer to 2000 instead of 2001.

For Switzerland, data refer to 2000 and 2008 instead of 2001 and 2011.

ICT Investment by asset, 2000 and 2011

For Australia, data refer to 2008.

For Denmark and the United Kingdom, data refer to 2009.

For Ireland, Japan, New Zealand, Portugal and Switzerland data refer to 2010.

For the Slovak Republic, data refer to 2004 instead of 2000.

For Denmark, communication equipment is included under IT equipment.

National sources (used only for investment data) include the National Statistical Institutes of Canada, Denmark, Germany,
Japan, the Netherlands, New Zealand, Switzerland, the Central Bank of Korea, the United States Bureau of Economic
Analysis (BEA).

Cyprus

The following note is included at the request of Turkey:

“The information in this document with reference to ‘Cyprus’ relates to the southern part of the Island. There is no
single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognizes the Turkish
Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the United
Nations, Turkey shall preserve its position concerning the ‘Cyprus issue’.”

The following note is included at the request of all of the European Union Member States of the OECD and the European
Union:

“The Republic of Cyprus is recognised by all members of the United Nations with the exception of Turkey. The infor-
mation in this document relates to the area under the effective control of the Government of the Republic of Cyprus.”

Israel

“The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities or third
party. The use of such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and
Israeli settlements in the West Bank under the terms of international law.

“It should be noted that statistical data on Israeli patents and trademarks are supplied by the patent and trademark
offices of the relevant countries.”
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2.2. Human resources and knowledge-based capital

General notes for all figures:

Identification of occupations that relate to knowledge-based capital (KBC) is based on survey results from the Occupational
Information Network Database of the United States Bureau of Labor Statistics. Results for the United States are based on the
Standard Occupational Classification system (SOC, 2010) and those for the other countries are based on the International
Standard Classification of Occupations (ISCO, 2008). Therefore, the selection of KBC-related occupations slightly differs
between the United States and the other countries.

Additional notes:

Knowledge-based capital related workers, 2012 and;

Workers contributing to more than one activity related to knowledge-based capital, 2012

The category “Overlapping assets” refers to all employed persons who are related to more than one knowledge-based asset.

2.3. Learning for innovation

Transition from upper secondary education to graduation at the university level, 2011

Upper secondary graduation rates include students who graduated at the ISCED 3A, 3B and 3C levels for Portugal, the United
Kingdom and the United States and from ISCED 4A programmes “Berufsbildende höhere Schulen” for Austria.

Gross upper secondary graduation rates for China, Germany, Japan, Korea, the Russian Federation, Spain, Switzerland and
the United Kingdom.

Gross entry rates into tertiary education for China.

Gross graduation rates at the tertiary level for Japan, Turkey and the United States.

Participation in job-related education and training by level of problem solving in technology-rich environments, 2012

Participation in adult education and training is calculated by excluding students who are considered to be still in their first
formal cycle of studies. However, those aged 16 to 19, who recently completed or are still in a programme of short duration
at ISCED 3C or below, are considered adult learners. Similarly, those aged 20 to 24 who recently completed or are still at
ISCED 3A,B,C or below are considered adult learners.

On the basis of their test results, respondents are assigned a proficiency level. “Below Level 1” is the lowest level and corre-
sponds to a score of less than 241 points out of 500 (12.3% of respondents). “Level-3” is the highest level and corresponds to
a score of more than 340 points out of 500 (5.8% of respondents). “No ICT experience/ Failed core ICT test” corresponds to
respondents whose ICT skills were insufficiently developed to take the computer-based test and whose problem-solving
skills were not evaluated (22.8% of respondents).

2.4. Skills for innovation

Professionals and technicians, 2012

“Professionals” and “Technicians and associate professionals” are defined according to the International Standard Classifi-
cation of Occupations 2008 (ISCO-08) major groups 2 and 3 respectively, except for Australia, Brazil, Canada, Chile, China,
India, Indonesia, Israel and the Russian Federation, for which the corresponding ISCO-88 groups are reported.

For Australia, Brazil, Canada, Chile, India, Indonesia, Israel, Mexico, the Russian Federation and South Africa, data are drawn
from the Laborsta Database maintained by the International Labour Organization (ILO).

For China, data are drawn from China’s Labour Statistical Yearbook 2012.

For India, data refer to the period July 2011-June 2012 covered by the Indian National Sample Survey, Ministry of Statistics
and Program Implementation, June 2013.

For the United States, data refer to March 2012, based on the Current Population Survey (CPS). CPS data were converted from
US 2010 census codes to 1-digit ISCO-08 major groups via published correspondences with US 2010 Standard Occupational
Classification (SOC) codes.

For Brazil, data refer to 2009.
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For Canada, Chile, Indonesia, Israel, Mexico and the Russian Federation, data refer to 2010.

For China, data refer to 2011.

Professionals and technicians in business sector services and manufacturing, 2012

The occupations considered here correspond to major groups 2, “Professionals”, and 3, “Technicians and associate profes-
sionals” of the International Standard Classification of Occupations 2008 (ISCO-08).

Manufacturing refers to the ISIC Rev.4 (NACE Rev.2) Divisions 10-33 (Section C) while Business sector services cover Divi-
sions 45-82 (G-N).

Data refer to total employment (including self-employed).

For the Netherlands data refer to 2011.

For the United States, data refer to March 2012, based on the Current Population Survey (CPS). CPS data were converted from
US 2010 census codes to 1-digit ISCO-08 major groups via published correspondences with US 2010 Standard Occupational
Classification (SOC) codes.

Firms using innovation-relevant skills, 2008-10

Estimates are based on the voluntary, ad-hoc module in the EU Community Innovation Survey 2010 on the skills available
in enterprises and on methods to stimulate new ideas and creativity. The indicator corresponds to the percentage of firms
in the relevant innovation category responding affirmatively to the question: “During the three years 2008 to 2010, did your
enterprise employ individuals in-house with the following skills, or obtain these skills from external sources?”

Innovative enterprises had innovation activities during 2008-10, relating to the introduction of new products, processes,
organisational or marketing methods. This includes enterprises with ongoing and abandoned activities for product and pro-
cess innovation. The question on innovation-relevant skills also applies to non-innovative enterprises.

Estimates are based on firms with in “core” NACE Rev.2 economic activities (B, C, D, E, G46, H, J58, J61, J62, J63, K and M71).

2.5. New doctorates

Graduation rates at doctorate level, 2000 and 2011

For Australia, Canada, France, Iceland and Indonesia data refer to 2010.

Because of the increasing harmonisation of programme durations among European countries within the Bologna Process,
some countries have seen rapid changes in their graduation rates.

General notes:

Graduates at doctorate level, 2011 and;

New doctorates in science and engineering, 2007-11

For Brazil, China, Norway and South Africa, data are based on national sources: for Brazil, Capes Database, Ministry of
Education of Brazil, July 2013; for China, Ministry of Education of the Peoples’ Republic of China, Educational Statistics
website, July 2013; for Norway, the Nordic Institute for Studies in Innovation, Research and Education (NIFU), June 2013; and
for South Africa, Higher Education Management and Information System (HEMIS), South African Department of Higher
Education and Training, July 2013.

For Brazil, China and South Africa, an approximate conversion of nationally available information was carried out to map
to the ISCED-1997 classification of fields of study.

For Norway, data are based on NIFU’s Doctoral Degree Register, which also includes “Licentiate” degrees (equivalent to a
doctorate degree).

Additional notes:

Graduates at doctorate level, 2011

For Australia, Canada, France and Iceland, data refer to 2010.



2. BUILDING KNOWLEDGE

Notes and References

OECD SCIENCE, TECHNOLOGY AND INDUSTRY SCOREBOARD 2013 © OECD 2013 113

New doctorates in science and engineering, 2007-11

Owing to data availability by field of education, data refer to the 2007-10 average for Australia, Canada and France; 2009-11
average for China; and the average of the years 2005, 2006 and 2011 for Italy.

2.6. Doctorate holders

Doctorate holders in the working age population, 2009

For Chinese Taipei, data only include PhDs in the National Profiles of Human Resources in Science and Technology
(NPHRST) compiled by STPI, NARL, http://hrst.stpi.narl.org.tw/index.htm#noticeChinese.

For Australia and Canada, data refer to 2006; for Finland, data refer to 2008.

For Korea, OECD estimates based on national sources. Data refer to 2010.

General notes:

Doctorate holders working as researchers, 2009 and;

Doctorate holders by sector of employment, 2009

For Belgium, the Netherlands and Spain, data refer to graduation years 1990 onwards.

For Spain, there is limited coverage of graduates who received their doctorate between 2007 and 2009.

For the United States, data exclude those with a doctorate in the humanities.

Recent doctorates (right-hand side bars) are defined as follows: France, 2006/07 graduates between March and July 2010;
Japan, 2002-06 graduates in April 2008; United Kingdom, 2006/07 graduates in November 2010.

Additional notes:

Doctorate holders working as researchers, 2009

For Norway, the figure is a lower bound estimate.

For Japan, Norway, Poland, Romania and the United States, data refer to 2008; for France and the United Kingdom, data refer
to 2010.

Doctorate holders by sector of employment, 2009

For Chinese Taipei, data only include PhDs in the National Profiles of Human Resources in Science and Technology
(NPHRST) compiled by STPI, NARL, http://hrst.stpi.narl.org.tw/index.htm#noticeChinese. Doctorate holders working in the busi-
ness sector are under-represented.

For the Russian Federation, data relate only to doctoral graduates employed as researchers and teachers.

For Denmark, Japan, Poland and the United States, data refer to 2008; for France and the United Kingdom, data refer to 2010.

2.7. Researchers

R&D personnel, 2001 and 2011

For Australia, 2002 and 2008 instead of 2001 and 2011.

For Austria, 2002 instead of 2001.

For Canada, Chile, EU28, France, Germany and the Netherlands, 2010 instead of 2011.

For Iceland and South Africa, 2009 instead of 2011.

For Luxembourg, 2000 instead of 2001.

For Switzerland, 2000 and 2008 instead of 2001 and 2011.

Researchers by sector of employment, 2011

For Australia and Switzerland, data refer to 2008.

For Austria, Belgium, Germany, Iceland, Luxembourg and South Africa, data refer to 2009.

For Canada, Chile, France, Hungary and the Netherlands, data refer to 2010.

http://hrst.stpi.narl.org.tw/index.htm%23noticeChinese
http://hrst.stpi.narl.org.tw/index.htm%23noticeChinese
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Female researchers by sector of employment, 2011

For Austria, Belgium, Denmark, Germany, Iceland, Luxembourg, South Africa and Sweden, data refer to 2009.

For Chile, Italy, France, Hungary, Portugal and Spain, data refer to 2010.

2.8. R&D

R&D expenditure by performing sectors, 2011

For Australia, Chile and the Netherlands, data refer to 2010.

For Iceland and South Africa, data refer to 2009.

For Switzerland, data refer to 2008.

For Israel, defence R&D is partly excluded from available estimates.

For Hungary, total GERD combines survey data and data from the central budget on R&D support. It includes R&D expendi-
tures that cannot be attributed to a specific sector on a performance basis.

For the Netherlands, expenditures in the private non profit (PNP) sector are included in the government sector.

For the Slovak Republic, defence is excluded from the government sector.

For the United States, capital expenditures are excluded from R&D performed in the business, higher education and PNP
sector. Government is federal or central government only.

Direct government funding of business R&D, 2001 and 2011

For Australia, Chile, EU28, France, Israel, Italy, the Netherlands, Portugal and Spain, data refer to 2010 instead of 2011.

For Austria, data refer to 2002 and 2009 instead of 2001 and 2011.

For Belgium, Iceland and South Africa, data refer to 2009 instead of 2011.

For China, data refer to 2000 instead of 2001.

For Luxembourg, data refer to 2000 and 2009 instead of 2001 and 2011.

For Switzerland, data refer to 2000 and 2008 instead of 2001 and 2011.

In Austria, “research premium” funding is part of direct government funding since 2006. In previous R&D surveys (reference
years 2002 and 2004) it was not listed as a separate source of funds.

For Israel a substantial part of defence R&D funding is not reported.

Gross expenditures on research and development, by type of R&D, 2001 and 2011

Shares by type of R&D are based on total GERD, except for Chile, Estonia, Norway, Poland, the Russian Federation, Spain and
the United States. For these countries, estimates are based on current R&D estimates as complete records with capital costs
are not available.

Data refer to 2001 and 2011 except for Australia (2002, 2008), Austria (2002, 2009), Chile (2010), Denmark (2003, 2010), France
(2001, 2010), Iceland (2001, 2009), Ireland (2002, 2011), Israel (2001, 2010), Italy (2005, 2010), Mexico (2003, 2009), Portugal
(2001, 2010), the Russian Federation (2001, 2010), South Africa (2001, 2009), Spain (2001, 2010), Switzerland (2000, 2008), the
United Kingdom (2010) and the United States (2001, 2010).

Estimates for Austria, France, Hungary and Japan are based on R&D expenditures for which a breakdown by type of R&D is
available: non-classified R&D accounts for 2.0%, 3.8%, 1.6% and 4.6% of the total, respectively. For Austria, R&D expenditure
of provincial hospitals is estimated and no breakdown is available by type of R&D. For France, data by type of R&D for
defence are not available. For Hungary, total GERD combines survey data and data from the central budget on R&D support,
including R&D expenditure that cannot be allocated by type of R&D. For Japan, classification by type of R&D for natural
sciences and engineering is limited to physical sciences, engineering, agriculture and health expenditures.

2.9. Higher education and basic research

Higher education expenditure on R&D, 2001 and 2011

General university funds (GUF) estimates identify the component of general grants received by the higher education sector
that are ultimately used for R&D. Estonia, Poland and the United States report no relevant grants fitting the GUF description.
No estimates are available for China, the Czech Republic, Germany, Hungary, Korea, Luxembourg, Mexico, the Netherlands,
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Portugal and Turkey. The GUF figures correspond to the same reference year as HERD, or, in their absence, are based on
shares for the most recent available year: Canada, France, Spain (2010), Belgium and Israel (2009).

For Australia, data refer to 2002 and 2010 instead of 2001 and 2011.

For Austria, data refer to 2002 instead of 2001.

For Chile and the Netherlands, data refer to 2010 instead of 2011.

For Iceland and South Africa, data refer to 2009 instead of 2011.

For Switzerland, data refer to 2002 and 2010 instead of 2001 and 2011.

R&D in the social sciences and humanities are not included in estimates for Israel (2001 and 2011) and Korea (2001).

Government funding of R&D in higher education, by type of funding, 2010

For Canada, Denmark, Israel, the Netherlands, New Zealand and Poland, data refer to 2008.

Basic research performed in the higher education and government sectors, 2011

Data refer to the sum of current and capital expenditures, except for Chile, Estonia, Norway, Poland, the Russian Federation,
Spain and the United States, for which only current costs are included in estimates reported to the OECD.

For Australia and Switzerland, data refer to 2008.

For Austria, Iceland, Mexico and South Africa, data refer to 2009.

For Chile, Denmark, France, Israel, Italy, Portugal, the Russian Federation, Spain, the United Kingdom and the United States
data refer to 2010.

For Israel and Switzerland, most expenditures on defence R&D are not reported or are excluded from the government sector.

For Switzerland and the United States, the government sector refers to the federal or central government only.

For Israel higher education excludes R&D in the social sciences and humanities.

2.10. Business R&D

Business enterprise expenditure on R&D, 2001 and 2011

For Australia, Chile and the Netherlands, data refer to 2010 instead of 2011.

For Austria, data refer to 2002 instead of 2001.

For Iceland and South Africa, data refer to 2009 instead of 2011.

For Luxembourg, data refer to 2000 instead of 2001.

For Switzerland, data refer to 2000 and 2008 instead of 2001 and 2011.

Business R&D by size class of firms, 2011

National statistical agencies use different minimum thresholds for inclusion in R&D surveys and estimates. There are vari-
ations in the definition of small and medium-sized firms. Small firms (fewer than 50 employees): for Belgium, 1-49 employ-
ees; for the United States, 5-49 employees; for Luxembourg, the Netherlands and Sweden, 10-49 employees. For Japan, the
survey excludes firms with capital of less than JPY 10 million.

For Australia, Canada, Chile, France, Germany, Italy, the Netherlands, Portugal, Spain, the United Kingdom and the United
States, data refer to 2010.

For Austria, Belgium, Denmark, Luxembourg and Sweden, data refer to 2009.

For Switzerland, data refer to 2008.

R&D expenditures incurred by foreign-controlled affiliates, 2009

Financial intermediation excluded for the Czech Republic, Israel, Japan and Poland.

Community, social and personal services excluded for the Czech Republic and Poland.

For Finland, Hungary, the Netherlands, Slovenia and Spain, only sections B to F of ISIC Rev.4 are covered.

For Japan, data refer to majority and minority foreign-controlled affiliates.

For Australia, Canada, France, Italy, the United Kingdom and the United States, data refer to 2010.
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For Switzerland, data refer to 2008.

For Norway, Portugal and the Slovak Republic, data refer to 2007.

2.11. R&D Tax incentives

Direct government funding of business R&D and tax incentives for R&D, 2011

For Australia, Belgium, Brazil, Chile, Ireland, Israel and Spain, data refer to 2010. For China, Luxembourg and South Africa,
data refer to 2009 and for Switzerland to 2008.

Estimates of direct funding for Belgium, France, Italy and Portugal are based on imputing the share of direct government-
funded BERD in the previous year to the current ratio of BERD to GDP. For Austria, the 2009 share is used for 2011. For Brazil,
the 2008 share, based on national sources, is used for 2010.

In Austria, Poland and South Africa, R&D tax incentive support is included in official estimates of direct government fund-
ing of business R&D. It is removed from direct funding estimates to avoid double-counting.

Estonia, Finland, Germany, Luxembourg, Mexico, New Zealand, Sweden and Switzerland did not provide information on
expenditure-based R&D tax incentives for 2011. For Israel the R&D component of incentives cannot be separately identified
at present.

Estimates do not cover sub-national and income-based R&D tax incentives and are limited to the business sector (excluding
tax incentive support to individuals). Data refer to estimated initial revenue loss (foregone revenues) unless otherwise
specified.

Estimates refer to costs of incentives for business expenditures on R&D, both intramural and extramural unless otherwise
specified. Direct support figures refer only to intramural R&D expenditures, except for Brazil.

Country specific notes available at www.oecd.org/sti/rd-tax-stats.htm.

Change in government support for business R&D through direct funding and tax incentives, 2006-11

Results restricted to countries providing information on expenditure-based R&D tax incentives for four or more years
between 2006 and 2011. A minimum 2% threshold for the tax incentive share of government support for R&D (2011 or latest
year) is applied to ensure reliable estimates of growth rates.

For Australia, Belgium, Ireland and Spain data refer to 2010 instead of 2011. For South Africa data refer to 2009 instead of
2011.

For Belgium, Denmark, Korea, Mexico and Slovenia data refer to 2007 instead of 2006. For Turkey data refer to 2008 instead
of 2006. For New Zealand figures for tax incentives refer to 2008 instead of 2006, and for direct government support for BERD,
figures are an average of 2007 and 2009 values.

Mexico and New Zealand repealed tax incentive schemes in 2009. In 2008, the cost of R&D tax support amounted to
MXN 4 500 million in Mexico and to NZD 103 million in New Zealand.

Estimates of direct funding for Belgium, France, Italy and Portugal in 2011 are based on imputing the share of direct govern-
ment-funded BERD in the previous year to the current ratio of BERD to GDP. The same applies to the Netherlands for 2006.
For Austria, the 2009 share is used for 2011.

In Austria, Poland and South Africa, R&D tax incentive support is included in official estimates of direct government fund-
ing of business R&D. It is removed from direct funding estimates to avoid double-counting.

Estonia, Finland, Germany, Luxembourg, Mexico, New Zealand, Sweden and Switzerland did not provide expenditure-based
R&D tax incentives for 2011. For Israel the R&D component of incentives cannot be separately identified at present.

Estimates do not cover sub-national and income-based R&D tax incentives and are limited to the business sector (excluding
tax incentive support to individuals). Data refer to estimated initial revenue loss (foregone revenues) unless otherwise specified.

Estimates refer to the costs of incentives for business R&D expenditures, both intramural and extramural unless otherwise
specified. Direct support figures refer only to intramural R&D expenditures, except for Brazil.

Country specific notes available at www.oecd.org/sti/rd-tax-stats.htm.

http://www.oecd.org/sti/rd-tax-stats.htm
http://www.oecd.org/sti/rd-tax-stats.htm
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Tax subsidy rates on R&D expenditures, 2013

The tax subsidy rate is calculated as 1 minus the B-index, a measure of the before-tax income needed to break even on
USD 1 of R&D outlays (Warda, 2001). It is based on responses from national finance/tax/innovation authorities and R&D statisti-
cal agencies to the OECD questionnaire on R&D tax incentives and also draws on other publicly available information.

Benchmark tax data information, including statutory corporate income tax rates, is obtained from the OECD Tax Database, basic
(non-targeted) corporate income tax rates, May 2013.

Estimates allow for differences in the treatment of the various components of R&D expenditures: current (labour, other
current) and capital (machinery and equipment, facilities/buildings) expenditures. A common 60:30:5:5 percentage distribution
of labour, other current, machinery and equipment, and building expenditures is applied based on average estimates for
OECD countries (www.oecd.org/sti/rds).

Expenditures on capital assets used for R&D are depreciated over their useful life, using a straight-line or declining balance
depreciation method, as applicable. Estimates of the net present value of provisions relating to R&D capital expenditures
are based on multiple sources of information about the benchmark tax treatment of capital expenditures. Estimates of tax
subsidy rates are fairly robust to different choices of sources and methodologies because of the small weight of this compo-
nent in eligible R&D expenditures.

R&D tax allowances are deducted from taxable income while R&D tax credits are applied against corporate income tax pay-
able (as also for payroll withholding tax incentives and wage taxes). Tax benefits are treated as taxable when appropriate
(e.g. Canada).

The model excludes incentives related to personal income, value added, property taxes as well as taxes on wealth and
capital and other forms of direct government support (grants and subsidies).

Unless otherwise specified, figures refer to “representative” firms in their class for which caps or ceilings that limit the
amount of eligible expenditures or tax support are not applicable.

The B-index for the profit scenario assumes that the “representative firm” generates a sufficiently large profit to achieve the
incentive’s full potential benefit. An adjusted B-index is reported for a loss-making firm that is unable to claim tax benefits
in the reporting period, using an adjusted effective tax rate that takes into account refundability and carry-forward
provisions.

Refunds are generally modelled as immediate and full payment of tax incentive claims unless excess claims are payable
over time and require discounting.

Carry-forwards are modelled as discounted options to claim the incentive in the future, assuming a constant annual
probability of returning to profit of 50% and a nominal discount rate of 10%.

For simplicity, loss-making firms are assumed to enjoy an infinite carry-forward of standard deductions of current R&D
expenditures and depreciation expenses arising from the use of machinery, equipment and buildings in R&D, unless expen-
ditures are refundable.

The definitions of SMEs and large firms vary across countries and may also vary over time.

Estimates are not included for some countries that provide expenditure-based R&D tax incentives as these lack sufficient
detail to carry out calculations for representative firms in the relevant categories.

Figures for Germany, Israel, Luxembourg, Mexico, New Zealand, Sweden and Switzerland, which apply no special treatment
to R&D, reflect the value (or lack thereof) of available allowances for current and capital expenditures.

Country specific notes available at www.oecd.org/sti/rd-tax-stats.htm.

2.12. International funding of R&D

Business enterprise R&D funded from abroad, 2011

For Australia, Chile, the EU28, France, Israel, Italy, Portugal and Spain, data refer to 2010.

For Austria, Belgium, Iceland, Luxembourg, the Netherlands and South Africa, data refer to 2009.

For Switzerland, data refer to 2008.

http://www.oecd.org/sti/rds
http://www.oecd.org/sti/rd-tax-stats.htm
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Business enterprise R&D funded from abroad, by source of funds, 2011

“Other/Not elsewhere classified” also includes the private non profit (PNP) sector which accounts at most for 1.4% of all
BERD funded from abroad.

For Denmark, France, Italy, Portugal, the Russian Federation, Spain and the United Kingdom, data refer to 2010.

For Austria, Belgium and Sweden, data refer to 2009.

Funding of business R&D by foreign enterprises, 2011

For Canada, France, Italy, Portugal and Spain, data refer to 2010.

For Austria, Belgium and Sweden, data refer to 2009.

For Denmark and Switzerland, data refer to 2008.

Data for Canada and Switzerland are from national sources and separately reported to the OECD.
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