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On average, the breakdown of HERD by type of cost does not differ greatly to the
breakdown of GERD; overall around 12% of costs relate to capital expenditure
(Figure 6.5). But capital costs can vary over time in countries according to national plans
for building or improving physical structures. For example, in Latvia and Poland, capital
expenditure represented more than 30% of HERD in 2015, which may indicate that these
countries were investing in expanding their research infrastructure.

In the participating jurisdictions, varying levels of capital expenditure were evident in
7015. Estonia spent 15% of GERD and 17% of HERD on capital costs, significantly
higher than the OECD average, which could reflect additional investments under the
Estonian Research Infrastructures Roadmap (see below). Belgium, the Netherlands and
Norway spent below the OECD average proportion on capital expenditure in 2015,
amounting to approximately 8% in each of these jurisdictions. However, in general,
capital expenditure in higher education tends to show some volatility over time,

depending on the levels of investment in infrastructure required and priorities for
expenditure.

Improving physical research infrastructure is a top priority for science technology and
innovation policymakers in most OECD countries (OECD, 20173)). For example, in
2019, Estonia updated its Research Infrastructure Roadmap 1o improve existing
infrastructure and create new facilities and equipment. The roadmap carmarks 17 research
infrastructure projects of national importance for investment in the coming decade.
Estonia is also involved in the development of 14 international research infrastructures.
Norway also committed to increasing appropriations 1o research infrastructure by
NOK 400 million over the period 70152018, and has a national roadmap for research

infrastructure, which is updated biannually (Norwegian Ministry of Education and
Research, 20187).

Expenditure by type of R&D

Overall, applied research and experimental development account for approximately 75%
of gross domestic expenditure on R&D on average in the OECD area, and for more than
80% in eleven countries, including Israel, Japan or Korea (Figure 6.6). On the other hand,
on average across OECD countries with available data for 2015, approximately 53% of
GERD in the higher education sector was allocated to basic research, followed by applied
research (35%) and experimental development (10%), with marked differences across
countries (Figure 6.6). This highlights the key role that higher education plays in
conducting basic research across OECD countries.

The proportion of GERD allocated to basic research in 2015 was relatively low in
Belgium (16%), while it is just above average in the Netherlands and Estonia, at around
27% for both jurisdictions. In Norway, the breakdown for GERD was 17% on basic
research, 36% on applied research, and 40% on experimental development. In France,
Luxembourg and Switzerland, basic research accounts for more than 70% of HERD.
Other countries, such as the United Kingdom or Korea, tend to invest a lot more in
applied research and experimental development in the higher education sector. While the
Netherlands and Estonia also spend a slightly higher than average proportion of HERD on
basic research (approximately 57%), the proportion of HERD in Belgium devoted to
basic research was the lowest in OECD countries in 2015, making up less than 20% of
spending (Figure 6.6).
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Figure 6.5. Expenditure on R&D by type of cost (2015)
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Note: *Participating in the Benchmarking Higher Education System Performance exercise 2017/2018.

Data refer to 2015 or most recently available year.

Source: Adapted from OECD (2018n¢)), OECD Science, Technology and R&D Statistics,
https://doi.org/10.1787/strd-data-en.

Statlink Sy=rw https://doi.org/10.1787/8889339413 1 0
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Table 6.2. Success rates in attracting Horizon 2020 funding (2014-2016)

- 9 of overall applications Application success rate
Number of applications 2014-2016 %

Belgium 14 840 37 18
Austria 9705 24 17
France 30 660 Tl 17
Luxemhourg 1095 03 17
The Netherlands 22228 56 17
Germany ; 44811 11.2 16
Sweden 11 464 29 16
Norway 5 847 15 16
Denmark 8981 22 15
Ireland 6394 16 15
United Kingdom 49 412 124 15
The Czech Republic 4385 11 14
Spain 42 403 10.6 14
Finland 8671 22 14
Estonia 2020 05 13
Greece 12839 3.2 13
Portugal 9521 24 13
The Slovak Republic 1901 05 13
Italy 44 820 11.2 12
Lithuania 1095 03 12
Latvia ! 1419 0.4 12
Poland 7901 2 12
Hungary 4 874 1.2 11
Slovenia 4512 11 1

Note: *Participating in the Benchmarking Higher Education System Performance exercise 2017/2018.
Source: Adapted from European Commission (2018191), Horizon 2020 in full swing - Three Years On - Key
Jacts and figures 2014-2016, htips:/doi.org/1 0.2777/778848.

6.2.3. How research and development funding is spent

Current and capital costs

Current expenditures in R&D are composed of labour costs of R&D personnel; other
current costs used in R&D, such as services and items (including equipment) used and
consumed within one year; and annual fees for the use of fixed assets. Capital costs cover
the purchase of fixed assets such as land and buildings, machinery and equipment,
capitalised computer software and other intellectual property products that are used in
R&D for more than a year (OECD, 2015p). This increasingly includes electronic
infrastructure such as data, computing and communications networks that are used within
R&D systems or, in some fields of research, shared between systems (European Strategy
Forum on Research Infrastructures Long-Term Sustainability Working Group, 201720))-

On average across the OECD in 2015, current costs represent 89% of GERD, and capital
costs just 11%; though in many countries, the proportion of expenditure dedicated to
current costs is above 90%. Research is intensive on human resources, and therefore
labour costs are generally the largest component of current costs (OECD, 2015)).
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Figure 6.4. European Commission funding of government and higher education R&D in
selected European countries (2015)

Share of government and higher education R&D funded by EC as a percentage
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Note: *Participating in the Benchmarking Higher Education System Performance exercise 2017/2018.

For Austria, Belgium, Denmark, and Sweden, data refer to 2013. For Germany, France, Italy, Lithuania,
Luxembourg, the Netherlands, Poland, Portugal and Slovenia, data refer to 2014,

Source: Adapted from OECD (2017n3)), OECD Science, Technology and Industry Scoreboard 2017 The
digital transformation, http://dx.doi.org/10.1787/978926426882 ] -en.

StatlLink Srsry https://doi.org/10.1787/888933941 291

As can be seen in Figure 6.4, funding from international sources represents a small
proportion of funding overall across OECD countries, although it tends to be more
substantial for countries that are eligible to receive funding from the European Union
(EU). Funds provided by the EU are especially important for R&D undertaken in a small
group of European countries, reaching almost half the funding in the Slovak Republic in
2015. EC funding is also important for Estonia (15% in 2017), while it accounts for 7%
of Belgian funding. On the other hand, Norway and the Netherlands have some of the
lowest shares of their overall higher education R&D funding coming from the European
Commission, at around 2% (Figure 6.4).

In recent years, countries have had varying rates of success in attracting R&D funding
from EC sources (Table 6.2). Over the period 2014-2016, Belgium was the most
successful of all European Union countries in successfully attracting funds from the
Horizon 2020 framework programme for R&D, with an 18% success rate from almost
15 000 applications. The Netherlands and Norway also had relatively high success rates
for their applications, at 17% and 16% of applications respectively. In Estonia, where
approximately 2000 applications were submitted for funding over the period, there was a
success rate of 13%.
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Table 6.1. Types of fandin

g for R&D in the participating jurisdictions

Base funding

Performance-based
funding

Project and/or
programme-based
competitive
funding/research
grants

Funding to support
research
infrastructure

Indicators or other
considerations
attached to funding
mechanisms

Estonia The Flemish The Netherlands Norway
Community
Universities Professional HEls
Yes (provided by the Yes (provided by the Yes (part of the block Yes (to support Yes (constitutes 70%
Ministry of Education Department of grant where fixed practice-oriented of the block grant
and Research to R&D Education and allocations constitute research, provided as  without detailed
institittions that Training) 58%, another 5% is part of the lump sum specifications of its
received a positive allocated for doctoral  funding for use)
evaluation) training) professional HEIs)
Yes (base funding is Yes (provided by the Yes (part of the block Yes (constitutes 6%
pedormance-based) Department of grant is formula- of the block grant for
Economy, Science based with HEIs provided based
and Innovation performance on performance)
through Special elements, constitutes
Research Funds and ~ 37% of the block
Industrial Research grant)

Research grants for
research groups,
institutions or
individuals

Yes

To be eligible for
baseline funding, R&D
institutions must have a
positive evaluation in
the regular government
research evaluation
process. |n total, 95%
of funding is awarded
based on performance
criteria (high level
research publications,
patents and patent
applications, co-
financing of R&D and
doctoral graduates);

Funds)

Yes (project-based
funding provided by
the Research
Foundation)

Yes (through the
programme
infrastructure of the
Research
Foundation)

Special Research
Funds are awarded
based on number of
master degrees,
defended doctorates,
gender diversity,
publications and
citations.

industrial Research
Funds are awarded
based on defended
doctorates,
publications and
citations, revenues
from licences,

Research-related
indicators are also
included in the
performance
agreements

Yes (competitive
project- and
programme-based
funding provided by
the Research Council
and the Royal
Academy of
Sciences)

Yes (in support of the
“top sectors”
activities)

Formula-based
funding (37% of the
core R&D funding of
universities)
considers degrees
and defended
doctoral degrees.
Indicators in
performance
agreements include
research contracts
funded by research
councils and the EV,
scientific impact,
scores in research

and 5% is allocatedto  revenues from EU assessment

humanitarian research  contracts, patents exercises, doctorate

of national significance.  and spin-off degrees awarded.
companies.

Yes (NWO
competitive funds for
practice-oriented
research; supports
knowledge exchange
between SMEs and
professional HEls and
the creation of
Centres for Expertise)

Competitive funding
to support co-
operation between
professional HEls and
business.

Yes (competitive
project-based
funding, primarily
provided by Research
Council of Norway)

Yes (it aims to
increase
appropriations to
research
infrastructure by NOK
400 million by 2018)
Performance-based
funding is awarded
based on several
indicators: including
scientific production,
student credits,
degrees, exchange
students, competitive
funding from the
research council and
regional research
funds, funding from
the EU and other
third-parties.

Source: Adapted from J
Comparative Assessment,
jurisdictions. See the reader’

onkers and Zacharewics (2016p15)), Re
https://doi.org/10 2760/70120;

information

s guide for further information.

search Performance Based Funding Systems: a
provided by the participating
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higher education. This may be related to relatively low availability of internal funds (e.g.
income from endowments or student fees) within the higher education sectors of the
participating jurisdictions, compared to some other OECD countries.

Disparities of funding from different sources can be related to the funding mechanisms in
place for research in particular country contexts; while some systems may fund R&D
from general institutional funds, in other cases institutions may receive a specific
allocation of R&D funding from government. Differences are also related to the relative
availability of funding from different sources. For example, European countries are
eligible to apply for targeted R&D funding from the European Union, so they may have

Table 6.1 summarises the key funding mechanisms for each of the four participating
jurisdictions. As can be seen from the table, performance-based formula funding and
competitive funding mechanisms for R&D, as well as block grant funding, are in place in
all jurisdictions. For example, in the Flemish Community, in addition to the block grant
funding for research provided by the Department of Education and Training, higher
education institutions can receive special research funding from the Department of
Economy, Science and Innovation, which is provided based on performance (Jonkers and
Zacharewicz, 2016;3)). These “Special Research Funds” (BOF), are awarded based on the
number of master’s and doctoral degrees awarded, gender diversity, and research
productivity and impact. Institutions can also benefit from “Industrial Research Funds”
(IOF) if they engage in technology transfer activities such as licensing, patenting and
spin-offs.

The Netherlands directs a special stream of funding towards practice-oriented research as
part of the funding allocated to the professional HEI sector. This stream of funding can be
used to appoint associate professors (lectors) who specialise in developing research
projects in conjunction with stakeholders, which serves their mutual interest. In addition,
competitive funding is available for professional HEIs to establish Centres of Expertise,
public-private partnerships set up to encourage partnership between higher education
institutions, industry and government. Most of the Centres of Expertise are affiliated with
one of the “top sectors”, key sectors of importance to the Dutch economy (Section 6.7).

Funding from international sources

A number of countries rely heavily on funding from abroad to finance higher education
R&D, including from international organisations and supranational entities. In five of the
countries for which data was available for 2016, funding from international sources
represented over one-fifth of total funding, ranging from 23% of funding in Poland to
over 56% of funding in the Slovak Republic (Figure 6.3). However, for EU countries,
some of the differences between countries can also be related to how funding from
European Structural Funds is accounted for in budgets. In some countries, it may be
classified directly as funding from abroad, while in others it may be incorporated into
national funds before being allocated, meaning it is then classified as government funds.
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Netherlands, 8% of HERD in 2016 was financed from abroad and another 8% came from
the business enterprise sector. With 39, of HERD originating from the business sector,
Norway had the lowest contribution from business among jurisdictions participating in
the benchmarking exercise in 2016.

Compared to other sources of funding for HERD, the contribution of the business sector
is relatively small (5% of HERD on average across the OECD in 2016). However, these
figures may understate the full extent of businesses’ overall contribution to HERD, which
can also involve payments for the use of facilities or outcomes of R&D such as licensing
income or investment in spin-offs.

Figure 6.3. Expenditure on research undertaken by the higher education sector, by source of
funding (2016)

As a percentage of total funds

BGovernment seclor @ Higher education sector o Abroad m® Business enterprise sector o Private non-profit sector
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Note: *Participating in the Benchmarking Higher Education System Performance exercise 2017/2018.

Data refer to 2016 or most recently available year.

Source: Adapted from OECD (201816)), OECD  Science, Technology and R&D  Statistics,
hitps://doi.org/10.1787/strd-data-en.

StatLink sw=ra https:/doi.org/10. 1787/888933941272

In addition to contributions from businesses, funding from private non-profit
organisations is an important indicator of engagement in R&D performed by the higher
education sector. In some countries, such as Denmark, Sweden and the United Kingdom,
the contribution of private non-profit organisations 1o HERD far exceeds that of the
business sector. However, in the four participating jurisdictions, private non-profit
funding in higher education is not a substantial source of funding; while it was the source
of more than 6% of funding in the Netherlands in 2016, it made up less than 4% of
funding in Norway and less than 1% in Belgium and Estonia.

When compared to the OECD average, the higher education sectors in Belgium, Estonia,
the Netherlands and Norway contribute less funding to support R&D undertaken by
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Data refer to 2016 or most recently available year,
Source:  Adapted from OECD (20181¢;), OECD  Science, Technology and R&D Statistics,
https://doi.org/10.1787/strd-data-en.

Statlink mzr https://doi.org/10.1787/888933941253

Figure 6.2 shows that in all OECD countries except Hungary, Korea, Luxembourg,
Mexico and Slovenia, the hi gher education sector was responsible for a larger proportion
of R&D expenditure than the government sector in 2016." The proportion of expenditure
on R&D performed by government was slightly above the OECD average in Flanders
(11%), Estonia (11%) and the Netherlands (12%). In Norway, approximately 14% of
R&D was undertaken by the government, However, although the government sector is a
relatively minor performer in research and experimental development, it represents a
major source of funding of R&D undertaken by the higher education and business sectors
(OECD, 2015)7)).

In Flanders the business enterprise sector and the private non-profit sector represented
almost 70% of GERD in 2016. The business enterprise sector provided around 50% of
GERD in Estonia, the Netherlands and Norway, implying that HERD and GOVERD are
more important in these jurisdictions. The higher education sector is particularly
important in Estonia; in 2016 it was responsible for around 40% of expenditure.

As Figure 6.2 shows, the higher education sector has been attracting an increasing
proportion of GERD in recent years in many countries, even as GERD itself also
expands. For example, Portugal increased the proportion of GERD allocated to the higher
education sector by more than 10 percentage points between 2006 and 2016, In other
countries, however, such as Greece, Hungary and Turkey, the proportion of GERD
allocated to higher education has been falling. In the Netherlands and Norway, the
proportion of GERD spent in the higher education sector in 2016 was similar to 2006
levels.

6.2.2. Sources of funding for higher education research and development

Higher education draws on various domestic and international funding sources for R&D
activities (OECD, 2015;17)). While R&D activities in higher education may be to some
extent funded by internal funds (e.g. income from endowments or student fees), the
majority of funding comes from outside the higher education sector. Given the pressures
of financing higher education faced by the public sector (see Chapter 1), higher education
institutions are increasingly seeking to diversify sources of R&D funding, as well as other
higher education activities. This section assesses how well-diversified the funding sources
are for R&D across OECD hi gher education systems.

On average, across OECD countries with available data, R&D undertaken by higher
education in 2016 was, for the most part, heavily financed by the government sector
(68%), followed by funding from within the higher education sector itself (12%), funding
from abroad (12%), business enterprises (6%), and the private non-profit sector (3%).
However, some systems are also able to raise funding from the business enterprise sector,
such as Germany (14% of overall funding) or Korea (13% of overall funding)
(Figure 6.3).

Government funding accounted for more than two-thirds of HERD in Belgium, Estonia
and the Netherlands, and close to 90% of HERD in Norway. Funding from abroad is the
second largest source of funding of HERD in Estonia (15%), while the business
enterprise sector is the second largest source of funding in Belgium (13%). In the
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StatLink SizF hltgs:ﬁdoi.org{10.17871888933941234

Overall, GERD in the OECD area amounted to 1.9% of GDP in 2016, compared to 1.8%
of GDP in 2006. At the level of individual countries, expenditure as a proportion of GDP
increased in 23 of the 31 countries with available data for 2006 and 2016; with the most
significant increases occurring in Austria (0.7% of GDP) and Korea (1.4% of GDP).
Countries with decreasing investment over the period 2006-2016 include Canada, Finland
and Luxembourg (Figure 6.1 Y

In Flanders, GERD is higher than the OECD average, with investment equivalent to 2.7%
of GDP in 2016, while in the Netherlands and Norway, GERD was at approximately 2%
of GDP. The Netherlands and Norway have moved steadily from below or at the average
level of investment in 2006 to above average levels by 2016, and while comparable data
for 2006 for Flanders are not available, Belgium was already slightly above the OECD
average in 2006, with GERD as a proportion of GDP of 1.8%.

GERD patterns have been more volatile in Estonia in recent years, though it must be
noted that in relatively small research systems, the ratio between GERD and GDP can be
affected by single investments involving relatively large financial amounts. For example,
R&D investments related to an Estonian oil shale refinery contributed to GERD reaching
2.3% of GDP in 2011 (from a 2005 level of 1.1%) and progressively decreasing since,
reaching a level of 1.3% of GDP in 2016.

Business enterprise expenditure on research and development represents the largest
portion of GERD, accounting for over 60% of R&D on average across the OECD
(Figure 6.2). HERD is the next largest expenditure category, while GOVERD in OECD
countries is lower on'average than HERD. Overall, around 26% of GERD in 2016 was
allocated to research undertaken by the higher education sector alone.

Figure 6.2. Gross domestic expenditure on R&D by performing sector (2016)
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Note: *Participating in the Benchmarking Higher Education System Performance exercise 2017/2018.
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education expenditure relates to the broader
investment comes from and how it is spent.
6.2.1. Higher education investment within the broader R&D sector

Gross domestic expenditure on research
measures all intramural expenditure on research and development

R&D investment in countries, where

development (GERD)
within a jurisdiction. It

GERD is distributed amon
government, higher educati

g the four R&D-performing sectors: business -enterprise,
on and private non-profit, as defined by the Frascati manual

(OECD, 2015)). Therefore, GERD encompasses expenditure on Higher Education R&D
(HERD), expenditure on research in the government sector (GOVERD), business
research and development expenditure (BERD) and expenditure in the private non-profit

sector. Government policy

and targets in R&D tend to focus on either the R&D sector as

a whole, or the public research
education R&D.

Many countries across the OECD h
with the EU 2020 strategy for

sector, rather than specifically focusing on higher

ave set targets to increase GERD, For example, in line
smart, sustainable and inclusive growth, European

countries incl

targets of 4% of GDP by 2020 (OECD, 2014ys)). However, as can be seen from

Figure 6.1, some OECD countries invest considerably more in R&D than others. For
example, in Israel and Korea, GERD amounts to more than 4% of GDP; while Turkey,
Latvia, Mexico and Chile spend less than 1% of GDP on R&D.
Figure 6.1. Gross domestic expenditure on R&D (2016)
As a percentage of GDP, overall and by performing sector
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committed: the value of science further elaborated on the 2025 vision, particularly in
terms of policy initiatives (Dutch Ministry of Education, Culture and Science, 2019(9)).
The Strategic Agenda for Higher Education, Research and Science 2015-2025 (Dutch
Ministry of Education, Culture and Science, 2015(10)), also includes objectives to enhance
research into higher education practices in order to improve education quality and build
strong, permanent links between education, research and practice (for example, through
Centres of Expertise to tackle the greatest societal challenges).

In the Flemish Community, the policy note Work, Economy, Science and Innovation
2014-2019 outlines the Flemish commitment to reach the EU 2020 target investment of
3% of its gross domestic product (GDP) in research and development, comprising 1%
from government funding and 2% by the business sector. There is also increased focus on
the participation of higher education institutions in European programmes such as
European Research Council and Marie Curie, and aligning the Flemish research strategy
with the European instruments (Flemish Government, 201411)).

The Estonian Research and Development and Innovation Strategy 2014-2020 sets goals
for the system, including achieving the 3% EU 2020 GDP target, moving to 10" place on
the EU Innovation Scoreboard, increasing the number of doctoral graduates and the
impact of scientific publications. Estonia is also aiming to increase its share of EU
research funding and become more active and visible in international research,
development and innovation co-operation initiatives (Estonian Ministry of Education and
Research, 2014(12)). Estonia also has particular goals in relation to the levels of investment
in R&D by source, by targeting a level of investment of 2% of GDP from the private
sector, with 1% of GDP coming from the state and local budget.

6.2. Investment in research and development

The combined expenditure of OECD countries on public R&D currently represents 65%
of the global public R&D investment, though the growth of public science systems in
emerging economies is likely to change the balance of expenditure in the years to come
(OECD, 2016y3). The higher education sector performs a substantial share of public
research activity across OECD countries, and also plays a key role both in performing
basic research and training researchers through doctoral education. Expenditure on R&D
within higher education has been on a pattern of sustained growth, more than doubling
since 1995, though growth has begun to slow in recent years (OECD, 201713)).

The policy arguments for investing in R&D are complex. The timelines as well as the
economic and social payoffs of research projects are not always clear in advance at the
level of individual investments, particularly when it comes to investment in basic
research. However, investment in research creates value by improving the body of
knowledge and new ideas from which the economy can draw to innovate, create new
products and services and improve existing ones. This increased stock of knowledge can
provide wider economic or social benefits through knowledge, market or network spill-
overs (Georghiou, 201514)).

With the goal of promoting innovation high on the policy agenda in many OECD
countries, investment in knowledge creation to feed into innovation is increasingly
considered crucial. Indicators on the source, destination and distribution of expenditure
can provide insight into how much governments are prioritising the R&D sector and
which subsectors and types of research are attracting the majority of funding. The
comparative data presented in this section focus on the key questions of how higher
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Box 6.1. Public research systems in the participating jurisdictions

As of 2017, the main actors in the research system of Estonia are the six public
universities. Of these institutions, Tartu University and Tallinn University of Technology
receive the largest share of public funding and have the highest number of students and
staff (Kattel and Stamenov, 20174)). In addition, there are seven public research
organisations and seven private R&D institutions (including one private university) that
play an important role in the research system.

In Norway, the public research system includes universities and university colleges,
research institutes and hospitals (health trusts). The Research Council of Norway (RCN)
funds research over the whole range of R&D activities, and assumes an advisory role to
the government in research policy matters. The council also funds the establishment and
operation of specially designated research centres which carry out specific functions, such
as Centres of Excellence (SFF) in specific fields of science, Centres for Research-based
Innovation (SFI), and Centres for Environment-friendly Energy Research (FME).

In the Netherlands, universities carry out the majority of public research, though in recent
years there has been some increase in practice-oriented research at professional HEIs.
Public research institutes consist of scientific research institutes that are under the
Netherlands Organisation for Scientific Research (NWO) and the Royal Netherlands
Academy of Arts and Sciences (KNAW); government laboratories; and applied research
(TO2) institutes, the latter of which are the most significant of the public research
institutes in terms of expenditure (OECD, 2014s)).

Research in the public system of the Flemish Community is carried out by higher
education institutions and four Strategic Research Centres (SRC). There are also a
number of additional scientific institutes, knowledge institutes and policy research
centres. Each Strategic Research Centre focuses on one key specific area of research
(nanotechnology,  biotechnology, automotive and  machine production, and
multidisciplinary research); centres are also active in the commercialisation of their
research. Belgium also has ten federal scientific establishments, which often conduct
research in partnership with universities in the Flemish and French Community (Flemish
Department of Economy, Science and Innovation, 20176).

In Norway, the Long-term Plan for Research and Higher Education 2019-2028 sets the
priorities for Norwegian higher education over the period. The government aims to
further increase investment in higher education over the period and also work to facilitate
the greater use of knowledge. Key measures of the plan related to R&D are an investment
package to improve technology (including increasing basic research in ICT and building
an e-infrastructure for open research), boosting the role of R&D for renewal and
restructuring of the business sector (including expanding researcher education in new
business creation), and increasing commercialisation, research-based innovation and
business-oriented research (Norwegian Ministry of Education and Research, 201 87).

The Netherlands has set out a 2025 Vision Jor Science: Choices for the Future (Dutch
Ministry of Education, Culture and Science, 2014s), which aims to consolidate the Dutch
position as a world leader in research and ensure that the system can evolve to maintain
its position amid emerging challenges. Specific commitments include considerable
investment in research projects which attract Horizon 2020 funding, and the development
of a National Research Agenda (NWA) to set priorities. The policy note Curious and
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6.1. Introduction

Research and development (R&D) is one of the three key missions of higher education
institutions. As defined in the Frascati Manual (OECD, 2015p1), R&D comprises basic
research, which is aimed at creating new knowledge with no specific application in view;
applied research, which is aimed at creating new knowledge towards a specific practical
aim; and experimental development, which has the goal of developing new products or
processes.

Higher education institutions carry out all three forms of R&D. As discussed in Chapter
1, there has been a substantial expansion in research and experimental development
activity across the OECD in recent years. The volumes of R&D investment and output are
on strong growth trajectories in many countries, notwithstanding a reduction in
expenditure in many cases following the economic crisis.

However, measuring the return on investment in research and development can be
problematic, regardless of whether the return relates to economic or social gain. Indeed,
the level of capacity within individual higher education systems to assess and compare
the quality and volume of their research output is far from clear.

This chapter looks at how successful higher education systems are in terms of ensuring a
strong foundation for investment in R&D expenditure, providing equitable opportunities
and attractive working conditions for researchers, and producing high quality research.

6.1.1. Research systems and strategies

A strong framework for systematically creating and diffusing knowledge is a key pillar of
any innovation strategy (OECD, 2015y). Public research plays a vital role in delivering
innovations that have social and economic benefits. Research activities carried out in the
public higher education sector, along with the activity of public research institutes (PRIs)
compose the public research system. Public research systems are organised differently in
the participating jurisdictions (Box 6.1). Overall, three-quarters of total basic research is
carried out in the public research system, even though public R&D only accounts for 30%
of the overall volume of R&D in the OECD (OECD, 201603).

No consensus has yet emerged on how the quality of research can be measured, how
efficient higher education R&D is at driving innovation, and how research infrastructure
can be designed and funded most effectively to meet the needs of economies and
societies. The traditional role of public research has been to ensure research and
development in areas that have long term possibilities for societal value although they
may not provide an immediate economic gain. Currently, there are increasing
expectations on public research systems to transfer knowledge and increase the impact of
research (OECD, 2016y3)).

As research and development activity has expanded, OECD governments are increasingly
developing specific strategies covering public research and innovation. Each of the
participating jurisdictions also has specific plans with measures aiming to improve the
performance of research and innovation.
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Chapter 6. Research

This chapter looks at the performance of higher education research and development. It
covers the financial and human resources that are allocated uniquely to research, the
distribution of research expenditure, the profile of research personnel, access to research
careers, the profile of doctorate holders, research activity, internationalisation, research
productivity and impact.

The statistical data for Istael are supplied by and under the responsibility of the relevant Israeli authorities.
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.
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Notes

1 Entry rates measure inflow to higher education during a specific period and represent the
percentage of an age cohort that is expected o enter a higher education programme over a lifetime.
The estimates are based on the number of new entrants in 2016 and the age distribution of this
group. Therefore, the entry rates arc based on a “synthetic cohort” assumption, according to which,
the current pattern of entry constitutes the best estimate of the behaviour of today’s young adults
over their lifetime.

Entry rates are sensitive to changes in the education system, such as the introduction of new
programmes. The rates can be very high, even greater than 100% (thus clearly indicating that the
synthetic cohort assumption is implausible), during a period when there is an unexpectedly high
number of entrants. In some countries, high entry rates may reflect a temporary phenomenon, such

as the effects of economic cycles and crises, higher education reforms driven by the Bologna
Process or a surge in the number of international students. Government efforts to encourage older
students to re-enter higher education through second-chance programmes can also boost entry
rates (OECD, 20184)).

2 Short-cycle nursing and midwifery programmes are an exception, as they are offered by
secondary schools, and they will not be transferred to professional higher education institutions.

3 Dual programmes are programmes in which the work-based component has similar importance
as the education-based component.

* The graduate mobility goals of participating Jurisdictions and the EHEA differ because the
EHEA goal includes degree mobility within the EHEA itself, i.e. students moving from one
country to another to earn a full degree (and possibly not undertaking study mobility during their
programme abroad).

> The EEA comprises the European Union, Iceland, Liechtenstein and Norway.

® Response rates to the EUROSTUDENT survey vary from 1% to 66% across participating
countries.

7 In the US, the rate of students leaving without a qualification in the field of education is
comparatively high based on the cited references. In Estonia, the relatively low graduates-to-
entrants ratio in ICT is consistent with the low completion rate registered at the national level in
this field of study. About half of Estonian ICT students already work full-time during their studies,
mostly in the IT sector. The availability of good job opportunities before graduation could be
contributing to the low completion rate in this field, although the choice not to complete a
programme is likely to depend on a wider range of factors (Jirve, Kallaste and Riéis, 20150g)).

® The authors of the study estimate a 3% increase in the rate of students graduating within one year
from the expected time, and a 7% increase in the rate of students leaving the programme during
their first year. The authors also find that, following the implementation of the study binding
advice, students perceive it as more feasible to complete the programme within the expected time,
but that their general level of satisfaction with the programme decreases.

9 The accuracy of labour force status indicators as measures of higher education performance may
be further limited if a large number of graduates move across countries, For example, information
is missing for over 10% of Estonian graduates, who are most likely living abroad (Jaggo, Reinhold
and Valk, 2016p3¢)). This could potentially affect the employment, unemployment and inactivity
rates of Estonian graduates.

' This indicator is similar to the rate of NEETs (individuals Not in Education, Employment or
Training), with the exception that it may include some individuals who are undergoing some
training different from formal education.
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Several other indicators have been identified that would be relevant to cross-
country policy analysis, if data were available. Some examples are the proportion
of international students staying on in a country after completing their studies, or
the proportion of students ‘nvolved in different forms of student support or
excellence tracks. As with the previous information gaps listed in this section,
better data in these areas would help to formulate a more complete assessment of
the effectiveness of the higher education system.

As well as metric data, the benchmarking of higher education systems relies on the
availability of qualitative information on national policies and on higher education
practices. A summary of some of the initiatives presented in this chapter are presented in
Table 3.14. These initiatives, one per participating jurisdiction, have been selected to
illustrate responses to a variety of policy challenges faced by countries; and to represent,
when possible, the distinctive approach of the jurisdiction to the selected policy
challenge.

Table 5.16. Selected higher education policies from the participating jurisdictions 2017)

Estonia

The Flemish
Community

The Netherlands

Norway

Motivation Policies
Encouraging students to enfol + Scholarships to enrol in natural sciences, mathematics and statistics, ICT, engineering,
in fields of study leading to manufacturing and construction, and teacher education
professions in high demand « Free tuition for higher education programmes in nursing

= A special programme involving paid work and study for prospective teachers

« The proportion of students enrolled in fields of study identified as part of the university's

mission or area of responsibility is included:in funding mechanisms (Chapter 3)
Making participation in higher = All higher education institutions must offer part-time studies and all degree programmes
education more flexible must be provided in the form of flexible learning pathways

« Tuition fees are based on the number of credits that students are enrolled in

« No distinction between part-ime and full-time students in terms of financial support

« Students can enrol for a full programme, for a module or even just to take an exam
Better matching students with + Government-funded web-based tool provides information on all bachelor's and master's
higher education programmes programmes available across the country, including access requirements and results

from the national student satisfaction survey

« [nstitutions are required to offer students a non-binding “study check." which can include

online or face-to-face information sessions, self-assessment tests, etc.

« Mandatory; non-binding onfine self-assessment test for prospective students

« Institutions can provide students with binding study advice at the end of the first year

that results in their expulsion from @ programme if they have not made sufficient progress

Encouraging enrolment in « “Mainstreaming" approach to equity in higher education where financial support in the
higher education across form of grants and loans is provided to all students, rather than targeted at special
demographic groups groups, and tuition is free

» Special grants and academic leave for students with children
» Special grants and loans for students with disabilities

Source: Adapted from information provided by the participating jurisdictions. See the reader's guide for
further information.

The information in Table 3.14, as well as the other qualitative data on higher education
policies in the participating jurisdictions presented in this chapter, have been collected
through an ad-hoc questionnaire. As mentioned in Chapter 3, a systematic data collection
on higher education policies would greatly facilitate the benchmarking of higher
education systems by making the evidence base more consistent across countries and

time.
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Netherlands. If data by subsector were collected more systematically across
OECD countries, this discussion could reach more specific and generalizable
conclusions.

* Along with quality, equity is a fundamental attribute of effective higher education
systems. The equity dimension cuts across indicators at all stages of higher
education system performance, from input to outcome. In addition, a multiplicity
of social conditions and background characteristics can concur in determining an
individual’s lack of educational, economic or social opportunities. A limited set of
indicators have been presented for a few relevant demographic groups in this
chapter, but more detailed data would be needed to fully account for equity in
higher education. The available data already show substantial gaps in access to
higher education. Young people whose parents do not have a higher education
qualification are between 40% and 60% less likely than other individuals to enter
a bachelor’s programme, across higher systems for which data are available,

¢ Internationally comparable data on other dimensions of socio-economic
background (e.g. parental income and occupation) could be useful to enhance the
understanding of education inequality, but are not available. In addition, data are
not available for the most advanced levels of education (master’s and doctoral),
which limits the analysis of this chapter to short-cycle, bachelor’s and long first-
degree programmes.

* [Internationally comparable data on the flows of students between types of
programmes and institutions would help to study the effectiveness of different
admission systems in guaranteeing the accessibility of all higher education
programmes. The number of students admitted through the recognition of prior
learning could also fit this purpose.

* Digitalisation and online learning provide an opportunity to develop new
pedagogies, and to offer new ways for students to participate in hi gher education.
Digitalisation offers potential to improve the efficiency of the higher education
system (by doing more with the same inputs) and to economise resources across
the system. In all the participating jurisdictions, some institutions already offer
certain modules entirely online. In Estonia, the national agency responsible for
digital and online learning in higher education can certify these modules.
However, the internationally comparable data on digitalisation and online learning
are limited.

® Young higher education graduates are more likely to be employed than people
with upper secondary or post-secondary non-tertiary education, with an average
employment premium of 7 percentage points across OECD countries. They also
earn more, and are less likely to hold routine jobs with few opportunities to learn.
Indicators on graduate outcomes focus on young graduates (e.g. 25-34 year-olds)
because they are assumed to have graduated relatively recently. However,
indicators on recent graduates (e.g. individuals who graduated five years before
the reference year) would be more accurate as a measure of the effectiveness of
higher education system in connecting with the labour market. In addition, more
information on graduate outcomes by type of institution (universities or
professional higher education institutions; public, government-dependent or
independent private) would improve our understanding of this connection.
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policymakers in Norway may encourage the proliferation of work-based learning by
including it as an objective in performance agreements between higher education
institutions and the Ministry of Education and Research. The government may also lead
by example by expanding the number of work-based learning opportunities through its
role as an employer and by facilitating participation among small and medium-sized
enterprises (OECD, 201814

5.10. Concluding remarks

This chapter reviewed the performance of higher education systems in carrying out their
education function, discussed relevant hi gher education policies with a particular focus on
the four participating jurisdictions, and highlighted gaps in the existing information base.

This concluding section focuses on summarising some of the key messages of the
chapter, along with limitations of current information and gaps in the data which prevent
a deeper analysis. Below is a summary of key performance areas discussed in the chapter,
including some indications of where an improvement of the information base would be
particularly useful.

e Good learning outcomes are crucial to establish the effectiveness of higher
education systems. A strong interest in this topic has resulted in a number of
initiatives being carried out at the national level, but internationally comparable
data are not generally available at this moment. The Survey of Adult Skills is not
designed to measure graduate learning outcomes, but it can be used to study the
generic literacy and numeracy skills of young higher education graduates. Across
countries and economies participating in this survey, a worrying proportion
(around 30%, on average) of graduates from OECD higher education systems do
not reach literacy proficiency level 3.

e There is a lack of comparable evidence on the pedagogical practices used in
higher education (for example the prevalence in different programmes and
modules of small tutorials, group assignments, research or practical projects, etc.).
Coupled with data on learning outcomes, this evidence could be used to identify
effective or promising teaching and learning practices. Given the absence of such
evidence, this topic has not been systematically investigated in this chapter.

e Retention and completion play a central role in the assessment of higher education
performance, and they are widely regarded as measures of the efficiency of a
higher education system. Completion rates tend to be low, on average across
higher education systems with available data (around 40% of bachelor’s new
entrants complete their programmes on time). More insight could be drawn from
an extension of the coverage of completion indicators, both in terms of countries
and of available breakdowns (e.g. by higher education level and by field of study).
Furthermore, data on first-year retention rates (students who are still in higher
education one year after entering it) are not yet available.

e This chapter discussed the role of different subsectors (universities and
professional HEIs) within the higher education system. Ditferent subsectors are
one way of ensuring diversity in higher education, thus making the system more
sustainable. In the participating jurisdictions with available data, professional
HEIs tend to enrol more part-time and older students than universities, and the
employment rate of their graduates is relatively high. The analysis by subsector
relied on data specifically provided by Estonia, the Flemish Community and the
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mandatory professional practice, co-operative education placements, internships, applied
research, project learning and service learning.

Evidence suggests that work-based learning can help students obtain better labour market
outcomes. For example in the United States, one out of five higher education graduates
participating in an internship ends up being hired by the same organisation (Cappelli,
2015p1307). In Canada, students who take part in work-based learning are more likely to be
employed in their field of study (Peters, Sattler and Kelland, 20143)). In the EU,
students who participate in work-based learning during their studies are more likely to
find jobs than their counterparts who did not have relevant work experience; and work-
based learning can be particularly important for non-traditional learners
(EC/EACEA/Eurydice, 2016132y).

Graduate apprenticeships are a form of work-based learning involving graduates. Within
this apprenticeship scheme, students can combine studies with work while earning a
salary (OECD, 2017ss). For example, Skills Development Scotland began offering
Graduate Level Apprenticeships in 2016 in the ICT/digital, engineering and civil
engineering fields of study. These apprenticeships will be expanded to other sectors in the
future (Skills Development Scotland, 201 61133)).

In Estonia, requirements to include work-based learning apply to all higher education
programmes (EC/EACEA/Eurydice, 2016(;3;). For the less academically-oriented
programmes (“professional programmes™), a minimum of 15% of the study load should
consist of work-based learning. This requirement in higher education has been supported
by a programme aimed at developing work-based learning in higher and vocational
education since 2016, PROM (OECD, 2017;s;). PROM aims to build better linkages
between education and the labour market and greater co-operation between institutions
and enterprises. The programme is funded from EU structural funds.

In the Flemish Community and the Netherlands, the professional HEIs must provide a
period of work-based learning in bachelor’s programmes. In the Netherlands, this period
of work-based learning has a minimum duration of 9 months, out of a total duration of
four years for the bachelor’s programme. Universities may, but are not obliged to, offer
work-based learning as part of their education programmes

The OECD’s in-depth analysis of the labour market outcomes and relevance of Norway’s
higher education system found that the provision of work-based learning in Norway is
quite low and not evenly distributed across fields of study. In 2015, only 43% of master’s
graduates reported to have had practice periods (voluntary or mandatory) during their
studies (Steren et al., 2016y1347). Some programmes, such as health, education, and
engineering, have a long tradition of collaboration with employers by integrating practice
periods into the curriculum. In contrast, work-based learning is particularly low in the
humanities fields of study (Thune and Staren, 2015/;3s)).

Evidence shows that participation in work-based learning helps students transition
effectively to the labour market and obtain good labour market outcomes. In Norway,
work-based learning is especially effective in supporting good labour market outcomes in
those fields of study where it is less common, such as the arts and humanities, and the
social sciences (Thune and Steren, 2015p135)). Despite being shown to be an effective
higher education technique, currently, there are no explicit policy initiatives to encourage
work-based learning in the Norwegian higher education system. The Government of
Norway, however, plans to present a White Paper on higher education and labour market
co-operation and relevance in late 2020 or early 2021. It has been suggested that
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alumni). In addition, new programmes proposed by higher education institutions must
receive a positive assessment on their overall fit within the higher education and
economic system if they want to receive public funding (a similar assessment is required
in the Flemish Community). A committee set up by the government carries out this
assessment by looking at existing programmes offered by other higher education
institutions; evaluating the statistical projections of labour demand in sectors relevant to
the programme; and interviewing representatives of the social partners on the match
between the expected learning outcomes and current trends in the world of work. The
goal is to ensure that the programme s a valuable addition to the existing offer of higher
education programmes, and that it fills a regional or national labour market need. The
Dutch government and other higher education stakeholders are drawing plans to expand
the scope of this assessment to all existing higher education programmes in public
institutions.

In Norway, four out of eleven members of the executive board of higher education
stitutions must come from outside the higher education sector, for example from
employers, cultural organisations or public institutions. In addition, all higher education
institutions must have Councils for Co-operation with Working Life, which work with
academic staff to help ensure the relevance of education to the needs of the labour
market.

The Norwegian White Paper on Quality Culture in Higher Education, released in January
2017, emphasises the need for higher education institutions to develop study programmes
relevant to the labour market while also accounting for student needs goal (Norwegian
Ministry of Education and Research, 2017 9p). The main venue to encourage
collaboration between individual higher education institutions and social partners in
Norway are the Councils for Co-operation with Working Life (RSA). The RSAs were
created by the Norwegian government in 2011 to facilitate a more structured and binding
collaboration between higher education and the world of work and ensure programmes
and subjects delivered through continuing education have greater labour market
relevance. All public higher education institutions are required to have an RSA. RSAs
have played a generally positive role in bringing social partners and higher education
institutions together to share information, promote strategies for collaboration, and inform
programme content and development at a strategic level (OECD, 201814)).

While the formation of RSAs is an important first step, proper implementation is required
to ensure effectiveness. A survey found that a majority RSA committee members from
outside the higher education institution felt that their work on the committee did not result
i concrete actions to improve the interaction between institutions and employers, nor did
their work influence institutions’ strategies, enhance the labour market relevance of
existing programmes, Or lead to the creation of new programmes (Tellmann et al.,
2017p29)). In order to have a more meaningful impact, a recent OECD report
recommended that higher education institutions establish RSA sub-committees at the
operational level and suggested that Norway develop a mechanism for sharing best
practices between RSAs (OECD, 2018;1a)).

Work-based learning in higher education

One of the most widely-recognised practices to enhance labour market relevance and
outcomes is the use of work-based Jearning. Work-based learning integrates learning in a
workplace or practice sefting with a student’s academic programme. There are various
types of work-based learning in higher education. These include field experience,
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Quality assurance processes, including institutional and programme accreditation, can
play a role in ensuring the relevance of higher education programmes to the labour
market. Quality assurance can require or encourage the involvement of social partners
(employers and trade unions) in the design and development of curriculum that is relevant
to the labour market, and in the decision-making process around programme offerings.
Social partners can also help through the provision of reliable information on skill needs.
Social partners and external stakeholders are required to participate in external quality
assurance processes in all four participating jurisdictions.

Including labour market relevance in accreditation and programme design

Consultation with social partners is a way for higher education institutions to gain up-to-
date insight into labour market competence, knowledge and skill needs. For example,
higher education institutions are required to consult with employers in the Czech
Republic, Denmark, Latvia and Poland (OECD, 2017s¢)).

In Estonia, higher education institutions are required to take account of the needs of the
labour market when designing new study programmes under the Standard of Higher
Education (Estonia, 2009126)). They also must ensure that the objectives and learning
outcomes of new programmes align with their respective professional standards, and take
into account graduate and employer satisfaction surveys (EKKA, 2011 [127)-

The graduate employment rate is also included among the criteria for the quality
assessment of study programme groups (Chapter 2) in Estonia. Institutional accreditation
reviews evaluate the extent to which higher education programmes (and the number of
student places) are in line with the expected labour market and social needs. Estonia also
uses surveys to monitor graduate and employment satisfaction.

In the Netherlands and the Flemish Community, an important rationale for the
introduction of short-cycle tertiary programmes has been to respond to a perceived labour
market need for short, occupationally-specific higher education programmes. In the
Flemish Community, short-cycle tertiary programmes will be delivered by professional
HEIs from 2019, but they are currently offered by other institutions (Section 5.2.2). The
learning outcomes of short-cycle tertiary programmes need to be based on professional
qualification standards developed by representatives of the labour market and recognised
by the Flemish government. In addition, one-third of the work load in short-cycle tertiary
programmes must consist of work-based learning.

Professional HEIs in the Flemish Community and the Netherlands emphasise the
connection between study programmes and the professional field. Common practices
across institutions include the establishment of a professional field advisory board at the
institution, and of domain-specific learning outcomes, in collaboration with
representatives of the professional field (Kolster and Westerheijden, 2014129)).
Professional HEIs in these jurisdictions also recruit teachers with professional experience
in the field, and in some cases involve professionals in the assessment of project work
and final theses.

In the Netherlands, all programmes applying for accreditation have to demonstrate the
alignment between the intended learning outcomes and the current needs of the labour
market or the academic community. The alignment with the labour market is particularly
important for programmes offered at professional HEIs. The accreditation panel
ascertains the existence of this alignment based on labour market indicators and meetings
with representatives of study programmes, social partners and other stakeholders (e.g.
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In 2016, the Estonian government Jaunched OSKA, a forecasting tool developed with the
support of the EU Structural Funds. The tool is used to anticipate labour market and skills
needs and provides information and recommendations based on expert panels comprised
of representatives from social partners, education institutions and the public sector.
Economic activity is divided into 24 economic sectors, and each of them is analysed in-
depth once every five or six years, with monitoring in the following years. A general
report on changes in Jabour requirements, labour market developments and trends over
the next 10 years is prepared annually (see http:ﬁoska.kutsekoda.eefenf) (European
Commission, 2017q12s)). This tool is expected to help achieve the national targets for
graduate employment (e.g. an employment rate of 88% for 20-34 year-old graduates by
2020). Estonia has been using administrative data to track higher education and VET
graduates since 2013.

The public employment service of Flanders, in collaboration with the Ministry of
Education, annually publishes information on the employment rates of recent graduates
by programme rather than institution. In the Netherlands, Study Choice 123, a web-based
student advice tool (Sections 5.6 and 5.7), provides information on labour market
prospects by higher education programme.

Norway develops a wide range of labour market relevant information that can be used in
higher education, including the government website (www.utdanning.no). This website
provides potential higher education students with information on entry requirements, the
types of jobs in which graduates from a certain field of study typically work, the number
of people working in those occupations, the anticipated number of jobs in the future
(based on projections of Statistics Norway), and the median earnings for a given
occupation. The website also provides students with short videos of workers from
different professions in order to give them an indication of the type of work that they do.
A 2013 evaluation of the career guidance services in Norway found that while three-
quarters of surveyed students were aware of this website, only one-half have actually
used it IPSOS MML, 2013).

Table 5.15. Labour market data sources available in the participating jurisdictions (2016)

Surveys of Quantitative e Labour market
ESTSgy:r workers or forecasting Sector studies Q;ngvse information Other
Y graduates modelis system
The Flemish
Community X 2 S i i
Estonia X X X X X
The
Netherlands . A X X X
Norway X X X X X X X

Source: OECD (201620), Getting Skills Right: Assessing and Anticipating Changing Skill Needs,

http://dx.doi ore/10.1787/9789264252073-en: information provided by the participating jurisdictions. See the
reader's guide for further information.

Policies to improve labour market relevance

Changing skill needs are challenging labour market and education and training policies,
and contributing to skills mismatch and shortages across OECD countries. While
employers often complain that they cannot find workers with the required skills, large
numbers of higher education graduates face difficulties in finding job opportunities
matching their qualifications (OECD, 2016(1201)-
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