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The economic crisis has resulted in significant costs for the public budget. By accept-
ing an increase in public debt and an increase in government spending, Austrian
budgetary policy has been able to cushion the recession. As the economy is slowly
regaining momentum, the time has come to carry out a necessary consolidation of
the public budget, with budget cuts of 1.3 percent planned until 2013 in the areas of
science, research and education. In light of the previously planned increase in
spending in this area, the extent of these cuts is dramatic. These restrictive conditions
present a great challenge for Austrian research and innovation policy. On the basis
of WIFO recommendations proposed in a system evaluation (see Aiginger — Falk —
Reinstaller, 2009), we have developed innovation policy options for the implementa-
tion of a "fronfrunner” strategy under the pre-condition of limited public resources.

The three main recommendations outlined in the evaluation of the Austrian innova- ]
tion system by WIFO included: The recommendations

of the system

e ashift from a narrow to a comprehensive approach in innovation policy, .
evaluation

e ashift from an imitation strategy to a frontrunner strategy?,

¢ and the improvement of the governance of the innovation system: moving from
fragmented to coordinated and consistent public interventions by applying a
frontrunner strategy, a revised governance system and a new definition of the re-
lationship between the ministries and agencies.

Even in a period of budget consolidation, public funding for research and innova-
tion in the private sector and the education system should continue to increase. The

' In a fronfrunner strategy, firms and researchers strive to achieve market leadership in niche segments and
high-quality, market segments, as well as market share gains in advanced industries and technology fields or
activities in socially relevant areas. The frontrunner strategy focuses on companies, not industries (Aiginger —
Falk —Reinstaller, 2009, Tichy, 2010). Research, development and innovation only play a greater role for fast-
growing companies in countries at the technological frontier than they do for companies with average per-
formance (Friesenbichler —H&lzl, 2010).

WIFO AUSTRIAN ECONOMIC QUARTERLY 4/2010 321



RESEARCH AND INNOVATION POLICY W

underlying reason for this is the crucial significance of innovation and education as
investments for the future and drivers of growth in a highly developed economy.

WIFO therefore principally supports the objective of increasing research and devel-
opment expenditures to 4 percent of GDP ("4 percent target"), expenditures on ter-
fiary education institutions (universities) to 2 percent of GDP and the share of basic
research to 1 percent of GDP as guideposts to help mobilise the necessary public
resources for innovation and education in the political process. Public resources
should only confribute one third of total R&D expenditures. Currently, public funding
makes up 41 percent of overall R&D expenditures (global estimate by Stafistics Aus-
tria), not least due to the economic crisis.

The 4 percent target could be achieved by 2020 by implementing two alternative
development scenarios in public spending (Figure 1). The first scenario assumes a
continuation of the current 41 percent share of public funding in research and de-
velopment expenditures.

Figure 1: Development scenarios for public R&D expenditures until 2020
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Source: Stafistik Austria, WIFO calculations. GDP growth: 2011-2014 according to WIFO prognosis, 2015-
2020, assumption 4 percent.

The second development scenario links the 4 percent target with the objective of
reducing the share of publicly subsidised R&D expenditures to 33 percent and as-
sumes corresponding efficiency gains through an improved leveraging of public
funds. The expenditure path for this "33 percent target” follows an almost linear tfrend
and the average annual growth rate of public research and development expendi-
tures decreases from 7.9 percent in the years 1998 to 2010 to 5.1 percent on aver-
age in the years 2010 to 2020. This increase in public funding should be possible if an
ambitious strategy is pursued.

WIFO has developed extensive proposals for how to increase public research and
education spending during budget consolidation (Aiginger et al., 2010, Piflik et al.,
2010). With respect to the three major areas of public research funding — direct and
indirect funding of business R&D and tertiary education — and the framework condi-
tions for innovation, we present the WIFO recommendations based on the system
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evaluation. These include a connection between nine goals on the level of policy
(reform of instfruments) and five goals on the level of outcome (impact of the instru-
ments). These can constitute elements of the implementation of a frontrunner strat-
egy and show the intended effect of the proposed reforms on the performance in-
dicators of the innovation system (Table 1).

Indirect funding provides a "basic financing" of corporate research and develop-
ment — in the sense of compensation for positive external effects — and provides sup-
port for non-project-related R&D, which can lead to the development of new pro-
jects. In the system evaluation, WIFO proposes replacing the current 8 percent tax
credit for a company's research and development expenditures and the existing re-
search allowances with a tax credit of 12 percent. This would, first of all, result in an
intensification and sustaining of R&D expenditures as a "quantity" farget and, second
of all, create incentives to secure the foreign financing of R&D in Austria, which is
high by international comparison (locational competitiveness). Furthermore, the cap
on funding for commissioned research now set at € 100,000 should be abolished.

Direct research funding, particularly for businesses, should be more focused and se-
lective? than indirect funding. The reform of direct research funding has three main
objectives. For the purpose of the implementation of a frontrunner strategy, direct
funding should primarily pursue "class" targets, in other words, qualitative leaps in in-
novation and excellence in research ("deepening'). It should therefore particularly
focus on high-quality projects with above average risk3. The second goal also pur-
sues high social returns: the increased focus of direct funding on problems relevant
to society such as climate change and population ageing. The third objective,
which can be considered a "quantity" target, involves a broadening of the innovao-
tion base (increase in the number of companies performing R&D research). Such
goals are much more difficult to achieve than a purely quantitative increase and
perpetuation of innovation projects.

Tertiary education — teaching and research — and the education system as a whole
have been identified as a "bottleneck” in the innovation system. In its system evalua-
fion WIFO recommends two objectives: first, strengthening the "breadth" of the hu-
man capital base for innovation and, second, strengthening "excellence". In other
words, increasing the graduation rates of upper secondary programmes and terfiary
education ('quantity”)4 and improving the quality of university teaching and re-
search. The quality of universities is a determining factor in achieving a frontrunner
position: mass and class objectives are substantially dependent on the availability of
appropriately qualified human resources and high-quality university research as a
source of ideas, cooperation partner and driver of structural change, as well as a
guarantor of excellent fraining of researchers®. An increase in the quantity and qual-
ity of university research is also seen as a way fo achieve R&D spending ftargets
(van Pottelsberghe, 2008)¢.

2 73 percent of the companies surveyed in the course of the system evaluation said that they do not
change their project goals according to funding criteria from public support programmes, but make use of
public funding available once they have decided internally on their project.

3 Within this context, "risky projects" are projects that involve taking a greater risk than private companies are
normally prepared to take. This could be due to a low probability of success or the fact that positive external
effects cannot be completely internalised. If these social effects are high and sustainable, such market fail-
ure can be reduced through state intervention in the market mechanism in the form of subsidies (B6heim —
Gretschmann, 1998).

4 In particular because the employment of "tfop-level imports”, that is, the most highly qualified foreign re-
searchers, is insufficient in Austria (Bock-Schappelwein —Bremberger —Huber, 2008).

5 See, for example, Janger (2009). In Austria the employment of human resources with higher qualifications
(high school or higher) measured in the number of hours worked increased by 50 percent between 1990 and
2004, while the employment of human resources with mid-level qualifications (professional school, appren-
ticeship) increased by 3 percent, and the employment of poorly qualified human resources (schooling re-
quired by law) sank by 26 percent (Peneder et al., 2006).

¢ "Provided effective technology transfer systems are put in place, academic research is probably the most
effective source of new ideas, which in turn induce further research for the business sector" (van Pottels-
berghe, 2008, pp. 7).
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In Austria, tertiary sector insfitutions, in particular universities, are currently not ade-
quately funded and have adverse incentive structures. Both of these conditions pre-
sent obstacles to quality-orientated education and research. An extension of the
funds in this area must therefore go hand in hand with structural reforms of university
funding. Under these conditions, however, the budget for university research and
teaching should grow more rapidly than public funding of corporate R&D spend-
ing’.

Table 1: Instruments and goals of a fronfrunner strategy

Effect of the instruments

Increase in R&D  Increased efforts Broadening of

expenditures towards innovation efforts
innovation
Goals of the instruments
Tax credifs
Simplification and increase X
Abolishment of upper limit for project research X
Direct subsidies
Increase in selectivity X X
Focussing X
Improved control X X
University feaching and research
Increase in number of graduates with higher
secondary education and tertiary education X X X
Increase in quality of university feaching and
research X X
Framework conditions
Greater competition X X
Improved private company financing X X X
Source: WIFO.

WIFO emphasises the systemic nature of these recommendations: they should not
be considered in isolation. Together, they strive toward the holistic and coherent im-
provement of the innovation system. Merely changing the funding system will not
result in a leap to an innovation-based growth regime. Innovation at the techno-
logical frontier, as well as start-up and growth dynamics, requires a broad combina-
tion of support measures and framework conditions, including strong universities,
competitive product markets and a strong private venture capital sector.

More generous tax credits, could therefore contribute to the first goal of increasing
private R&D spending without any further adjustments of the innovation system, un-
der the assumption of correspondent leveraging of public to private funds. How-
ever, if these additional research funds cannot be absorbed by companies for lack
of qualified research staff, their effect on innovation will be minimal. The diffusion of
research results into the economy, which triggers the growth effects of R&D, could
suffer from an insufficient breadth of the human capital base.

The second objective, to make Austria aftractive as a business location, cannot be
achieved through tax incentives alone. The comparative cost advantages of India,
China or Brazil, as well as Austria's Eastern European neighbours cannot be met, es-
pecially if these countries also offer high tax credits (over 25 percent in Brazil and the
Czech Republic). Instead, the most important location factors for research-intensive
corporations are the availability of qualified human resources, strong patent systems
and the local presence of university research (Riemer —Haidinger — Schneider, 2009,
Thursby —Thursby, 2006).

Countries without high public support and with a lower quality of university research
(measured in the number of highly cited researchers per capita, see Figure 2) usually
have low foreign research financing (for example, Finland and Germany), while
countries with high quality university research but little public support, such as Swe-
den and Swifzerland, tend to draw more foreign-financed corporate R&D (11 per-

7 Special financing needs arise in the area of university research infrastructure.
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cent and 7 percent). This Figure is even higher in countries with a high quality of
academic research and well-developed public support, such as Great Britain
(22 percent).

Figure 2: Quality of academic research in international comparison
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Source: ISl Highly Cited. Population size has been chosen as a reference point, because it is available for
all countries. If the number of university researchers is used as a reference point, nearly the same ranking
emerges.

In the medium term, the quality of university research and human resources will be
the key argument for Austria's locational competitiveness, not least due to the im-
mobile nature of universities. As long as the university sector in Austria is not suffi-
ciently developed, tax credits can temporarily compensate for this disadvantage,
as foreign funding of business R&D is particularly high in Austria (22.6 percent; the
share of foreign-controlled business R&D expenditure is even higher at 55 percent)8.

A one-sided emphasis on direct funding also carries the risk of strongly diminishing
returns, as it is extremely difficult fo convert the additional funds into effective re-
search and innovation performance without an appropriate human capital base.
Moreover, in Austria, direct funding has not yet provided sufficient proof of its poten-
fial to set priorities and selectively support projects with high societal returns (Falk,
2009A).

Isolated efforts toward reform in individual areas therefore do not correspond with
the systemic nature of the WIFO recommendations. One exception is the education
sector, which has been identified as a significant "bottleneck" for the further devel-
opment of Austria's innovation system and therefore deserves priority.

Despite the strained state of public budgets, it is sfill possible to pursue the imple-
mentation of a frontrunner strategy. The growth impact of innovation efforts will fa-
cilitate budget consolidation in the medium term.

This "frontrunner strategy under budget constraints" further pursues those objectives
named in the above implementation framework. Within this framework, however,

8 The state of development of the Austrian university sector has been analysed by Janger — Pechar (2010),
Janger (2009), Reinstaller —Unterlass — Prean (2008), Federal Ministry of Science and Research —Federal Min-
istry of Transport, Innovation and Technology —Federal Ministry of Economy, Family and Youth (2010).
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the leverage effects of the instruments should be increased. The focus should also lie
on increasing the efficiency and effectiveness of the system of R&D subsidies, be-
cause the intensity of public funding of business R&D in Austria is relatively high by
international standards?.

An increase in the additionality of public R&D expenditures can be realised using .
the following measures: N Inc.reasmg ih.e
additionality of public

e To reduce abuse or windfall gains, while increasing the predictability of planning R&D expenditures

for the companies in question, the system evaluation recommends establishing a
Pre-Approval Service on the one hand, and more stringent ex-post controls on
the other. It is essential that these positions be occupied by independent R&D
experts who can distinguish between worthy and unworthy investments.

Indirect research funding

e For a complete assessment of efficiency and effectiveness, we need to carefully
evaluate the achievement of the second objective of tax credits, namely the in-
tensification of R&D spending. Windfall gains can be assessed using the multiplier
of fiscal R&D funding (revenue loss in relation o additionally generated R&D ex-
penditures). For Austria, so far no empirical evaluation of fiscal R&D funding has
been carried out following the example of the Netherlands or Canada, in part
because there is no suitable datal®.

To increase the leverage effects of tax credits, several approaches are used interna-
tionally. In Austria, their implementation would require in-depth preparation. For ex-
ample:

e Focussing tax incentives on the non-wage labour costs of research personnel
rather than total R&D expenditures (the Netherlands). Cost reduction through tax
credits can thus more readily be linked to R&D activities. As a result, the consid-
eration of tax credits in process calculation becomes possible (activity-based
costing). In group-wide comparisons of research costs, this effect would become
directly visible and the location effect would be greater. However, there is a risk
of inefficient use of labour: R&D projects in companies that had previously been
partly awarded externally (for example, to universities), might be more likely to
be carried out internally, thereby discouraging co-operation. Furthermore, in Aus-
fria the share of R&D personnel costs in company spending on R&D is already
quite low at just over 50 percent. This can probably be attributed to the substitu-
tion of R&D personnel with physical research infrastructure due to limited human
resources (Nickell — Nicolitsas, 1997). The subsidising of non-wage labour costs
would therefore only further accentuate this shortage.

e WIFO takes a crifical view of a size differentiation of tax credits (the Netherlands,
Canada, UK)'". There is no empirical evidence or theoretical argumentation to
prove that external effects are larger for smaller firms than large firms. Instead,
most studies show the opposite (see Holtz-Eakin, 2000). In surveys, only about
15 percent of Austrian companies name access to external finance as a central
obstacle to innovation (European Innovation Survey 2004-2006). This permits as-
sumptions on the extent of windfall gains. In overcoming funding limitations, tax
credits are less effective than direct measures (Peneder, 2008). These can selec-
fively target small, innovative companies and are well represented in the Aus-
trian funding system (AWS, FFG).

e A restriction of tax credits to basic research (Japan), increasing the intensity of
funding when companies award research contracts to basic research institutions
(Denmark, France) appears less effective than supporting basic research where

? For an estimate of the rate of increase in subsidies, see the WIFO study used as a basis for this article (Jan-
geretal., 2010).

10 An evaluation would also be helpful, because the research premium does not appear in the federal
budget and therefore cannot be considered part of effect-orientated budgeting.

" In Austria, for example, Schibany — Gassler (2010) propose intfroducing a size differentiation to the research
premium.

WIFO AUSTRIAN ECONOMIC QUARTERLY 4/2010 326



RESEARCH AND INNOVATION POLICY W

it is primarily carried out (at universities) and fostering the exchange of knowl-
edge between companies and universities (see below).

To make direct research funding more efficient and effective, the following meas-

ures can be considered in addition to those listed above'2: Direct research funding

e Windfall gains can be reduced through a concentration on those projects with
the highest entrepreneurial risk and highest social returns (Reinstaller, 2010). As
shown in international studies (Giebe — Grebe — Wolfstetter, 2006, Blum — Kalus,
2003), windfall gains can be reduced by using auctions to allocate direct R&D
subsidies. This would be an important step towards increasing the selectivity of di-
rect funding.

e High social returns, in particular, can be gained from the direct support of pro-
jects aimed at combating climate change and a shortage of resources. Market
surveys predict large production increases in the field of environmental technol-
ogy and clean energy by 2020 (Kletzan-Slamanig — Képpl, 2009). The size of the
growth potential in Austria will ultimately also depend on research efforts in this
area. According fo the available data, the Austrian public sector spends rela-
tively litfle on energy research (only about 2 percent of total public research
spending in 2008; Indinger —Katzenschlager, 2009) — much less, for example, than
Finland, Denmark, Sweden or Switzerland (Figure 3).

Figure 3: Share of energy research expenditures in public research spending in the
year 2007

In percent
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Source: IEA, OECD, WIFO calculations.

e According to Aghion — Hemous - Veugelers (2009), the global establishment of
markets with associated prices for CO2 emissions alone is not sufficient to mitigate
climate change. The public funding of "clean innovation" is necessary in order to
develop corresponding technologies. There has, for example, been a proposal
to support application-orientated basic research (green basic R&D). Energy re-

12 For a concrete application in Austria, these ideas require detailed development and an adaptation to
Austrian practice.
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search therefore appears to harbour great potential for a thematic focussing of
public funding, which would also serve to meet the EU-2020 targets. One might,
for example, consider the thematic funding of the FWF which was proposed in
the system evaluation. In this scheme, the concentrated appointment of profes-
sors at universities would quickly support the establishment of thematically fo-
cused research centres.

e For Austria, there are no detailed (micro-econometric) analyses of the effects of
tax credifts and direct R&D funding. It is therefore not possible fo make any state-
ments about the relative effectiveness of tax credits compared to direct R&D
funding. Although the necessary data are being collected, they are not being
put together for evaluations. Transparent impact analyses are essential for a sus-
tainable and effective economic and innovation policy. In this context, the es-
tablishment of an independent evaluation agency should be considered, in or-
der to make the data accessible for analyses.

The following options could be considered for an increase in the leverage effect:

e A unified budget for funding teaching at universities and professional colleges
would have to be based on a student admission system, and would therefore
constitute a per capita funding of students, which already exists in the field of
universities of applied sciences’3. This system implies an upper limit to the number
of students in the individual studies to match existing teaching resources. This
would ensure high quality education and provide the teaching staff sufficient
time for their research activities. In the case of an increase in the number of stu-
dents beyond this limif, the number of teaching resources would have to be in-
creased and funded. This system requires a student admission system at universi-
fies, which also provides guidance for the period after the first degree and ideally
sets in one to two years before eligibility for university'4. As part of the student
admission system, universities could be required fo proactively offer students from
disadvantaged backgrounds special support during their studies (for example,
using a coaching or a tutoring system).

e A per capita funding system could support the urgently needed qualitative ex-
pansion of the tertiary sector in Austria. This expansion should tfake into considera-
fion the demand for qualifications on the labour market. The financing of the ex-
pansion should, however, mainly draw on private funding and fees, and go hand
in hand with income-confingent loans and a generous scholarship system. The
involvement of private financing is appropriate, because ftertiary education
leads to substantial private returns for graduates'.

e In accordance with international best practices, student loans should not only
cover student fees, but also the cost of living, which is usually much higher. An in-
come-contingent student loan defers payment until after graduation, so that
there is no financial burden during the studies. Once a graduate's income ex-
ceeds a threshold amount, loan repayment begins; if the graduate's income falls
below that amount again, for example due to unemployment, loan repayment
temporarily halts. A student loan system separates the financial situation of stu-
dents from that of their families, and is therefore an important step towards the
socially just expansion of the tertiary sector.

These proposals for the reform of higher education must be considered within the
overall context of the Austrian education system. An increase in the selectivity of the
education system at the tfransition to university should be accompanied by a reduc-
tion in the selectivity of the education system up to university, and must also be ac-
companied by an increase in the number of student places that matches the de-
mand for qualifications on the labour market. A qualitatively and quantitatively well-

13 This also requires a separation of the funding for research and teaching.
14 International student admission models can be found in Badelt — Wegscheider —Wulz (2007).

15 In contrast, kindergarten attendance should be free, because private returns are low and social returns
high.
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equipped, free kindergarten system and a non-differentfiated all-day school in the
lower secondary level, which is supported by nationwide standards and the auton-
omy of individual schools, could also confribute significantly to a reduction in selec-
fivity at an early age.

An increase in the qualified workforce, even in the short term, would also greatly
benefit from:

e adiversification of choice of the apprenticeships, in particular for young women,
in the direction of modern, in-demand qualifications,

o further efforts in schools to encourage girls to pursue vocations in science and
technology,

e work permits for non-EU citizens who have graduated from an Austrian univer-
sitye,
o better acknowledgement of qualifications earned abroad.

Currently, both the performance agreements and the formula-orientated budget
contain few indicators that would make the distribution of funds dependent on the
quality of university research'’.

A simple tool for improving the quality of university research would be the provision
of overhead allowances for FWF-projects, which lie within a range of 20 to 50 per-
cent of the project amount!8. This overhead support would increase the visibility of
high quality research at universities and set strong incentives for universities to ac-
fively recruit researchers who are likely to get FWF funding due to the quality of their
work. Younger researchers should, however, be able to carry out research using bo-
sic funding and not be responsible for applying for FWF funding themselves, while
established researchers should be required to draw on FWF funding more fre-
quently!?.

With the exception of the Institute of Science and Technology Austria (IST Austria),
the current organisation of research at Austrian universities is not designed in such a
way that it systematically recruits the best researchers worldwide. The current collec-
tive bargaining system does not foresee international appointments for tenure track
positions. If appointments were made at the beginning of tenure track position
(rather than at the full professor level), the timing of the appointment would shift to
the assistant professor level, which would favour women due to the earlier timing of
the mandatory change of university. The Austrian tenure track stops at the rank of
associate professor, not "full professor”, as is the case internationally, essentially not
offering continuous career perspectives. The position of "full professor” still entails in-
consistent rights, resulting in hierarchical gradations in the system. This system acts as
an impediment to Austria's best researchers and is not attractive enough to interest
the best young researchers from abroad (Janger — Pechar, 2010).

Another way to emphasise the quality of university research is to enable several uni-
versities to share the same university infrastructure. Addifionally, the private funding
of research and teaching could be increased through a reform of foundation law?2.

Research collaboration between companies and universities presents a relatively
short-term option for gaining a double dividend from additional public funding for
university research, as companies also stand to benefit indirectly. Cooperation be-

16 As a guarantor of quality, this could only apply to those courses which have been certified accordingly by
the Austrian quality control agency (AQA).

7 For a measure of quality in research, see HSlzl (2006). The quality assessment must fake into consideration
the special characteristics of individual academic disciplines.

18 In other words, a premium of 100 percent on the direct project funding costs.

17 In the USA this is also called the "venture capital model of research”. In this model, young researchers are
dllotted funds and time from the university in order to be able to research freely without the pressures of se-
curing additional funding. After an evaluation (usually the tenure tfrack evaluation) they have to draw in-
creasingly on third-party funds (Janger —Pechar, 2010).

2 A student loan system would strengthen the bond between graduates and their universities. If they re-
ceive high quality freatment, they are more likely to support their universities later in life.
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tween universities and companies has improved considerably in Austria since the
1990521,

The share of university research financed by companies in Austria "only" corresponds
with the OECD average at 5 percent (ahead of the USA). However, this indicator
underestimates the actual intensity of cooperation, because in the official statistics
the competence centres (Kplus, COMET) are attributed to the business sector, while
these are effectively platforms for cooperation between universities and companies
(Janger - Friesenbichler, 2008). The extent of this underestimation is reflected in the
percentage of large companies that cooperate with universities. According to the
results of the Community Innovation Survey, Austria ranks third in Europe with a share
of 35 percent?2. A further intensification of cooperation between companies and
universities can result in an increase in the amount of public funding for universities.
Related proposals focus on three areas:

e If the quality of university research is higher, there are greater incentives for com-
panies to cooperate with universities. The improved quality of university research
and teaching would result in short and medium term benefits for companies
through multiple channels. Graduates would contribute their expertise to com-
panies as qualified staff. Furthermore, research collaborations, university technol-
ogy transfer centres, the continued training of employees at universities, informal
contacts, informal consulting and academic spin-offs would all serve to
strengthen the economy. Austrian companies that use universities as an external
source of knowledge are much more likely to patent than those which do not
use universities (Falk, M., 2010).

e Based on the now extensive international literature on best practice approaches
for university fechnology fransfer centres (see Debackere — Veugelers, 2005), the
effectiveness of the Austrian centres ("external institutes") could be evaluated.

e The cooperation between small and medium-sized enterprises and universities is
much less infense than that between large companies and universities, in part
because fewer university graduates work at smaller companies. Instead, these
employees tend to come from upper secondary vocational schools, so there is
less contact with universities. In the long term, the situation will improve through
an increase in the number of university graduates; in the short term, regional in-
novation policy initiatives, such as "innoregio" can promote a better connection
between small and medium-sized companies and universities.

Direct funding and tax-based funding for companies that conduct research uses
monetary incentives to increase private R&D activities and principally enable the
implementation of R&D projects. The efficiency and effectiveness of this support de-
pends on the framework conditions for entrepreneurial R&D activity. The following
two priority reform areas could help to maximise the effects of public R&D funding
on the innovation system and the overall economy.

Incentives to extend innovation efforts need not always be monetary. They can also
be the result of increased competition. An increase in the effectiveness of competi-
tion policy and measures to intensify competition in branches with a low intensity of
competition can also provide incentives. Such reforms can be carried out af rela-
tively low public cost, yielding substantial, positive effects in the medium and long
tferm.

Starting points for reform can be found in the following areas (see B&heim, 2008A,
20088, Janger, 2009, 2010):

21 In the 1990s, the lack of cooperation between the two areas was identified as a weak point in the Aus-
trian innovation system (e.g., Federal Ministry of Science and Transport, 1997). Subsidy programmes such as
Kplus and the 2002 University Law supported cooperation, and the increase in competition resulting from
Austria's entry to the EU provided an incentive for companies to draw on external sources of knowledge.

22 Based on the survey carried out in the system evaluation, out of 1,208 companies that carried out innova-
tion projects between 2005 and 2007, a total of 75 percent (also) took part in cooperative research projects.
A total of 11 percent of these projects only involved companies, 11 percent involved universities and scientif-
ic institutions, and 53 percent were carried out by both companies and universities.
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e competition policy,

e general regulation of the economy — entry regulations, professional qualifica-
tions, efc.,

e sector-specific regulation (energy, liberal professions, etc.),

e revitalisafion and intensification of competition through private consumption.

Public funding can only account for a fraction of actual innovation performance.
Innovation is largely financed through private means, with the majority of compao-
nies finding appropriate sources of financing. However, there is a bottleneck in terms
of private financing for small, young companies with especially high growth poten-
fial and low cash flow or little collateral. While pure growth financing generally far
exceeds the potential volume of public funding, venture capitalists specifically focus
on this group of companies (Peneder, 2010A, Lerner — Hall, 2009). By fostering the
growth of innovative enterprises, they also strengthen overall economic innovation
performance.

Private company financing

In Austria, private venture capital funds continue to operate without a legal basis
comparable to international best practice. For years, venture capital activity in the
Austrian economy has been lower than in almost all of the EU-15 countries. Venture
capital can be very important, e.g., for environmental technology companies, as
environmental technology harbours great growth potential at the level of the firm
due to the global dimensions of climate change. Public research efforts may there-
fore not exhaust the potential growth and employment effects in this area. The
creation of an appropriate legal basis is essential to a "crowding in" of private ven-
ture capital. In contrast to many funding programmes, this reform would place little
burden on public budgets, while significantly increasing their effectiveness.

Further specific measures to revitalise the venture capital market are discussed in
Janger (2009), Marchart —Url (2008) and Peneder — Schwarz (2008). They include an
easing of investment regulations for life insurance and pension funds, which would
increase the share of investment in venture capital funds. Another cost-effective
measure for generally strengthening the Austrian capital market would be fo align
the protection of minority investors with that of leading EU countries.

The success of a fronfrunner strategy should ultimately be measured in the resulting

acceleration of structural change. Austrian industry has currently largely exhausted Structural change as a
its existing structural R&D potential (Reinstaller — Unterlass, 2008). Companies have measure of the success
little room in which to intensify their R&D spending. In Austria, the term "structural of the frontrunner
change" has recently been frequently associated with industry-specific, thematic strategy

funding activities, or with "high-tech versus low tech". Should R&D funding prefer cer-
tain industries or technologies over otherse WIFO takes a differentiated position on
this issue:

e A country with high per capita income must pursue a frontrunner strategy in in-
novation policy and focus on specific areas while doing so. The goals of a front-
runner strategy are excellence and market leadership with high-quality goods
and services. They should increase the share in markets with a sophisticated
knowledge base and in-demand technology fields that are of increasing impor-
tance to society. When resources are limited, it makes sense to focus direct fund-
ing programmes on areas with high innovation intensity and greater social rele-
vance, such as, for example, combating climate change.

¢ WIFO does not characterise industries using the traditional OECD method based
on average R&D intensity, but rather based on the distribution of innovative
companies. These can be found in all sectors, although with varying frequency
(Peneder, 2010B). Membership in a particular industry or a specific technology
field should therefore not constitute a reason for exclusion from general R&D
funding. The frontrunner strategy is not a sector-specific strategy; it is targeted at
innovative enterprises.

Some of the above measures, such as increasing tertiary education enrolment, ven-
ture capital activities and the quality of university research, as well as increasing
competition in product markets, are essential components of an acceleration of
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structural change. They support the emergence of "gazelles" — rapidly growing
companies that contribute significantly to job creation and the dynamics of the
economy (H&lzl - Friesenbichler, 2010, H6lzI — B&heim — Friesenbichler, 2010). At the
same time, they are essential elements of a strategy that makes a country attractive
as a location for research centres.

Even within the context of a necessary consolidation of the public budget, a policy
that is only orientated towards cutting public expenditures for research, innovation
and education does not provide a good foundation for a sustainable, successful
consolidation and the economic growth required to achieve it. Income from in-
vestments in research, innovation and education is certainly disproportionately
higher than that resulting from other forms of physical investment23, WIFO therefore
supports a further intensification of research activities until 2020 (for example, an in-
crease in the total R&D expenditures to 4 percent of GDP). This will require both an
increase in public funding for R&D and an increase in efficiency in terms of addi-
tionality on private R&D spending.

The coherence of the recommendations in the system evaluation is of great impor-
tance. Isolated reforms in individual areas cannot confribute to the implementation
of a fronfrunner strategy. A sustainable, innovation-based growth regime with high
start-up dynamics, structural change and aftractiveness for research centres re-
quires a broad mixfure of funding and a supporting framework, including strong uni-
versities, competitive product markets and a strong private venture capital sector.

Within the context of the shortage of public funds, the present analysis reveals op-
portunities for exhausting the potential to increase efficiency and effectiveness in
individual areas, as well as activate the private financing of innovation. WIFO pro-
poses the prioritisation of reforms aimed mainly at increasing the leverage effects of
public resources and instruments to spur on the implementation of the frontrunner
strategy. Due to the urgent need for measures that combat climate change and
the large international backlog with respect to public research expenditure on envi-
ronmental technology and energy research, this area should also be given special
priority. By 2014, a restructuring of public resources will be necessary in this field.

If Austria wants to become an innovative frontrunner by 2020, one area requires ab-
solute priority, not least because of its long lead time: In knowledge-based econo-
mies, knowledge is the most important competitive factor. In order to ensure com-
petitiveness, those institutions responsible for producing and transferring knowledge
must therefore be of excellent quality. They are just as important for young, innova-
tion-intensive businesses as they are for research centres. In light of the EU-2020 goal,
university teaching and research in Austria should match that of the best countries
of comparison — both quantitatively and qualitatively. To make use of this great po-
tential, reforms should be infroduced at stages in the school system that precedes
the tertiary level.
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Research and Innovation Policies after the Crisis —Summary

Consolidation measures will shape budgetary development unfil 2014. However,
despite consolidation efforts reforming education and fraining policies as well as
innovation policies is sfill possible and necessary. This is because these form the ba-
sis for sustainable growth. Increases in public funds in order to implement a front
runner strategy can be achieved via a growth friendly consolidation.

In terms of concrete reforms we propose compulsory controls of R&D tax credits,
which should decrease any dead weight loss and increase the ability of firms to
make secure plans for the future. Direct subsidies should be a lot more selective
and focused. A starting point could be the development of innovative ways to
award direct subsidies for particular projects (the use of auctions). Furthermore, di-
rect subsidies can be focused on areas with high social returns, e.g., "clean en-
ergy" — public expendifure on research in this area is small by international com-
parison.

As regards higher education institutions we suggest a per capita funding system
including a student admission system, so that the tertiary sector can expand quali-
tatively and in accordance with the qualification demands of the job market. Due
to the private returns from investment in tertiary education, we recommend intro-
ducing tuition fees together with a means tested loan system and a system of
grants. At the same time it is important to reduce the social selectivity of the edu-
cation system before tertiary education, for example via well-equipped free kin-
dergarten places, as well as full day and comprehensive schooling at lower sec-
ondary levels guided by Austfrian-wide standards and autonomous schools. To im-
prove the quality of research, it could be more strongly weighted in public funding
schemes for universities and by introducing international competitive selection
procedures for tenure track positions.

As a rule, public subsidies cannot fully finance the growth of young innovative
firms. Therefore, creating a legal basis for private venture capital funds to be ac-
tive in this area as well as other measures could be regarded as urgent.
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