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Stagnation Theory and Innovation Deficits

Recently, the debate surrounding technological progress has adopted an un-
usually pessimistic tone, as shown by US economist Tyler Cowen in his much
talked-about book “The Great Stagnation’ [ Cowen, 2011a]. This was supported
pictorially by The Economistin 2013 with the headline picture of Rodin’s Thinker
shown sitting on a plinth made of a toilet complete with cistern [The Economist,
2013]. This illustration can be understood through the ideas of one of the well-
known pessimistic economists, Robert Gordon [Gordon, 2012], who proposed
the so-called ‘toilet test’ to assess the significance of innovations arising in dif-
ferent historical periods. He identified declining innovation performance in the
Western world’s most recent past and predicted that this trend would continue
for the foreseeable future. According to the ‘toilet test’, let us assume you are
offered the choice of the following options:

e Option A: You may use all innovations which were invented up to 2002, in-
cluding PCs, running water and indoor flushing toilets;

e Option B: You may use all innovations, notably those invented since 2002
(e.g. Twitter, Facebook) but you must do without running water and indoor
flushing toilets.

If you picked A, you are with the majority of all previous participants who have
done the toilet test for innovation performance. Clearly, inventions from the
19" century are considerably more useful and more fundamental than all the
innovative electronic gadgets which we seemingly benefit so much from using.

The essence of these arguments is that advanced, modern economies have
reached a technological plateau. In contrast to previous eras, the capacity for
technological modernization in the recent past appears to be nowhere near that
of the 1960s. This is in spite of unprecedented volumes of human resources,
financial investment and competition in research. As Cowen vividly argued, we
have already harvested all the ‘low hanging fruits’ [ Cowen, 2011a] which makes
it increasingly difficult to generate new impulses for growth from today’s pla-
teau.! Even the achievements to date of the digital age do not reflect on better
labour productivity, as shown by the example of the US from 1891 to 2012
(Figure 1).
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This article (in English and Russian) is a reprint of
a working paper in German by the Austrian Institute
for Advanced Studies [Schibany, Reiner, 2013]. It
commemorates one of its co-authors, Andreas Schibany
(1966-2014).

Andreas was born in 1966 and grew up in Vienna,
Austria. His intellectual interests and inquisitive mind
covered a broad variety of subjects and found expression
in his successive studies at Vienna University, first of
philosophy and sociology, and later of economics.

Seibersdorf (in the Austrian Institute of Technology),
the Institute for Technology and Regional Policy
of the Joanneum Research Centre, and then at the
Institute of Advanced Studies in Vienna. Andreas was
a well-known and widely respected authority on a wide
range of questions related to science, technology, and
innovation policies, the internationalization of R&D,
higher education, evaluations and comparative studies of
national innovation systems, and the interactions between
research and industry.

His academic and research output includes well over a
hundred research papers, reports, book chapters and
policy briefs. For many years, Andreas was the main
author and coordinator of the annual Austrian Research
and Technology Report. Andreas was a frequent speaker
at public events and a frequent commentator in the
media. He was a much respected for his razor-sharp
logical thinking, his ability to review and discuss issues
in their wider historical and societal context, and his
constructively-critical approach to analyse current
political, economic and social affairs. After a protracted
illness, Andreas Schibany died in June 2014 at the age of
48. He is much missed by all those who knew him.

! “Undoubtedly, high technology gadgets such as personal computers and smartphones have triggered mas-
sive changes. The quality of many goods and services has increased and their range has expanded. But if
you go with what my grandmother says, the most important used objects have remained the same.” [ Cowen,
2011b].
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Figure 1. Labour productivity growth in the USA (as a percentage per year)
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Source: [ Gordon, 2012].

The computer-driven third industrial revolution began in the 1960s and could
not prevent the considerable reduction in productivity growth in the ensuing
decades (1972-1996). The famous quotation from Robert Solow came from
this period: ‘We can see computers everywhere except in the productivity statistics.’
[Solow, 1987]. Certainly, a considerable increase in productivity of 2.46% on
average occurred shortly afterwards in the period from 1996 to 2004. The ICT
sector and the new economy seemed to fulfill their expectations. However, in
truth, the benefit of hindsight allows us to understand that it was just a relatively
breathless growth spurt, which was replaced in the years to follow by a new
drastic reduction in productivity growth. Admittedly, some remain optimistic
and argue that this gloomy scenario is because the full productivity benefits of
computer technology will not be fully realized for a long time (as shown already
by a plurality of new technological uses of computer technology, such as 3D
printers). Despite this, on a realistic medium-term development path economic
stagnation remains possible as the reason for fewer basic innovations which
would increase productivity growth over time. If one considers the burdens of
an ageing population and rising debt levels which have arisen as a result of the
great recession, this scenario looks ever more likely [ Krugman, 2013].

Science policy must address how to overcome this negative economic scenario.
There are many lively discussions about growth policy and innovation policy in-
struments [ Keuschnigg et al., 2013]. This article concentrates on the role of basic
research systems in growth processes and its recent dynamics. Ultimately, sci-
ence is an important catalyst for innovation, which is, in turn, the most impor-
tant driver of economic development: ‘Fundamental R&>D, mostly undertaken
and funded by governments, provides the foundation for future innovation’, as the
OECD states in its innovation strategy [OECD, 2010]. However, a more rigor-
ous analysis of the basic research system highlights several problems and orga-
nizational deficits in basic research which restrict its potential stimuli effects on
innovation and growth.

Basic Research versus Applied Research

The official definition of basic research has remained mostly unchanged since
1963, when it was stated as follows by the OECD’s Frascati Manual:

‘Basic research is experimental or theoretical work undertaken primarily to acquire
new knowledge of the underlying foundation of phenomena and observable facts,
without any particular application or use in view.” [OECD, 1994].

Before the 1963 OECD definition appeared, there was much debate in the USA
about how to appropriately classify research. The results of this process were the
establishment of the National Science Foundation (NSF), and creation of a sta-
tistical database, which led to greater understanding of atricky and all-encom-
passing concept. To date, it has not been possible to clearly distinguish between
basic and applied research. For this reason, debate continued about suitable defi-
nitions of the terms. New definitions of free, basic research that were generated
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include: ‘pure, strategic, curiosity- driven’. It was suggested that the differences
between ‘basic pure’ and ‘basic-oriented’ research be highlighted.

Benoit Godin has a provocative theory as to why such a fuzzy concept could en-
dure so long despite much criticism:

‘The concept of basic research has existed for so long because society defines itself
according to it and significant resources and actions (science policy) are attached to
the idea. Above all else, the concept is a category; and categories very often acquire
social and political existence through numbers.” [ Godin, 2000, pp. 2-3].

The definition of basic research does not just have a semantic nature, but also
determines financing streams and obligations. In providing financial resourc-
es, the state — represented by various institutions or agencies — starts from
a self-definition. The definition of basic research remains, however, illogical. In
the literal sense, it means that a research project is applied when the researcher
knows the purpose of the research, and basic when this is not the case. Today
there is a complementary, not diverging, relationship between basic and applied
research. Distinguishing between the two types of research is harder and we
witness a continuum of research where both types complement each other and
partially overlap. This can be best observed in universities.

According to the latest Austrian R&D surveys published by Statistics Austria
(Statistik Austria), 54% of university-based R&D projects is basic research and
46% is applied research. This explains why it makes more sense to talk about
‘academic research’ as this can be more freely defined, rather than divide re-
search into specific types as the latter is increasingly becoming irrelevant and
meaningless.

Even the integral criterion of excellence is of little use for spelling out what basic
research means. The scientific community (or the science lobby, according to
[Arnold, Giarracca, 2012, p. 4] and businesses interpret R&D excellence in dif-
ferent ways. For if the excellence criterion alone determines the selection and
funding of research projects, the other criteria for allocating funding reduce the
relevance of the single ‘excellence’ criterion. It is clear that the significance and
originality of research results and social and/or economic relevance do not al-
ways contradict each other. If nearly half of Austria’s research carried out in the
higher education sector is applied, then the state cannot exclusively fund ‘free
and curiosity-driven research.” Greater competition for funding only has a lim-
ited effect as the excellence criteria differ so much across scientific disciplines
and even research projects, which it makes it hard to compare.

Finally, even when all the elements come together — competition, excellence
criteria, and the peer review process — the science sector is still suffering a crisis
of quality. This is explicitly supported by a quote from a recent issue of The
Economist:

‘Professional pressure, competition and ambition push scientists to publish more
quickly than would be wise. A career structure which lays great stress on publishing
many articles exacerbates all these problems. This means that the majority of the
‘discoveries’ in academia are the result of negligent experiments or superficial analy-
sis.” [The Economist, 2013].

The American Age and the ‘Mark II’ Innovation Model

Technical sciences proved their military utility during the Second World War,
and could finally establish themselves at American universities in the succeed-
ing years. These developments enabled the distinction between ‘applied’ and ‘ba-
sic research’ to become sharper. Basic research was aided by the way American
universities self-identified as the protectors of true and pure science, as only
their representatives fully possessed academic impartiality: hence universities
saw themselves as the source of scientific progress.

Science
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Basic research was understood as servicing this hierarchy of values. Robert
Merton declared, as early as the start of the 1940s, that the research univer-
sity was the only institutional home of science [Merton, 1942]. The surpris-
ing point is that Merton’s ideology of the ‘ivory tower’ found support from
a source he would have least expected it: from the management of large com-
mercial laboratories [ Hirschi, 2013]. Thus, Kenneth Mees, head of the Eastman
Kodak Research Library for many decades, stressed the optimal organizational
advantages of a university in particular and attempted to reconstruct this com-
mercially. Industrial academics should be able to research as freely and indepen-
dently as possible, and to do this they need as little interference from outside
as possible and flat hierarchies internally. Like Merton, Mees did not believe
that scientific researchers’ capabilities were the deciding factor for the success of
research, but rather the academic culture and university structure. In Merton’s
and Mees’ time, the issue of making research more efficient was not as pressing
as it is today. The prevailing view was that it was necessary to invest however
much resources (personnel, ideas, money and time) as was required. Mees saw
basic research as the most important source of innovation and the starting point
for all further technological development [Ibid.].

A similar ‘linear model’ was championed by physicist Mervin Kelly, who be-
tween 1934 and 1959 led the Bell Labs within the AT&T company. He named Bell
Labs an ‘Institute of Creative Technology’ [ Gertner, 2012] and directed his focus
particularly towards establishing communication structures between the 5700
scientists, engineers and technicians in order to achieve the knowledge exchange
and necessary integration which was necessary for the production of commer-
cial goods. The monopoly of AT&T was ultimately broken up by regulatory
and judicial interventions between 1974 and 1984. It is noteworthy that the Bell
Labs of AT&T was not the only firm to combine innovative basic research with
a monopoly position on the market. Until the 1960s, several research-intensive
monopolies, including Eastman Kodak and IBM, developed transformative in-
novations. These innovations arose not because of competition but because of
the companies’” monopolistic status that allowed the market leaders to invest
significant financial resources, personnel and time in basic research. This in-
novation process is called the ‘Mark II’ model in economics and comes from the
theory proposed by Joseph Schumpeter in his later work. While Schumpeter’s
earlier ideas argued that the main drivers of innovation were the dynamic, small
and medium companies (‘Mark I’ model) [Schumpeter, 1934], he later argued
that the main determinants of innovation were established monopoly compa-
nies [Schumpeter, 1942].

This American dream ended on October 4, 1957. On this day, the Soviet Union
sent its first satellite into orbit and the USA fell into a state of shock, perceiving
that its technological advantage was threatened. Politicians felt the need to in-
tervene by significantly increasing state R&D expenditure. The National Science
Foundation (NSF) was founded at the start of the 1950s; its annual budget in-
creased from USD34m in 1959 to USD134m, and USD500m in 1968.

The status of research establishments also changed at this time. The existing
policy up to the late 1950s had been to allow basic research complete freedom
for ten years without imposing any guarantees of success, as Mees had demand-
ed; after 1957, this appeared a luxury which could not be afforded in the face
of the technological threat of the Soviet Union. With the rapid growth of state
R&D support, a battle over the distribution of the funding between diverse re-
search establishments broke out and certain rules were needed to regulate fund-
ing distribution. The research sector first saw the introduction of something
resembling competition as a selection mechanism, which signaled the beginning
of the ‘age of marketing and self-representation in science.” Every publication,
however unimportant, served as a signal and every small innovation was trum-
peted as an immense breakthrough in an attempt to acquire funding.
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Thus not only did the nature of industrial research change, but so too did the
relationship between industry and universities. The corporate industrial giants
withdrew from costly lab work and turned instead to co-operation with univer-
sities and state scientific institutions. Greater division of labour between indus-
try and universities began. At the same time, new research areas were developed
which attracted the interest of basic research. The most prominent example is
the biotechnology sphere, where thanks to developments in the technological
base the boundaries between basic research and industry have begun to erode
[ Pisano, 2006].

This brief historical perspective helps us to better understand what forms of
interactions between science and industry are possible and the value of basic
research for companies. In this context, we often hear critiques about the insuf-
ficient intensity of knowledge transfer from research to the commercial sector.
A closer examination, however, disproves such beliefs to some extent.

The European Paradox

Many of the funding measures on a European level in the 1990s were induced
by grave and hard-to-correct problems which dominated much of European
innovation policy. Thse problems came to be known as the ‘European Paradox’:
the situation where Europe has great strengths in research compared to the USA
but weaknesses in converting these scientific results into innovations [European
Commission, 1995]. The European framework programmes were largely imple-
mented under the influence of this paradox [Arnold et al., 2011]. The problem
of transforming research into innovation was seen by many European decision
makers as a failure, which they proposed to overcome by emphasizing the de-
velopment of networks, co-operation, and effective co-ordination of research.
The belief in this paradox is still widespread today, as shown by the European
Council’s decisions in 2011 and 2012: ‘Innovation and research are at the heart of
the Europe-2020 strategy. Europe has a strong science base but is not yet capable of
transforming research into new innovations targeted to market demands — an issue
that needs to be addressed if the Europe-2020 strategy is to be implemented success-
fully.” [European Commission, 2012, p. 1].

At the same time, many commentators also saw in this ‘networking frenzy’ [ Dosi
et al., 2006, p. 1461] one of the reasons for a less successful European innova-
tion policy. While the US remains the leader? for the quality of research, ‘Europe
is bad at innovation because it is bad at innovation; the amount and quality of
European research has little to do with this.” [ Arnold, Giarracca, 2012, p. 46].

Table 1 shows the main indicators of research productivity in the US and EU.
The most important result is in the last line, which summarizes all research ar-
eas. While the quantity of articles is higher in the EU than the US, US articles
are cited significantly more frequently than EU publications. Despite problems

Table 1. The productivity of research in the EU and US: 1998-2002*

Share of E%e)ll articles Share of total citations (%) Normalized average number of citations
USA (1) EU(2) = USA (3) EU (4) USA (5)=(3)/(1) EU (6) =(4)/(2)
Social Sciences 55.90 27.60 66.90 25.50 1.20 0.92
Natural Sciences 25.20 37.40 37.90 42.00 1.50 1.12
Life Sciences 38.00 39.20 51.00 39.30 1.34 1.00
All Sciences 32.90 36.70 46.30 39.50 1.41 1.08

*Data comprise 3.6 million articles and 47 million citations.
Source: [Albarran et al., 2010].

? ‘Despite the fact that the US publishes fewer articles than EU countries, US papers overwhelmingly dominate
overall compared to those from the EU ..." [Herranz, Ruiz-Castillo, 2011, p. 12].
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associated with bibliometric indicators, they are an important indicator of the
high significance and quality of R&D in the US. Hence, the ‘EU’s lagging behind
is unlikely to be caused by weak industry — university co-operation.” [Dosi et
al., 2006, p. 1458].

The aforementioned problem of the 1990s no longer exists in the same form.
Development of research-intensive industrial sectors (such as the chemical and
pharmaceutical industries, electrical engineering, machinery construction, and
the automotive industry) is impossible without inputs of new ideas from re-
search. In addition, researchers co-operate with industry not so much to com-
mercialize their knowledge but more to search for ideas for their research (for
example, in the medical industry). Co-operation with companies gives research-
ers an understanding of current social and economic issues, which in turn gives
momentum to their scientific research. Under an effective industry-university
partnership, the dangers of reduced autonomy for university research are mini-
mal. Today, knowledge transfers between research and industry should there-
fore be understood in a broader and more comprehensive way, in particular
stressing the benefits for research. This knowledge transfer can work through
different channels:

e research by contract and scientific-technical consultancy;

e shared use of research infrastructure;

e mobility of researchers between research and industry?;

¢ founding of companies by scientists (spin-offs);

e education of highly qualified human resources ( ‘knowledge transfer face-to-
face’), the lack of which is a much more serious obstacle for innovation in
companies than access to new technologies or finding suitable co-operation
partners [FTB, 2012, p. 107].

Although the hurdles for research and industry collaboration on joint research
projects have been mainly overcome, a particular ‘entrepreneurial spirit’ does not
yet seem to have taken root in universities. Getting a worthy research career in
a university requires, first and foremost, the proven ability to attract external
funding for projects and publications in high-ranking, international journals.
The contemporary system of incentives in universities is biased towards the edu-
cational process and not on the transfer of new technologies to the real econo-
my. For the situation to evolve, we need to change the image of universities and
make researchers aware of companies’ needs. A broad array of mechanisms is
available to achieve this, including teaching entrepreneurial skills, offering re-
searchers ‘creative sabbaticals’ for researchers to launch start-ups, and awards
for the best university spin-off.

The fear that supporters of the ‘Humboldt model’ often share and voice — is
that such an approach may lead to an ‘economization of research’, which would
thus restrict free, curiosity-driven research. While such worries are not ground-
less, the majority of research has some immunity against such ‘commercializa-
tion’. Furthermore, there is evidence of a complementary relationship between
the creation of economically relevant outputs (measured by contract research,
spin-offs, R&D services, patents, etc.) and the number of scientific publications
[Crespi et al., 2008; Lotz et al., 2007; Link et al., 2007) As Crespi et al. wrote:

“Top researchers succeed [in publishing and patenting| a lot; a high patent output
does not seem to [negatively affect] the publication output of the most prolific re-
searchers.” [ Crespi et al., op. cit., 2008, p. 3]. According to bibliometric analysis,
research projects carried out on behalf of or in co-operation with industry are
capable of producing excellent scientific results [Arnold et al., 2004; Balconi et
al., 2006; Lebeau et al., 2008; Labory et al., 2008; Abramo et al., 2009; Perkmann
etal,2011).

3 “The best technology transfer is a pair of shoes’ [ Bramwell, Wolfe, 2008].
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How to provide effective support for research in Austria?

In the last 15 years, Austria has become one of the leading nations for innovation.
This achievement was helped by first and foremost, joining the EU, the imple-
mentation of large structural programmes, the openness of Austrian companies
to innovation and their ability to compete, the strong internationalization of ac-
ademic research, and the creation of new framework conditions. The fact that
Austria is frequently described as having a ‘mature’ innovation system does not
insulate the country against different kinds of crises. Besides, as in finance where
an ailing bank can ruin the financial sector, the innovation system can be dam-
aged by an ineffective university that receives resources from the state budget for
many years. Nevertheless, whether or not the social returns would increase given
a stable volume of investment is a question that needs further analysis.

As in many policy areas, the effectiveness of research is assessed by the relation-
ship between inputs and outputs, even though such links are quite hard to mea-
sure. However, we note that on this indicator — even taking into account the
methodological difficulties — Austria is considered to have an efficient inno-
vation system [DTS, 2012]. When an innovation system still finds itself in the
catching-up process, i.e., behind the technological frontier, then the funding instru-
ments for research and requirements for this process should be adapted accord-
ingly. Thorough attention to science, technology, and innovation development
and comprehensive project support customized to companies’ needs indicate that
Austria has not adapted the funding instruments to the new environment but sim-
ply widened the list of existing instruments.

There have been intense discussions about funding allocations for different
research areas as such resources are discretionary. Moreover, Austria’s priority
goal has for many years been to maintain manufacturing. In connection with
this goal, the government has broadened existing programmes to support com-
panies and created new ones. There is evidence to show that the role of state
financing in determining a company’s choice of location for production is at
times exaggerated. Industry tends to emphasize this argument about the impor-
tance of state funding [OECD, 2011; Schibany et al., 2013a]. In fact, the decision
about a company’s production location is really determined by other factors.

Two facts are significant and worth noting. First, recent studies show that 93%
of successful export-oriented innovative companies in Austria (‘frontrunner
companies’) are not planning to move their production and R&D facilities to
other countries [Schibany et al., 2013b]. Second, mobility is key characteristic
of Austria’s research sector. Although universities cannot change their location,
the high levels of mobility among individual researchers can seriously affect
the entire university’s research strategy. Figure 2 shows that for Austria, inward
migration of specialists with higher education is not high enough. In particular,
Austria needs to provide opportunities for stable career growth based on perfor-
mance to increase the country‘s attractiveness.

A characteristic of innovation-leading nations is that innovations and technolo-
gies are increasingly research-intensive. Supporting long-term research enables
new knowledge to be created and the country to be embedded in international
networks. It is these initiatives as well as advanced technologies and global net-
works that are the sources of global competitiveness. Austria’s science funding
system is based on a mistaken idea that any given project should be limited
in time and is an isolated project. Thus the whole set-up needs fundamental
reform. External funding increases universities’ financial autonomy which in
turn allows them to overcome some of the systemic constraints, including those
related to personnel. At the same time, employees hired for specific projects
can find themselves in a precarious situation if the new project contracts are
not authorized or adequately supported. According to Austria’s 2002 University
Law (Universititsgesetz), universities can independently make personnel deci-

Science
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rigure 2. INdex of Academic Workplace Quality
in an International Comparison
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sions. However, even though this is not put into practice to the extent permitted
in the Employees Law (Angestelltengesetz), universities still find themselves in
a contradictory situation because of their legal responsibility to provide a cer-
tain number of state-funded student places and provide employees with attrac-
tive career development opportunities.

The share of R&D employees financed from external funds at Austrian univer-
sities has increased continuously since 2002 — and reached 42% in 2009.* Such
a high proportion not only creates an environment of uncertainty for full-time
staff but it also means a possible loss of competent researchers. Highly qualified
specialists are rare in Austria — a fact confirmed by universities and large and
small enterprises. The training of highly qualified specialists along with ensur-
ing long-term funding for research are two of the most high priority tasks fac-
ing the Austrian state.

Conclusion

Basic research has the potential to help overcome stagnation in the economy
and innovation sphere. To do this it needs long-term, constant funding and
large research networks that have greater visibility and a critical mass. Research
teams with international members are more effective and attractive for foreign
researchers. There is no need to launch new programmes to address these chal-
lenges: the ‘Initiative for Excellence in Science’ programme (Exzellenzinitiative
Wissenschaft) has been in place since 2006 and aims to create excellence clusters
[FWE, 2006; RFTE, 2013]. A suitable approach would be to support different
areas equally, including curiosity-driven research and research that addresses
the ‘grand challenges’ of developed societies.

The Austrian contemporary system of basic research is highly specialized and
needs long-term investment in human capital. This provides opportunities for
stable career development. Thus such investments can bring the necessary social
yield.

The Austrian research system has gained solid experience in research management
over recent years. There is an understanding of the need for institutions that help
aresearch-intensive innovation system to function. Examples of such institutions
include the Institute of Science and Technology Austria (IST Austria) and the
Research Centre for Molecular Medicine (Ce-M-M). Such research organizations
possess sufficient administrative capabilities and internal autonomy to indepen-
dently define their own projects and, with long-term financing, build bridges to-
wards future innovations, which may only appear after 10 or 20 years.

* These external resources include state funds (for example, the Austrian Science Fund, FWF) and private
investments [FTB, 2012, p. 142].
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