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The role of the State in fostering innovation activity:
case studies of the USA and Germany

O papel do Estado na promocdo da atividade de inovagao:
estudos de caso dos EUA e da Alemanha
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RESUMO: O artigo procura analisar o papel do Estado no estimulo a atividade de inovagao
nos EUA e na Alemanha. Argumenta-se que os governos nesses paises exercem papel ativo
na inovacio, porém cada qual atua com diferentes objetivos e instrumentos para estimular
e induzir atividade de inovagdo nas empresas. Sao analisados alguns casos especificos de
politicas de fomento a inova¢io em cada pais a fim de demonstrar a atua¢do do poder pa-
blico em contextos distintos. Conclui-se que a politica de inovacio é flexivel e adaptavel a
cada contexto, porém o papel ativo do Estado se destaca em ambos os paises.
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ABSTRACT: The present study analyzed the role of the State in fostering innovation in the
USA and Germany. It was argued that governments in these countries play an active role
in innovation, but each one operates with dissimilar objectives and tools, to stimulate and
induce innovation activity in companies. Some specific cases of innovation policies in each
country were analyzed to demonstrate the performance of the public power in different con-
texts. It was concluded that innovation policy is flexible and adaptable to each context, but
the active role of the State stands out in both countries.
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INTRODUCTION

The role of the State in leading and fostering innovation activity in countries
is often an issue during debates on innovation policies. The issue discoursed in the
present study is: to what measure the State, when employing its different tools, can
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be considered an essential actor arousing the innovative process in countries? More-
over, how can the State be capable to shape the national innovation system (NIS)
to create a dynamic of generation and diffusion of endogenous new knowledge?
The present study addresses these questions as from case studies of some of the
most innovative countries — The United States of America (USA) and Germany.

The concept “national innovation system” — or NIS — is used as a starting point
to address the above-mentioned queries (Cassiolato; Lastres, 2005). Some key as-
pects of NIS are highlighted, so that the need for an innovation policy is under-
stood: firstly, the main locus of the innovation dynamics is the company, essen-
tially the private one; in some cases, the state-owned company, which can play a
role in inducing innovations along its chains (Gadelha, 2001). Relevantly, the cur-
rent literature suggests that the environment in which the company is inserted plays
an important role to condition its innovation strategy. There are issues connected
to macroeconomic variables, such as interest and exchange rates, barriers to entry,
regulations, among others, that may condition the innovative activities of the com-
panies (Cassiolato; Lastres, 2005; Gadelha, 2001).

Lastly, NIS’s analytical framework allows to recognize and analyze the role of
the State within the innovative dynamics by giving means and inducing companies
to innovate according to their capacity to influence economic activities in general
(Mazzucato, 2013; Cassiolato, 2016; Atkinson; Ezell, 2012). In this sense, through-
out public policies, the State can exert relevant role in the dynamics of generation
and diffusion of knowledge, and the visible hand (Block, 2011) of the public sector
becomes present.

The successful experiences of economic development presented as one of its
main components a strong national State, able to articulate interests around the
development of the country, with great participation of the business sector (Bres-
ser-Pereira, 2017; Gadelha, 2016; Mazzucato, 2013; Atkinson; Ezell, 2012; Gadel-
ha, 2001). In this context, it would be up to the State to create policies to guide
both innovative and industrial activities, to contribute to strengthen the incorpora-
tion and the diffusion of knowledge in the national productive sector. There is
abundant literature showing that developed countries, historically, have had an
inductive State which thrives the innovative process (Reinert, 1999; Mazzucato,
2013; Block, 2011; Atkinson; Ezell, 2012; Cassiolato; Lastres, 20035).

The hypothesis investigated was that the State’s visible hand foments condi-
tions to generate innovation-led growth, promoting interaction between the public
and the private sectors (Mazzucato, 2013; Block, 2008). The State may operate
influencing the process of learning and generating new knowledge, since it provides
a series of tools that contribute with economic and social development of the na-
tions (Mazzucato, 2013; Block, 2008; Atkinson; Ezell, 2012). Hence, the dichoto-
mous opposition between the State and the market is false, in view of the clear
existent interaction in the innovative process between both agents.

Interactions and interdependencies between private and public sectors are of
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that creating a productive system that values nontangible knowledge, interactive
learning, and investment increase upon innovation. In this context, the role of the
public power may vary, using different tools for supply and demand (Rothwell,
1983) to promote the innovative activity in companies, and to generate a favorable
environment for innovation. Public policies may promote and induce new knowl-
edge incorporation and, in a few situations, contribute to the companies to leave
technological lock-in, and generate new markets. The government can contribute
to change the position of agents in this situation, because what may be happening
is that both companies and research institutions are in a condition of a techno-
logical lock-in (Freeman; Soete, 2008).

To demonstrate how the State in fact materializes its support to the innovation
activity, it was assayed the case of two countries amongst the main worldwide
economies: United States of America, and Germany (FMI, 2015). These two coun-
tries are also amongst the main innovative countries, according to Insead’s Global
Index 2015 (Insead, 2016). Therefore, the present study analyzed, using NIS’s ref-
erential (Cassiolato; Lastres, 2005), how can the State shape the innovative process
in these two countries. It was highlighted how these nations’ public sector has
operated to induce and foment innovative actions and, therefore, demonstrate
which has been the State’s role. To understand how developed economies have
articulated the different policies tools is a way to understand how the innovative
agenda has been stimulated. Therefore, some specific cases of public politics were
assayed to understand how the government had structured itself to support research
and development activities (R&D).

This study was structured according to: Introduction; a second chapter ana-
lyzed the USA’s case, to understand the under-discussion process; a third chapter
assayed Germany’s case; lastly, Conclusion.

THE INDUCING STATE IN THE USA

Some authors that analyze the US economy point out that, in innovation pol-
icy actions and in other areas of the economy, there is a government induction and
stimulation and a large amount of federal resources applied to induce technological
development through different tools in the country (Mazzucato, 2013; Atkinson;
Ezell, 2012; Mowery, 2010). The amount of federal resources in R&D in the year
of 2017 reached US$ 144 billion. Provenance of resources to stimulate the endog-
enous generation of new knowledge in the USA, according to different areas, is
ascertained in Figure 1.

There has been great predominance of expenses in the defense sector, averaging
56.0% of total federal public expenses in R&D, from 1999 to 2017, which infers
the relevance of the area in the induction and foment of innovation endeavors. The
large amount spent by the defense department in innovation activities is a charac-
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Figure 1: Percentage of the Federal Budget in US R&D,
by National Targets (US$ Constants, 2016)
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teristic of the United States’ NIS. The health sector represents 22.0% on average
of the total applied resources; the space area resources are 7.0% on average;! and
the energy sector, which started to expand again from 2009, is up to 2.0%. This
demonstrates the concentration of expenses in the North American strategical fields,
and mirrors the priorities where sums are allocated.

Another characteristic is that resources arising from the public sector are more
directed to applied research and development — Figure 2. That, in a way, evidenc-
es focus and strategy fostering actions with greater chances to improve the innova-
tive capacity of the country’s companies? and the public demands (Mowery, 1992;
Block, 2008).

To better understand how the US State operates placing its resources and using its
different tools of supply and demand to enhance the country’s innovative capacity, some
case studies will be highlighted. Firstly, the Defense Advanced Research Projects Agen-
cy (Darpa), which is the Department of Defense (DOD) main agency for the promotion
of technological development. Next, the Small Business Innovation Research (SBIR), a

1 “The United States is an outlier, with large R&D programs in defense and health bringing the total
‘mission-oriented” R&D budget to well over 90% of federal-government R&D spending” (Mowery,
2010, p. 1222).

2 “For most of the past half-century, industry has performed 60-70% of DoD-funded R&D (this
definition of ‘defense-related R&D’ excludes some R&D related to nuclear weapons, funded by the
Atomic Energy Commission (AEC) and successor agencies, including the Department of Energy),
government laboratories (excluding contractor-operated laboratories) have performed 20-30%, and US
universities (including their ‘federally funded R&D centers’ — FFRDCs) have performed 3-5%” (Mowery,
2010, p. 1229).
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Figure 2: Percentage of US R&D Spending by Function
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model that connects public subsidy to small business projects with government procure-
ment and that is considered one of the most successful models in boosting innovations
(Mazzucato, 2013; Block, 2008; Connell, 2014).

Defense Advanced Research Projects Agency — Darpa

DOD is the leading creator of demand and funding for technology projects in
the US (Gordon, 2017). One of the main agencies for innovation stimulus linked
to DOD is Darpa, established in 1948, in response to the Soviet Union’s Sputinik
project.

Initially, Darpa should pursue what was called blue sky thinking, i.e., frontier
technologies that would be used few years ahead. The Darpa’s main differential
compared to existing institutions for fostering innovation activities is that it is less
bureaucratic,® which allows us to fulfill goals more assertively, often establishing
goals and orienting researches, using a mission-oriented model (Block, 2008; Con-
nell, 2014).

One of the outstanding projects in the initial years of the model was the funding
of computer research in the 1960s and 1970s. During this process, Darpa’s Informa-
tion Processing Techniques Office (IPTO) laboratory was instrumental in the develop-
ment of technologies which are now incorporated into personal computers, for in-
stance, semi-conductors and the internet. In large measure, these are technologies that
can be considered “radical”, or that have great technological impact.

Darpa’s operating model follows:

3 Darpa is an institution free from the rules to acquiring weapons, which bind bureaucracies and
restrictions (Connell, 2014).
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A series of relatively small offices, often staffed with leading scientists and
engineers, are given considerable budget autonomy to support promising
ideas.

e These offices are proactive rather than reactive and work to set an agenda
for researchers in the field. The goal is to create a scientific community with
a presence in universities, the public sector, and corporations that focuses
on specific technological challenges that have to be overcome.

e Funding is provided to a mix of university-based researchers, start-up firms,
established firms, and industry consortia. There is no dividing line between
“basic research” and “applied research,” since the two are deeply inter-twined.
Moreover, Arpa personnel are encouraged to cut off funding to groups that
were not making progress and reallocate resources to other groups that had
more promise.

e Since the goal is to produce usable technological advances, the agency’s
mandate extends to helping firms get products to the stage of commercial
viability. This can involve the agency in providing firms with assistance that
goes well beyond research funding.

e Part of the agency’s task is to use its oversight role to make constructive link
ages of ideas, resources, and people across the different research and devel-
opment sites (Block, 2008, p. 7).

The main idea is to support innovations that may be used in practice by com-
panies and by the defense sector. To a large extent, these are technologies of frontier
knowledge. The agency seeks to develop a range of links with universities and
federal laboratories in order to coordinate a network capable of generating tech-
nological developments from the demands of the area of defense. Much of this
development has a stimulus to be implemented in partnership with the productive
sector. Herewith, it is possible to characterize the existence of intervention of the
public sector in the determination of the technological trajectories to strengthen
US’s innovative capacity.

Darpa’s managed resources are based on the institution’s strategy, and there is
a concern with the use of innovation, and not simply with research that does not
have applicability. The projects have goals and purposes that are followed by the
team to evaluate their development. Therefore, the cost and risk reduction
(non-reimbursable resources* for resources for scientific and technological institu-

#1In this study it was considered non-reimbursable resources those that can be utilized to foster R&D
projects and do not need to be refunded to the foment institution. In this paper we will divide non-
reimbursable resources into two main categories: non- reimbursable for STI and enterprise interaction
and grant. The concept of can be used to design research institutions or projects involving research
institutions and companies. The term non-reimbursable resources for STI and enterprise interaction will
be used for projects between the two agents, but the resources are allocated in the STI, even for projects
of the companies. When applying the term non-refundable will be referring both possibilities. This
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tions — STI — and enterprise interaction, grant and technological orders) are used
in coordinated means with DOD’s strategical needs. In addition, the defense de-
mands allow greater induction of technologies that are, in their majority, at the
frontier of knowledge.

Darpa does not develop projects directly, yet, through its tools, mainly non-
reimbursable resources for STI and enterprise interaction, grant and public
procurement,’ often from technological orders for military purposes (Squeff; De
Negri, 2017). Therefore, operates according to the demands of its “clients”: Armed
Forces, Army, Navy and the Department of Defense.® DOD is amongst the top
technology purchasers in the US (Gordon, 2017). With this model, the agency influ-
ences from small” to large companies, besides research lead in universities and re-
search laboratories (Mowery, 2010). With an annual budget of US$ 3 billion/year
(Gordon, 2017), the institution subsidizes projects, most of them are grant.

differentiation is applied in Brazil; in other countries such distinction does not exist. The concept in
countries such as Germany and USA is grant that may be destined to companies, STT etc.

5 According to Vonortas et al. (2010), most purchases are made by federal agencies, e.g., the DOD and
DOE. The US model presents the specificity of having a special status for certain public purchases that
generate greater easiness of the operation of the system. The fact that there are confidential purchases
can allow the system to carry out deliberate actions to stimulate technologies and local production.
Bidding models may involve competition or have a sole provider (negotiation). The competition model
involves several bids. For instance, in the military this competition model is inadequate, thus, negotiation
is utilized. Therefore, the model of negotiation differs from bidding where negotiation may imply some
bargain and because it does not necessarily involve prize for the lowest price (Robinson, 2008). In the
negotiation model, the government compromises to pay for all contract expenses, plus a fixed rate.
According to Robinson (2008), most purchases for the Iraq War adopted the negotiation model. Thus,
there is much independence for the purchases for the military, which allows much discretion in
government purchases. The existence of the negotiation model allows the government to comply with
the country’s economical and social interests more directly. Therefore, the military case is emblematic,
because in addition to the issue of secrecy, it may operate off competition limits, which eases the
development of technologies.

®1In the case of Darpa, it is said that R&D acquisition processes are relatively dissimilar from those of
civil agencies (Rauen, 2017). In such institutions the project manager — PM (Squeff; De Negri, 2017)
plays an essential role in the definition of the institutions’ agenda. Secondly (Squeff; De Negri, 2017),
two main means by which PMs identify projects can be defined. First, the identification of the emergence
of the scientific field, and second, the identification of the needs of its end users (area of defense). PMs
play a main role in the process of defining, monitoring projects ran by Darpa. They will be in constant
touch with the academic units, with the demands of the defense sector and all its network to be able to
define projects. The contracting officers get in touch with companies, once projects’ schedules are
defined, to discuss the capabilities of productive structures to comply with its needs (Rauen, 2017).
Thence, most projects in that field use the negotiation process instead of traditional bidding, as
previously discoursed.

7 “The much-cited innovative cluster of Silicon Valley is the most visible expression of strong innovation
dynamics that can emerge from the evolution of linkages among dominant innovative firms (e.g.
Fairchild), government funding agencies (e.g., Darpa), the geographical interaction of young firms, an
outward-oriented university system, new forms of intermediaries like venture capitalists and ‘angels’,
and the formation of strategic partnerships between firms manifested in alliances, patent licensing, and
patent pools. Tracking and understanding these dynamics are important for forging policy that supports
this experimentation while retaining a competitive environment” (Colecchia, 2006, p. 6).
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Figure 3 demonstrates some of the characteristics of Darpa’s support to R&D
projects. The institution invests great amount of its resources on applied research
and on the Advanced Technology Development program (ATD), aimed at the con-
cept and testing phase, to overhaul the capability of research to be used for military
purposes. These two together portray, on average, more than 80% of the total
amount of resources’ use that have a more applied end to the use of technologies.
Therefore, resources are allocated aiming to become staggered technologies to be
implemented in both the productive and the defense sectors (Mowery, 2010). This
does not mean that projects are less at the frontier of knowledge, but rather focused
on use of military area, in principle. Subsequently, many end up gaining civilian use,
e.g., internet, personal computers, semiconductors, amongst others (Mowery, 2010;
Block, 2008; Connell, 2014). From its technological orders, Darpa supports several
projects with same technological purpose of seeking different solutions for its clients
demands. Nonetheless, because these are risky projects, they are prone to failure and
that is acceptable, given the nature of the projects (Squeff; De Negri, 2017). Often,
this set of projects leads to the development of other technologies which end up
being absorbed by the plaintiffs and the civilian society. Therefore, the concern is
less in project to project, but in a portfolio of risk projects that have an objective
centered on the demands of the State.

Figure 3: Darpa’s Resources Percentage by Function
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In the light of the foregoing, Darpa is empowered to mold or create markets
using its variety of tools, e.g., public procurement, public technological orders, and
funding capacity (grant). In a way, the institution can “pick the winners”, not an
individual company, but those out of a process of competition in winning areas and
technologies. Also, this process is highly connected to a State-run strategical agen-
da, in a mission-agency oriented model (Mowery, 2010).
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Small Business Innovation Research (SBIR)

The Small Business Innovation Research (SBIR) was established in 1982 to
arouse small US companies to engage in R&D with commercial potential.

The program works as follows: each year, federal agencies with external re-
search and development activities, whose budgets exceed US$ 100 million, must
allocate a percentage (Table 1) of their R&D budget to the program. Each agency
administers the program independently, according to Congress’s established base-
lines. Currently, there are 12 agencies that apply to this program.

Table 1: Annual percentage that institutions must invest on SBIR

20M 2012 2013 2014 2015 2016 2017

2.5% 2.6% 2.7% 2.8% 2.9% 3.0% 3.2%

Source: SBIR.

The key-elements of the program are the following:

e Agencies advertise topics (solicitations) in groups, typically twice a year;
each topic relates to an agency’s requirements for new technology, either for
its own use or to meet its broader objectives. Only majority US owned for-
profit businesses are eligible and the R&D must be undertaken in the US
(Connell, 2014, p. 31).

e It is a competitive process opened to all businesses that employ 500 people
or less, and that are mostly North American citizens owned.

The program is divided into three phases.

On Phase I, the goal is to establish the technical merit, viability, and commer-
cial potential of R&D effort proposals and determine the quality performance of
the small award-winning enterprises before providing additional support on Phase
II. During this phase, resources often limit to US$ 150,000 for six months.

On Phase 11, the goal is to continue R&D efforts initiated on Phase I. Funding
is based on results obtained during the first phase, on scientific and technical mer-
it, and on commercial potential of the project proposed on Phase II. Sole those who
were covered on Phase I are eligible for some resource at this stage. Ordinarily,
resources are greater than US$ 1 million for a two-year period.

On Phase I, it is expected that small companies achieve the commercialization
goals resulting from activities on previous Phases. The SBIR program does not fi-
nance this phase. Some federal agencies utilize Phase III funded the projects with
agreements for production of products, processes or services demanded by the US
government and grant.

During the SBIR implementation process, there is institutional autonomy so
that the agencies can choose their rows in public calls. This is a feature of the
American model, decentralization of actions. Furthermore, it is a competition pro-
cedure amongst companies during selection on Phases I and II that allows compa-
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nies to obtain government support. The program’s non-reimbursable resources pay
100% of the costs and allow a certain profit for the companies, which is a peculiar
characteristic of this tool (CONNELL, 2014).

Between 2000 and 20135, the program financed over US$ 26 billion® with grant
on small companies R&D projects (GORDON, 2017). In the recent years, over
USS$ 2 billion have been invested, annually.

As previously highlighted, many times, such companies end up signing sales
agreements with the US government or some agencies prefer to use subsidies to
stimulate projects that reach Phase III. Therefore, a cycle is closed in which com-
panies that have reached a relative success have got the chance to sell technologies
for the public sector, especially in the military. Many of the government institutions
that command the SBIR process connect projects to their internal needs (CON-
NELL, 2014; ELDER et al., 2013). Often, such technologies are at the frontier of
knowledge and constitute development needs relevant to the public institutions. .
SBIR may, in a way, be considered a public procurement policy in the pre-compet-
itive phase of the innovative process (ELDER et al., 2013). This is due the fact that
the program is implemented ultimately on initial stages of the innovation process,
when there is greater risk. In the case of defense, it is ordinary to use purchase
contracts (CONNELL, 2014). The DOD is the one that better applies this pro-
gram’s resources, in few cases reaching close to 55% of total, followed by the
Department of Health and Human Services (HHS) and Department of Energy
(DOE) (GORDON, 2017).

Many agencies have been seeking ways to finance SBIR’s Phase III of the pro-
cess, given the potential that the program has presented and the difficulty that
companies find when entering the market. The most radical experience commenced
with the Central Intelligence Agency (CIA), in 1999, when it was given green light
to fund its own venture capital firm called In-Q-Tel. The US Army created its own
organization, called OnPoint, in 2003, and Nasa created, in 2006, the Red Planet
Capital, amongst others (BLOCK, 2008). Above and beyond, many venture capital
investors bet on companies that make to Phase III. These investors will not invest
on these companies until the whole selection and funding processes have already
been performed by the government (CONNELL, 2014).

One of the advantages that the SBIR model has presented to agencies with
available resources to apply, is that the program allows to recognize a series of on-
development technologies and apply to their internal needs. Researchers and em-
ployees of these institutions cannot assay the entire process of knowledge. Also, the
model encourages the development of technologies that the internal team does not
master or does not have available time to develop, which provides a great capillar-

8 «In US, government programs such as the Small Business Innovation Research (SBIR) and the Advanced
Technology Program (ATP) within the US department of Commerce have provided 20-25 percent of
total funding for early stage technology firms” (MAZZUCATO, 2013, p. 1264).
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ity of new knowledge (BLOCK, 2008). These technologies may, posteriorly, be used
civilly and generate more strength for the country’s industry.’

In short, SBIR has been responsible for fostering the interaction of a series of
differentiated tools: public procurement, technological orders, and grant. Thus, it
is a model capable of fostering and inducing generation and diffusion of knew
knowledge.

GERMANY: THE INDUSTRY-FRIENDLY MODEL

The German productive sector, within its different sectors, presents an out-
standing feature in its innovation process that differs from the American model
previously presented: US’s model is based on innovations considered more “radical”
or more disruptive to the ongoing technological paradigm, largely generating new
companies, and strengthening the larger ones. The German model, in its turn, is
based on innovations considered “incremental”, of high technological quality and
on specific industrial niches (Wessner, 2013). This does not mean that the countries
companies use less technological content, or that do not work on the cutting edge
of knowledge, yet the corporations in the region seek competitiveness in the sectors
where they operate, and within current paradigms. Therefore, Germany is charac-
terized by innovating on well-established industries in ways of keeping its world-
wide leading position in sectors such as automotive, chemical, mechanical, elec-
tronic, materials, and, more recently, renewable energies. Often these companies,
which are in their majority are typically family-owned, work in niches with great
international competitiveness, using long-term strategies, and they are, in many
cases, small and medium-sized enterprises — the so-called Mittelstand'® (Parilla et
al., 2015). These companies may be characterized as Made in Germany (Meyer-
StameR, 2000). Thus, the German model focuses on companies’ demands for tech-
nological development and these are peculiar for being exporters with interna-
tional leadership in their segments.

In the German innovation system, STT origin, primarily, from the federal gov-
ernment, but in few cases the 16 states participate (lander), as it will be understood
in the Fraunhofer model. The institutions responsible for policy development and
implementation of innovation programs rely on some key players, such as the
Ministry of Education and Research (BMBF) and the Ministry of Economy and

9 “Companies like Apple, Compagq, Intel and many others received early stage financing government
funding programmers like SBIR” (Mazzucato, 2013, p. 338).

10 This group of companies — Mittelstand — represents, according to BMWi’s data (BMWi, 2013) around
99% of the total of companies in the country, and they contribute with 56% of the German economic
production and they employ more than 15 million workers. From 2000 to 2010, exports raised to almost
30% and represent almost 20% of all German exports. From 2008 to 2010, it was ascertained that 54%
of this companies put some innovative product or process in the market (BMWi, 2013). These data
evidence the relevance of this set of companies to the German economy.
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Energy (BMWi). Under the scope of the federal innovation policy subsystem, there
are two main modalities of support for research and development, according to
Edler and Kuhlmann (2008): firstly, direct support of financing to innovation proj-
ects of companies using non-reimbursable resources for the interaction between
companies and academia/research labs and grant, which fundamentally occurs from
individual applications in specific foment programs, e.g., the Industrial Research
Association (AiF) case. Secondly, the financial resources modality called basic fund-
ing for institutions, e.g., the Fraunhofer case (Gordon, 2017). This last modality
means a budget so that the institution has minimum resources to create internal
capacity of C, T & I, according to its performance in the value chain. Great amount
is intended for “industry-friendly”, according to Edler and Kuhlmann (2008).

To better understand the role of the Sate in the German NIS, the AiF case, an
institution which operates financing for innovation projects, will be assayed. Next,
the Fraunhofer case, which operates in the basic funding model.

Industrial Research Association (AiF)

Considering the institutions that strengthen the innovative capacity of the
German industry, AiF stands out, a non-profit association which operates the coun-
try’s innovation policies, allocating the non-reimbursable resources of federal gov-
ernment into R&D projects.

The institution gathers over 100 industry associations representing more than 50
thousand small and medium-sized enterprises (SME) and over 1,200 affiliated research
institutes (AiF, 2015) and administers public funding programs whose mission is to
foment competitiveness of the German SME, amongst which are the Mittlestand. Ad-
dressed to this issue is a model that seeks to strengthen the interaction between the
private and the public sectors in ways to foster industry development.

According to the institution’s data, in 2013 and 2014, the State contributed to
the AiF, on average, € 500 million a year of non-reimbursable resources to strength-
en innovative capacity of companies (AiF, 2015).

AiF’s cornerstones are the following:

e Collective research to benefit all sectors of industry;

e Government R&D programs to raise companies’ individual innovation ca-
pacity: ZIM (Zentrales Innovations Programm Mittelstand), focused on
R&D cooperation among SME and between SME and research institutes;

¢ International activities to strengthen SME’s capacity to succeed in increas-
ingly internationalizing markets.

The collective research projects between companies and research institutions
seek to stimulate the sharing of R&D activities amongst companies. This model
occurs in the pre-competitive phase of the innovative process (AiF, 2015). Thus,
with non-reimbursable resources, interaction between companies and ST is encour-
aged to generate complementarity in the process of generation and diffusion of new
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knowledge. Resources are headed to solve industry problems and contribute to
enhancement of businesses competitiveness.

In 2013, for instance, 1,500 projects worth almost € 140 million (the pro-
gram’s resources come from BMWi) were funded in this model, wrapping over 15
thousand companies and 690 research institutions (AiF, 2015). Note that there is
a wide range of companies profited by the projects.

Another AiF tool fostered by The Central Innovation Programme for SMEs — ZIM,
a BMWi’s program. This program seeks to rouse, using non-reimbursable resources,
SME’s R&D projects without, however, a sectorial focus. The goal is to strengthen lo-
cal companies’ competitive capacity. The program may have resources for cooperative
projects among companies and between companies and STI. In 2013, over 3,000 R&D
projects and over € 350 million were applied by the government to stimulate innova-
tive projects which strengthen the SME’s innovative capacity.

The program adopts the following support lines:

¢ Individual projects: financing of R&D projects of SME;

e Cooperation projects: financing R&D cooperation projects among SME, or
between SME and STI;

e Cooperation networks: financing the management of innovative companies’
networks and R&D projects generated by them (minimum requirement: six
German SME partners).

Table 2: Maximum Foment Rates (grant and non-reimbursable resources for STI
and enterprise interaction) for Individual Projects, and Cooperation Projects

Company Individual Cooperative | Cooperative projects with
size projects projects international partners
Small East German 15% 50% 55%
Companies
Small West German 20% 45% 55%
Companies
Mid-size Companies 35% 40% 50%
Other l\/I|d'-S|ze 25% 30% 40%
Companies
Research institutions May claim up to 100% of the costs

Source: ZIM, 2015.
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The limits of the amounts per project are:

¢ For the companies, the eligible costs per project (or sub-project, in the case
of cooperation projects) are limited to € 380,000;

e For research institutes, the eligible costs per sub-project are limited to

€ 190,000.

The model has great potential for leveraging investments in innovation, since
it finances the costs of projects with non-reimbursable resources (reducing risk for
companies), which can be interesting for companies, for they may finance up to
55% of total amount of the projects in a few cases. Resources in this framework
push the State to contribute with part of the investment, but the company must
leverage the remainder of the project’s amount.

There is a priority, perhaps not mission oriented, of technologies and sectors,
though targeted at a group of companies (SME) and to stimulate interaction among
agents. The focus is on the demands of companies and a group of companies that
have as one of their characteristics to be exporters. The institution has had more
importance to the niche of enterprises it fosters, since it strengthens the generation
of knowledge networks among different agents.

The Fraunhofer Society model

The German system was structured to create a sophisticated and complex
framework of institutions that may assist in the scientific, technological and in-
novative development of the country. Nonetheless, there is a split of function in the
innovation value chain among some of the main players in the German innovation
system. These are institutions that have as one of their premises the use of financial
resources in the modality of basic funding, though they are not limited to it in some
cases.

Table 3: Key Research Institutions in Germany

Institution Focus
Max Planck Society Basic Research
Helmholtz Association Basic Research (“Big Science”)
Fraunhofer Society Applied Research
Leibnitz Association Miscellaneous

Source: Wessner, 2013, p. 237.

In this division of the country’s value chain, the institution with the role to
stimulate the interaction between innovation centers and companies is the
Fraunhofer Society, whose intermediary role is to link research with industries’
needs in ways to strengthen German’s industry competitiveness.

Fraunhofer seeks to meet the demands of the private companies and public
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sector, aiming to enhance local and industrial competitiveness in the country. One
of its roles is to support oriented applied research considering the results that can
generate innovation and new solutions for the companies, benefiting either the
private or the public sector which have hired it (Wessner, 2013; Mason; Wagner,
2006).

Fraunhofer is internationally renowned as one of the main institutions that
develop projects with industry (Wessner, 2013; Mason; Wagner, 2006). The insti-
tutes have been built in ways to support the private sector through new knowledge
and technology transfer (Mason; WagnER, 2006). Up to date there are 72 centers
spread across Germany. Also, there is a regional component to de-centralize the
operation and articulation with regional development of the productive structure.
Each one of these centers has high complexity infrastructure in modern buildings
and highly trained personnel. These institutes specialize in some technology or sec-
tor and keep great proximity to the regional industry.

An interesting fact is that institutes may allocate players capable of working
together starting from the qualification of highly qualified personnel up to the
activity of innovation for companies. Besides the proximity to universities, the
regional component allows many companies to access the institution’s compe-
tences. This suggests a systemic view of the innovative process not limited to a
disperse set of actions, but to an institutionality capable of organizing actions
aimed at industrial development, coordinated with the country’s policy, and with-
in the logic of a highly competitive industry with the training of highly qualified
personnel (Wessner, 2013).

Because the model stated is lined up largely with the solution of problems
driven by the industry’s needs, it is said that the institution works, largely, in Ger-
man’s traditional industry sectors, for instance, automotive, chemical and mechan-
ical (Wessner, 2013). Thus, generates a capacity to absorb knowledge as of interac-
tion between the Fraunhofer and the companies. SMEs, which often face difficulties
to sustain their own R&D laboratories and even retain qualified personnel, may
access the different laboratories of the institution to contribute to their innovation
strategies. The projects developed are, mostly, of short term and have an incremen-
tal feature, though keep companies in constant competitivity capacity. This relates
to government priorities, which seek to foster institutions with actions focused on
the applicability of what is being developed (Wessner, 2013). The State’s support
model, from basic funding for Fraunhofer, is presented in Figure 4.

In general, as shown in Figure 4, the model works as the follows: from the
total budget offered, each Fraunhofer Institute get a fixed amount of € 600,000
(basic 1) plus 12% of the total amount that relies on the size of the institute sup-
ported (basic 2). Units that collect between 25% and 55% of its resources from
companies get a complementary 40% of the amount raised with companies in their
budget (basic 3). The logic of the institution is based on the following premise:
institutions that are below 25% do not suitably meet the companies in their de-
mands for projects of innovation. On the other hand, those operating above 55%
are, probably, developing projects with companies of lower technological content
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Figure 4: Percentage of Source of Funds per Institution, in 2011

Allocation criteria for
institutional funding Basic funding for a
Fraunhofer Institute 10 %

b«°°\° basic 3 = 10 % respectively
Basic 1: Fixed amount 40 % of industry revenues

Basic 2: Size of the operating budget 0%

basic 3: Share of industry revenues basic 2 = 12% of budget

basic 1 = fixed amount € 0,6 million
T T T

.25. .5.5.

%

Rho Wi
Rho Wi = industry revenue / operating budget

Source: Fraunhofer 2016.

and, possibly, doing lots of routine technological service. In addition, the institu-
tions above this range do not allow their technical staff to focus on generating
knowledge that may, in the future, contribute to partnerships with companies.

The main funding sources are the following three:

e Federal and state government resources provide institutes with means to
develop research which may, in the future, constitute the basis of knowledge
transfer oriented to the business sector — basic funding;

e Resources from research project commissioned by public partners to support
long-term development of state-of-the-art technological innovation which
will address industrial needs;

® Resources from research contracts with the industry allow direct access to
Fraunhofer’s range of competences.

There is a mix of resources from federal and state government, European
Union, and there is another source of resources from the industry. The institution
works largely with demands originated from the productive sector and govern-
ment’s long-term demands. The institution’s allocated resources from public sourc-
es establish relevant support and contribute to reduce costs of companies’ projects,
since they subsidize great amount of the institution’s needs. Table 4 presents the
Fraunhofer’s revenue and Research Contracts Funding:

Table 4: Fraunhofer revenue and Fraunhofer's Research Contracts Funding (current euro million)
Years 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Fraunhofer Revenue | 1,253 | 1,186 | 1,320 | 1,401 | 1,617 | 1,657 | 1,849 | 1,926 | 2,010 | 2,060

Research Contracts

: 1,068 |1 1,032 1,164 | 1,291 [ 1,340 [ 1,402 | 1,515 | 1,614 | 1,661 | 1,716
Funding

Source: Self elaboration from Fraunhofer’s yearbook data.
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Note that Fraunhofer’s resources reached up to € 2 billion in 2014, with re-
search and development projects essentially. According to Figure 5, investments on
research remained above 80% of the institution’s revenue, and it can be added to
this figure expenses with research for the sector of defense,'! which, in the year
2014, reached 5.7%. It is also noted that expenses with infrastructure are not pri-
ority and are well below the others. Focus has been on research with companies or
with the public sector.

Figure 5: Revenue Allocation Percentage

ﬁﬁ?ﬁﬁ%ﬂiﬁ ]

34 B i 5.9 5.7 5.7

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

i Research Contracts Defense Research [ Infrastructure Spending

Source: Self elaboration from Fraunhofer’s data.

Figure 6 shows the source of the institution’s financial research income. Note
that there is a great percentage of resources originated from the public sector.

Figure 6 shows that the industry’s percentage in projects dropped from 40%,
in 2005, to 36%, in 2014 (companies often utilize resources from subsidies or
other means of financial support of the State, as of the case of AiF — Wessner, 2013).
It is also noted that the public sector participates with over 60% of the resources
destined for the research projects in the institution (base funding plus revenue with
public sector’s projects). In this context, it is an institution that develops R&D
activities to strengthen the business sector in a model of public-private interaction,
in which the government injects great amount of resources, capable of contributing

' The importance of the State to the beginning of Fraunhofer organization can be distinguished by
projects with the defense sector at the beginning of the constitution of the institution: “For many years
afterward, ‘military funding accounted for more than half of the Fraunhofer-Gesellschaft’s total research
budget’” (Wessner, 2013, p. 278). However, in the 1970s this situation changes: “In 1973, Fraunhofer
received the status of a federal research organization and began receiving funding from the BMFT, now
the BMBE. Beginning in the early 1970s the Fraunhfer made a phased shift in emphasis away from
military R&D toward civilian applications” (Wessner, 2013, p. 279).
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Figure 6: Percentage of Financing for Research Contracts (%)
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Source: Self elaboration from Fraunhofer’s data.

to the innovative capacity of the companies in the country. It should be noted that,
as of 2009 on, the year of the international financial crisis, the percentage of re-
search of the public sector reached 38 %, reversing the scenario in which the indus-
try was the largest applicant for projects. This framework was extended until 2014;
nonetheless, there was a reversal of the private sector, which resumed growth in the
institution’s revenue. Therefore, to a large extent, when considering the Fraunhofer’s
model, the role of public resources and the role of the State are crucial for the
implementation of the institution’s model (Wessner, 2013; Connell, 2014).

Basic funding from governmental resources lowers revenue requirements from
other sources and allows for more solid revenue to maintain personnel, infrastructure,
and other expenses. This is a way to keep prices lower for the projects of the business
sector. On the other hand, it is not enough to pay for all the institution’s costs, which
needs to seek projects with companies and the public sector. Thus, the interaction
between public and private is encouraged to maintain an institution with high techni-
cal competence to comply with the demands of the business sector, but at the same
time makes clear that its role is to work to meet the needs of the productive sector.
The German model encourages interactions among research institutions, such as
Fraunhofer and industry, as a key-variable for the innovation process.

CONCLUSION

One of the main results presented on the comparative analysis of Germany and
the USA is that, although specific to each national context (in terms of assorted
institutional, productive, scientific and technological characteristics), public innova-
tion policies are undoubtfully active, explicit and strategically oriented. The char-
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acteristics of the role of the State are matched for both USA and Germany. First, an
active State capable to induce the innovative process in NIS. Second, focus on
fostering companies as the locus of innovation activity. Third, use of risk reduction
tools and dubiety as a priority. Fourth, use of a mix of instruments on the supply-
side (e.g., non-reimbursable resources for STI and enterprise interaction and grant)
and on the demand side (e.g., public procurement and private sector demands).
Fifth, actions that seek to strengthen the cooperation process amid the different
agents of the economy, be it amid public demands and the private sector, amid
companies, amid STI and companies.

Therefore, despite local specificities, it is highlighted that to create innovation
policy to generate and strengthen a productive sector with a greater capacity for
generation and broadcast of new knowledge, it is imperative that the State is active
and non-passive. The use of instruments for risk and uncertainty reduction is a
primordial feature. Also, it is crucial that the public sector pursues to list the de-
mands of different existing technologies (public and private) to guide the use of the
different policy tools. Thus, the State can stimulate generation and diffusion of new
knowledge.
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