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SUMMARY

Consumers expect food to be safe, and whether this
expectation is fulfilled influences the success of a business
and/or industry sector. However, economic and social
factors do not support willingness to adopt food safety
practices. Therefore, even though food safety management
needs to be improved and research is funded, research alone
is insufficient to ensure change in food safety activities
(innovation). Innovation is a complex process, and reasons
in addition to economics may prevent innovation from
occurring. The concept of innovation systems can be used
to analyze innovation processes and identify the elements
that need to be managed. A number of factors, other than
the quality of the research, have been shown to be essential
to ensuring that research projects lead to innovation and
improved food safety results. Furthermore, an innovation
system intermediary is required to ensure that the innovation
system is operating effectively and that research outputs are
implemented so as to improve food safety.

OVERVIEW

Innovation, defined most simply, is the implementation
of something new, or a significant improvement, in business
practices, workplace organization, or external relations (1).
Innovation is of great interest to both governments, seeking
to develop national economies, and business, seeking higher
return on investment (46). Innovation should also be of
great interest to food safety research agencies, researchers,
regulators, and others wishing to see improvement in food
safety performance and public health. Food safety research
must leave the laboratory and be applied in the food supply
chain and associated institutions (for example, public health
agencies) before it can be considered innovation. Many
researchers find sufficient reward in the process of discovery,
but greater recognition and public benefit arise from the
application of those discoveries by producers, suppliers,
industry, consumers, and public health officials. For funding
agencies, the headline of an opinion piece in The Times holds
too true: ‘Don’t expect public science to lay golden eggs’
(38), as funds are gambled on research in the hope that an
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investment will lead to a new approach to the control of
foodborne illness and to improvements in public health.

This article explains a systems approach to understand-
ing innovation, which has been shown to be applicable to
food safety research conducted in the Australian red meat
industry. The article proceeds by describing the economic
and social context of food safety and innovation, systemic
approaches to understanding innovation, studies conduct-
ed on food safety innovation in the Australian red meat
industry and, lastly, the implications for food safety research
policy and innovation practice.

THE SOCIAL CONTEXT OF FOOD SAFETY
INNOVATION

Consumers’ desire for safe food, and the failure of markets
to respond appropriately, has resulted in food safety being
subject to government intervention. Because of weak market
signals, strong institutional arrangements, expressed as laws,
regulations, and standards, are necessary. Market signals are
said to be weak because attributes such as food safety are
often not valued in markets since it is difficult for consumers
to measure and because poor quality can be difficult to judge,
even after consumption (7). It is not easy for the supplier to
provide information to consumers that will allow them to
evaluate the food safety of the product because of the inher-
ent uncertainty and complexity of determining food safety at-
tributes such as the presence of pathogens and of anticipating
the conditions of storage and transport that may exist in the
supply chain. Market signals are thus generally considered
too weak to induce action to improve food safety (37), and
gaining a poor reputation for food safety may be necessary
before a business takes action to improve its performance.
Scientists and technologists often complain that this lack of
signalling results in industry being unwilling to invest in pro-
cesses and new plant because these will not provide a rapid
return on investment (14). Significant actions to improve
food safety have often occurred only as the result of govern-
ment intervention or strengthening of private quality assur-
ance standards in the face of significant foodborne illness and
demonstrably inadequate voluntary food safety management



systems. Governments can intervene in a number of ways,
including through regulation, that cause those in the food
supply chain to make changes to their business practices in
an attempt to improve food safety outcomes. Changes made
to regulation, or the way business is conducted, may result in
innovation in food safety (rather than increased attention to
already established practice).

Innovation in food safety is always required in the event
of newly recognized hazards or newly recognized foods as
sources of illness. Food safety is a relative, rather than absolute,
concept; there is always a chance that a serving of food will
cause an adverse reaction, or illness. The relative nature of food
safety risk is reflected in regular reports of the incidence of
foodborne disease from well-known pathogens as well as from
emerging hazards (41, 42). Disease is attributed to foods that
have along historic record of association with illness, as well as
to unexpected foods, as demonstrated by occasional outbreaks
caused by foods that would usually be considered safe (15).

Consumers and their representatives, such as customers
or businesses purchasing food, may also demand food safety
(47, 48). Governments respond to such demands to protect
citizens by encouraging industry development and by making
policies that they expect to gain or retain public confidence
in the food supply. Laws and regulations define acceptable
practices and systems in the hope that implementation will
meet consumer expectations. For over one hundred years,
governments have been sufficiently concerned about the
quality and safety of food supplied to citizens to enact broad
legislation that has placed responsibilities on food businesses
and has set requirements on their activities (47).

Improvements to food safety through innovation is a
knowledge-based activity. Knowledge about products,
processes, safe sources of supply, and systems of production
need to be possessed, implemented effectively by the
business, and capable of being demonstrated to customers
and/or regulatory authorities. Knowledge, understanding,
and practice are essential ingredients of a safe food supply.
Practice is heavily dependent on understanding the hazards
and the food supply chain, which in turn is dependent
upon scientific knowledge, from the creation of knowledge
through to its adoption. Many scientists are employed in
the area of food safety, funded by both government and
industry. Most research is in the public domain because the
research is not easily valued (and therefore, not subject to
intellectual property protection) and because it potentially
benefits all stakeholders when actions are taken to improve
food safety.

Responsible participants in the industry invest heavily
in knowledgeable staff, product development, packaging
design, storage and distribution infrastructure, quality
control systems, certification, and licenses before they
commence a business operation. Staying in business
requires attention to product safety and, among other
things, maintaining a good reputation and having a
favorable status with regulators.

Joseph Schumpeter defined five types of innovation over
100 years ago (45), and these are still being used for analysis
by the OECD (1). While food safety professionals think
about their work as leading to changes in product formulation,
processes, or procedures, it is useful to consider how the
changes are perceived by businesses and consumers, because
this leads to an understanding of how change needs to be
implemented. The types can all be applied to food safety:

o New products and product qualities; the product may

be new because the product has been reformulated (33).
For example, a preservative maybe added to the product,
either a completely new ingredient or one that has been
used previously only in other products or that has been
used only at a lower (ineffective) concentration.

o New production methods; a new process may be used to
produce an existing product (14). For example, pasteu-
rization may have been used but with a different combin-
ation of time and temperature, or newer technology
may be used, such as the application of high pressure or
electromagnetic fields.

« New sources of supply; the food producing businesses
may find a new, safer source of supply for a significant
ingredient (33). For example, supply chain relationships
may change and private quality assurance standards may
be implemented (19).

« Exploitation of new markets; the business may choose
to sell their product only to certain customers for certain
uses to ensure that it is rendered safe for consumers (49).

« New ways to organize business; the business may be
organized in a different way, such as empowering staff
to consistently take actions that result in subtle process
changes that make food safer (53).

HOW CAN INNOVATION PROCESSES BE
UNDERSTOOD?

A number of models have been employed in an attempt to
explain the innovation process (2). A popular model in the
scientific community and in product development has been
the linear model (Fig. 1), with stages emphasizing the signif-
icance of basic research as the prerequisite for later applied
research and then development (3, 16). The linear model has
received much criticism, including the stinging rebuke that
it “is well suited to defend the interests of researchers and
scientists and the organizations in which they work” (13).
Models that are more sophisticated have been developed
that attempt to encompass the complexity of the innovation
process. In particular, systems approaches to innovation have
been developed to “describe, understand, explain — and per-
haps influence — processes of innovation” (11) over the past
28§ years. The systems approach has been defined in general
terms as including “all important economic, social, political,
organisation, institutional, and other factors that influence
the development, diffusion, and use of innovations” (11).
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FIGURE 1. The linear model of innovation (17) is often characterized as a funnel in which research and development
progresses sequentially through stages and a decreasing number of opportunities are pursued to the point of innovation.

Innovation system models supplement the process of
discovery and development found in the linear model with
elements that include the social and economic market drivers
for innovation (as illustrated in the previous section) and the
resources (financial, infrastructure and people) required for
innovation. Actors and institutions are significant elements
in innovation system models (12). Actors are people or
bodies that make decisions and take actions within the
innovation system; they may be government, independent
government bodies, research organizations, universities,
individual firms, entrepreneurs, researchers, consultants, or
civil society groups. Institutions influence the way that the
system operates by facilitating the activities of the system.
Institutions may be divided into hard institutions such as
laws, financial systems, intellectual property protection
systems, and soft institutions such as the prevailing attitudes
and the conventions of doing business within a country or
industry sector (degree of trust, orientation toward action,
risk aversion, long term orientation, etc.). By identifying
the elements of an innovation system, and how that system
works, the proponents of innovation systems approaches
hope to make the innovation process more certain and
therefore more valuable to society. There are, however, few if
any examples of an innovation system approach being used to
manage an innovation process; rather, they have been used as
retrospective analytical tools.
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Four major systems approaches to innovation have been
described: the national, regional, sectoral, and technological.
Governments and similar bodies have used national and
regional innovation system approaches for economic and
social development. Sectoral and technological innovation
system approaches have been used to understand and suggest
policy approaches for encouraging the development of
industry sectors and technologies, and thus are potentially
applicable to food safety innovation. Both sectoral and
technological innovation systems may cross the boundaries
defined by national and/or regional systems (34). Sectoral
innovation systems seek to understand how innovation occurs
within and between firms within a sector of the economy and
are acknowledged as a flexible, holistic, and interdisciplinary
approach to understanding innovation of products and
services within an environment influenced by multiple actors
and institutions (12). Technological innovation systems
consider the development of a technology itself, without being
unduly encumbered with the constraints of national, regional,
or sectoral system elements. They are considered to contain all
the components necessary to influence the innovation process
for a particular technology (4).

Thus, multiple factor models, or frameworks, have been
developed to explain innovation system performance within
sectoral (29), and technological innovation systems (4), and
these frameworks therefore have the potential to be used for



diagnosis, and rectification, of any failure or weakness that
may occur in the sectoral or technological innovation system.
The elements of these innovation system failure frameworks
(listed and defined in Table 1) can be assessed and have been
used in the study of the success or failure of technological
innovation in industry sectors (17, 25, 51). The system
elements may be thought of as prerequisite conditions and
essential processes that occur in innovative industry sectors,
and in successfully introduced technologies.

An example of how innovation system elements can
operate within food safety innovation is provided here,
based on the author’s experience and reflection. Around
2004, it became apparent to some senior managers in
the Australian beef export industry that the demands of
regulators and customers in the USA for assurances of
the safety of manufacturing beef was likely to increase.
Manufacturing beef (beef trim) is used as a component of
ground beef that is used in the production of hamburger
patties, and efforts were under way in the U.S. to reduce
the likelihood of contamination of the product with E. coli
0157:H7. Meat & Livestock Australia (MLA) was asked
to convene a committee, comprised of industry represen-
tatives, their industry association, the export regulator,
scientists, and industry consultants, to prepare a response
to future requirements from international customers and
regulators. The committee held a number of meetings over
a period of years, discussed and commissioned various
research projects, and developed response plans. When
the Food Safety and Inspection Service (FSIS) of the U.S.
Department of Agriculture (USDA) announced in October
2007 that they would commence testing of manufacturing
beef in commerce, the Australian industry was prepared to
respond with sampling and testing protocols, as well as a
considered industry position, and the export regulator was
prepared to negotiate with the USDA-FSIS. As a result,
trade was not impacted, U.S. customers were assured of the
safety of Australian product, and the USDA-FSIS chose to
test Australian product at a very low rate. The innovation
was judged by those with knowledge of the work to be a
market (supply chain) and a business model innovation. All
of the innovation system elements were judged to have been
strong (Table 1).

Innovation systems are not simply theories or analytical
constructs; they are comprised of real actors, shaped by
institutions, including government policy, that can be consid-
ered to produce critically important food safety innovation
outcomes that have consequences for organizational, sectoral,
and national economic competitiveness.

APPLICATION OF INNOVATION SYSTEMS TO
FOOD SAFETY INNOVATION

Sectoral and technological innovation systems failure
frameworks have been applied to food safety research
projects in the Australian red meat industry that were

expected to result in innovation in food safety management
(21-24); a description of the application of these frameworks
to the retrospective analysis of projects follows.

A case study design, with cases being defined as food
safety projects concerned with the safety of mostly exported
raw beef and sheep meat managed by MLA, was conducted
(21, 22, 24). MLA, an industry organization funded by the
Australian red meat industry and the Australian Government,
and works cooperatively with industry to define research
needs, contract research to universities and other providers,
and exploit the results for the benefit of the industry.
Innovation is the desired outcome, but is not always the
result. An on-line survey of project participants was used
to determine whether innovation occurred and to estimate
the strength of the elements that the two innovation system
theories identified. Fuzzy set Qualitative Comparative
Analysis (fsQCA) methods were applied (39, 43) which
utilized set theoretic methods to determine the relationship
between the condition sets (innovation system elements)
and the outcome (innovation).

Types of Food Safety Innovation

Food safety innovations were classified according to the
Schumpeter/OECD typology (1, 45). In this study, 27
cases of successful innovation were identified. Business
model innovation was most frequently evident (14 cases),
usually in combination with another type of innovation.
Two or more types of innovation were evident in 16 of the
cases of successful innovation (Fig. 2). The distribution of
predominant innovation types is a function of the projects
conducted by the research organization. However, the
occurrence of multiple types of innovation identified in
individual projects is significant. Understanding the type
of innovation that is implemented by businesses or supply
chain provides an insight into how food safety research will
affect the business and supply chains and therefore indicates
how change needs to be implemented. The combination
of different innovation types reflects the complexity of
innovation affecting safety of a product in a heavily regulated
environment; an innovation in industry practice likely
results in several changes to the operation of the business.
For example, the introduction of an innovative product to
existing customers may require changes to the production
process, or to business process as well as new regulations
or approval. The occurrence of multiple innovation types
in a single innovation has been noted and promoted in the
popular business literature (26).

Validation of innovation system theory

Innovation system frameworks have generally been applied
qualitatively and thus have not been subjected to rigorous
testing. In this case study of red meat food safety projects,
frameworks based on sectoral (29) and technological (4)
innovation systems have been subjected to testing (24).
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TABLE 1. Elements identified in sectoral and technological innovation systems (4, 5, 18,
28, 29). Definitions are supplemented with an example of the implementation

of testing innovations for E. coli 0157:H7 in beef trim (context of the example
is provided in the text)

Innovation System Definition/Indication of Examole
system element an effective system element P
All of the participants in the committee
. . . had an interest in the outcomes and were
Groups involved in the project have the . . . .
- : experienced in their respective areas.
Sectoral Actors competence to participate and capacity .
(resources) to do so Researchers and consultants had paid
' contracts and industry members had their
expenses reimbursed.
. . . The level of knowledge and experience of
Items such as information and communi- o .
. . research scientists, and the level of expertise
cation technology, power, scientific and ap- . . .
Infrastructure . . s of testing laboratories resulted in test methods
plied knowledge and skills, facilities, patents, . . . .
. . . being applied and compared in Australian
training, and education are sufficient. .
laboratories.
A policy of funding research in the industry
ensured that funds, systems and ways of
Availability of laws, finance, systems, working together already existed. A cooperative
Institutions culture, rules of the game’ facilitate the environment existed between industry and the
innovation process. export regulator with the joint aim of ensuring
that customer (country) requirements were
satisfied efficiently and effectively.
Good connections between actors — enough | The committee enabled views to be
. to bring the skills and views required, butnot | exchanged, and additional views were
Interaction . . .
so close that no new approaches or ideas can obtained when needed. The committee made
be considered. decisions about preferred methods.
The potential users can see the value in what The U.S. market was clearly a very important
Market is being proposed and can understand how market. Maintaining the confidence of the
implementing change will benefit them. market was an industry imperative.
Specific sampling and testing methods
R&D and knowledge development; were evaluated and a watch was kept on
. Knowledge ‘learning by searching’ and ‘learning by international developments. Only minor
Technological . . e I
development | doing’; new knowledge of production, modifications to the agreed position were
design, and markets. required to meet, and exceed, the USDA-
FSIS expectation.
. . . E ter and testing laborat ded
Exchange of information, especially between Very exporter and testing laboratory neede
. ) to be able to implement the required method.
Knowledge R&D providers, government, competitors, A series of newsletters. meetines and a
diffusion and market that may be mediated through ’ §

networks, supply chains, and standards.

telephone consultation service, provided
everyone with the knowledge of what to do.
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TABLE 1. Elements identified in sectoral and technological innovation systems (4, 5, 18,
28, 29). Definitions are supplemented with an example of the implementation

of testing innovations for E. coli 0157:H7 in beef trim (context of the example
is provided in the text) (cont.)

Innovation System Definition/Indication of
. Example
system element an effective system element
Choices are made from various technological . . . .
. . : . The joint committee considered options,
options for further investment, 1nvolv1ng
. . 2. and prepared to respond to USDA-FSIS
Guidance ofthe | industry, government, and markets. Guiding . . . .
. . requirement. Discussions were held with
search actors to select options for investment . :
. . . customers in the USA to ensure that their
through articulating visions, expectations, . .
. . . . views were considered.
regulations, policy, or taking action.
Turning the potential of new knowledge, Sampling and testing was arranged at (anony-
networks, and markets into concrete actions | mous) export establishments and the results
Entrepreneurial | [0 8€nerate, and take advantage of, new analysed and shared with the industry. An
acfivities business opportunities. Investigation of new | industry endorsed plan was negotiated by
technologies and applications in an attempt | the Australian Government with USDA-FSIS
to overcome the uncertainties that exist; within a few weeks, and was implemented by
social learning. the industry within a few additional weeks.
Regulation and formation of markets that
will allow new, or developing, technologies
to continue to be created and develop spaces The action taken by USDA-FSIS in October
Market through policies, standards or regulations 2007 ‘created’ the market for the research and
. that nurture demand for innovations; preparation work. The Australian industry
formation 1. .
development of a market through capability wanted to provide the most acceptable
to, and actual articulation of demand, price/ product by testing prior to shipment.
performance requirements, or required
reduction of uncertainties.
Becoming part of an accepted paradigm or The industry members of the committee
Acceptance)/ overthrowing it; development of advocacy worked with their industry organization
P groups for processes of change; social to provide information to their exporter
counteract .
resistance to acceptance by relevant actors. Entry of members. A number of newsletters provid-
chance new firms that resolve uncertainties about ed practical advice in response to compli-
8 technologies, and markets, and thus make the | ance questions. Meetings were held with
technology legitimate. customer groups.
Committee activities, pilot testing,
. ublications, industry meetings, and
Supply of resources, both financial and puba . Sy &
. . . . meetings with major customers were funded
human capital, for innovation. The ability of . . .
Resources ) through industry levies and sometimes
e the system to provide competence/human )
mobilization through government funding. These were

capital, financial capital and complementary
products, service and network infrastructure.

part of ongoing activities in food safety and
market access. Test suppliers were involved
in evaluations.
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FIGURE 2. Food safety innovation can be of several types, and many innovations consist of more than one type of innovation. The

distribution of innovation outcome types noted in 27 successful food safety projects in the Australian red meat industry according to the
Schumpter/OECD typology (new sources of supply and exploitation of new markets have been combined as market innovation).

Survey respondents retrospectively indicated that all
innovation systems elements were present in cases where
they also judged innovation to have occurred. Analysis of
the data indicated that weakness in one element of either
innovation system failure framework was sufficient to result
in a consensus that innovation did not occur. Within the
limitations of the available dataset (the 41 cases available
for analysis), the innovation system failure frameworks were
supported; all elements defined by each innovation system
failure framework needed to be sufficiently strong in order to
ensure certainty of innovation ( Fig. 3 ).

The implications of this finding is that proponents of any
innovation (change in a system), cannot work with a narrow
understanding of the required actions for innovation but
also must pay attention to all the other elements of the
innovation system. Some of these elements are well defined
in law or practice. For example, the need for regulatory
approval of a new ingredient in a food, or the validation of
a diagnostic test to a particular standard, are well-defined
and perhaps obvious, but other elements, such as the
competence of actors, existence of sufficient infrastructure,
or the acceptance of the innovative idea may not be so
obvious. The relevance of the other innovation system
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elements may not be obvious to the proponent or manager
of the innovation project, but the results of this research
suggest that they must not be overlooked.

Failures in the food safety innovation system

Failure to succeed in an innovation project is often
thought of as a chance event (bad luck). For example,
it is well known that only a small percentage of new
food products will survive in the marketplace, and
tactical approaches are taken to ensuring that the rate of
successful launches is improved (44). An alternative, in
the innovation system paradigm, is to ask whether there
are weaknesses in the system that predispose the system to
failure. Food safety innovation in the Australian red meat
industry, conducted by MLA, operates as a system, with
projects failing to lead to innovation often having the same
innovation system weaknesses (22). For example, market
value was frequently not established, or the development
of knowledge was considered insufficient by those relying
on the outputs of the system. These recurring weaknesses
suggest that, rather than the projects failing by chance,
at least some failure is predictable; prediction of failure
may be based on the recognition of system weaknesses.



FIGURE 3. A system approach to innovation attempts to understand the complexity of the
environment and factors that mediate the process that results in research resulting in innovation.

If the system is found to be weak, then it follows that
improvements to that aspect of the system through policy
and practice interventions are desirable.

‘Systemic instruments’ (50, 52), policies, practices and
tools can be applied to overcome system weaknesses and
improve innovation performance. This retrospective study
suggests that if changes were made to the operation of the
system, greater innovation would occur. The use of innova-
tion system failure frameworks to diagnose system weakness-
es at the project level during the conduct of the project and to
guide the use of interventions to correct system weaknesses
are yet to be fully developed in practice but seem worthwhile
as attempts to improve innovation outcomes.

INNOVATION SYSTEM INTERMEDIARIES IN
FOOD SAFETY

The task of analyzing a project through use of an innovation
system framework and by modifying the weaknesses of the
system to ensure greater innovation performance must fall to
one (or more) actors in the system. The actor in the system
taking this role is likely to be, by either design or default, the
innovation system intermediary.

Innovation system intermediary actors have been identified
as individuals, organizations, or institutions such as technology
brokers, university extension services, government technology
transfer programs, and research organizations. Frequently,
researchers function within technology platforms, or regional
or sector-based ecosystems, and these probably have a “lead
organization” that sets the rules, coordinates the networked
ecosystem (9, 40), and is responsible for creation of value. For
example, Apple or Microsoft are firms that lead a sector based
around their unique technology platforms (35, 36).

The role of intermediaries was identified in the early
innovation systems literature (6), and the critical nature
of their role has been identified by a number of scholars
(10, 20, 27, 30-32). Innovation system intermediaries link
sources of technology with those who can develop, com-
mercialize, or apply it, derive value from its commercial-
ization or application, and compensate for any weaknesses
in the system. Innovation system intermediaries have six
basic functions (27): (1) the understanding, articula-
tion and stimulation of demand for the innovation; (2)
network brokering; (3) serving as knowledge brokers; (4)
managing the innovation process within and between the
system actors; (S) capacity building, and (6) creating the
institutional framework that facilitates commercialization
of the innovation.

In this case study, MLA has the intermediary role in the
Australian red meat food safety innovation system. When
its role in ensuring innovation system performance by
linking the innovation system actors with each other was
investigated (21), MLA was seen to be highly involved and
effective in a high proportion of projects and significantly
more involved and effective in projects with an innovation
outcome. The intermediary's role was necessary to ensure
that several innovation system elements were strong.
Researchers were also seen as involved and effective by
almost every survey respondent, reflecting the highly
knowledge-intensive nature of food safety (8).

Actors are effective in the innovation system because they
contribute to the strength of innovation system elements,
either through their own effort in effectively applying
resources to the innovation system or through acting as
a conduit for the contributions of others, thus ensuring
innovation system performance.
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This study suggests that intermediaries and the networks
they build are critically important to innovation system
performance (Fig. 3). Managers need to understand and
function as intermediaries within the innovation system to
facilitate innovation outcomes.

APPLYING INNOVATION SYSTEMS TO FOOD
SAFETY

Innovation systems approaches have had a significant
impact on the development of innovation policy (particularly
national and regional innovation policy), but little attention
has been given to how innovation system approaches can
be applied at the level of projects. Innovation policy needs
to be focused not only on systems-level outcomes, but also
on the project-level outcomes that are critically important
to system-level success. Policy needs explicitly to take into
account the important role of researchers and intermediaries
in innovation success.

The case study presented here suggests that effective use
of funds occurs when they are applied to develop all of the
elements of the innovation system and when an intermediary
ensures that the system is operating effectively. Arguably,
funds need to be applied flexibly, so that, when innovation
system elements are found to be weak, funds can be applied
to strengthen the weak elements of the innovation system.

Many of the elements of the sectoral innovation system are
amenable to policy intervention. The competence of actors,
effectiveness of hard institutions, and adequacy of infrastructure
may all be addressed by policy. It is likely that other elements,
such as the presence of sufficient actors (21), cannot be directly
addressed by policy. However, if sufficient actors cannot be
induced to be involved in an innovation project, then it may
indicate that other elements, such as markets, are not sufficiently
strong to attract actors to the project (23).

The elements of the technological innovation system
may be addressed within the system, that is, by project
management. Funds must, however, be applied beyond the
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