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Abstract The main contribution of this paper is a theory-based conceptual frame-
work of innovation spaces, and how firms must navigate through them to inno-
vate. The concept of innovation systems - at the regional, sectoral and national
levels - have been highly influential. Previous literature developing the concept of
innovation systems has stressed the importance of institutions, networks and
knowledge bases at the regional, sectoral and national levels. This paper primarily
draws upon an evolutionary and Schumpeterian economics perspective, in the
following three senses. The conceptualization of 'innnovation spaces' focuses upon
how and why firm search for innovations is influenced the opportunities within
certain geographical contexts. This means that the firm create opportunities and
can span different context, but they are influence by the context in term of the
access, flow and co-evolution of ideas, resources, technology, people and knowl-
edge, which help stimulate business innovation in terms of products, process and
services. The paper concludes with an agenda for future research and especially
the need to focus on globalization as a process of intensifying linkages across the
globe.
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1 Introduction

An area of important contribution – but also a key conceptual problem - for evolution-
ary approaches to social science is how and why to link micro-level data with macro-
level theorizing. 1 van den Bergh and Gowdy (2003) outline the promises and problems
of developing the micro-foundations of macroeconomics, from an evolutionary per-
spective. They address a range of approaches, from multi-agent models including
complexity and hierarchy to group selection as well as the need to recognize hetero-
geneity of firms in analyzing macro processes. More specifically in this line of
reasoning, Dosi et al. (2008:601) stress that four basic notions are: 1) innovation is a
key driver of economic growth; 2) the heterogeneity of firms; 3) markets are selection
devices that affect decentralized decisions like entry and exit; and 4) the above three
Schumpeterian micro-foundations are complementary with a Kuznetsian perspective on
industrial dynamics. Within management literature inspired by evolutionary economics
and organizational learning, a key concept has been ‘firm search’, often related to the
creation of economic opportunities (Laursen 2012). This paper focuses upon how to
help explain how and why firms differential abilities to ‘navigate’ through three
dimensions of innovation spaces influence their ability to recognize opportunities,
and therefore, in longer run, be able to compete and generate aggregate economic
growth. This paper is an initial step in developing this understanding. This paper
therefore uses elements of existing theoretical and empirical understanding in a new
combination, in order to propose a new synthetic conceptualisation of the innovation
process in firms as the navigation of a complex space involving different types of
opportunities.

Empirically, these topics are increasingly important to both firms and economies,
due to the globalization of all types of business activities – from research and
development through production, service and customers. Archibugi and Iammarino
(2002:99) define globalization as ‘a high (and increasing) degree of interdependency
and interrelatedness among different and geographically dispersed actors.” Similarly,
the authors provide empirical evidence of globalization, and why this shift matters for
invention and innovation. Taking this proposition of globalization seriously also means
that firms increasingly have to search and develop opportunities globally. Globalization
thus also requires a more complex theoretical understanding of how such interdepen-
dencies and interrelatedness affect firms, and the observation that firms struggle with
search and opportunities on a global scale prompted this line of research to better
conceptualize the processes.

A key concept used in this paper is opportunities. Opportunities are most often
discussed in recent years within entrepreneurship literature, although also inherent in
Schumpeter’s (1934, 1942) conceptualization of the dynamics of the economy. Within
entrepreneurship literature, there has been a debate about whether opportunities are
created or discovered (Alvarez and Barney 2007; Alvarez et al. 2013). In the creation
theory within entrepreneurship literature, the nature of opportunities means that the
actions of the entrepreneurs create opportunities, as compared to the situation where

1 Acknowledgements to the financiers, specifically the Sten A Olsson Foundation for Research and Culture;
Getinge; Volvo AB; and SKF. I would also like to acknowledge my co-author Sharmistha Bagchi-Sen,
especially our co-edited book on related topics.
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opportunities exist and are simply uncovered. Ex ante, the persons who become
entrepreneurs may not be significant different from those who do not become entre-
preneurs – but the process of having been and becoming entrepreneurs probably does
change them, ex post. Given that firms develop innovations in relation to the creation of
opportunities, their knowledge about the future is limited yet as they act, they also
create new knowledge (Holmèn and McKelvey 2013). Accordingly, some work has
stressed that the firms’ innovative search occurs in an environment of co-evolution with
market, technologies and institutions, as widely acknowledge in the innovation system
literature (Nelson 1993; Lundvall et al. 2002) and related literature (McKelvey 1996,
2004; McKelvey and Holmèn 2006).

This paper therefore starts from the viewpoint that opportunities are created over time,
which is also in line with an evolutionary epistemology (Buenstorf 2007; McKelvey et al.
201). In order to conceptualize whether, how and why firms do, or do not, move through
complex space, it is necessary to start from two insights from evolutionary economics: a)
that firms search for opportunities under conditions of selection and b) that the ability to
identify and exploit that knowledge is related to firm internal capabilities (see review in
Salter and McKelvey 2016). The implication is that firm search is necessary because this
ability to innovate – and to create opportunities – is not randomly spread over the
population of firms in an industry, but is concentrated in firms with certain capabilities
and routines. Moreover, in the existing literature addressing evolutionary economics, there
are different approaches, methodologies and theories, which this paper makes no claim to
address all of them.

This paper only focuses on three core questions of an evolutionary approach to the
development of knowledge and innovations in the economy– namely from where do
different types of opportunities emerge?Why dowe assume that firm search is necessary
for innovation? And how does the innovation system help define the industrial, regional
and national context, within which firms search? The answers to these questions are
used to develop a conceptualization, which includes the microfoundations of firm search
with the macro processes involving technology, markets and institutions.

2 From where do different types of opportunities emerge?

The first question is, From where do different types of opportunities arise? This
question is explicitly addressed within evolutionary economics, in that capitalism is
restless (Nelson 1996; Metcalfe 2002). Evolutionary economics focus upon dynamics
and emergent systems as well as the peculiar role of knowledge and the appropriation
of value of innovation. Industrial dynamics is driven through innovation in large
companies and through entrepreneurship through new companies (Schumpeter 1934,
1942). Recent literature has both examined to what extent that Schumpeter was
evolutionary and dynamic in his theorizing, as well as strived to define principles for
evolutionary economics (Andersen 2011; Witt 2010; McKelvey and Holmén 2006;
Foster and Metcalfe 2001). Metcalfe (2002 and 2008) argues that the restless nature of
capitalism has to do with knowledge as the pre-eminent source of variation, but that
there is a difference between knowledge and information which helps explain why
heterogeneity of firms also matters. Here as well, markets are the primary arenas of
selection for micro-processes.
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From this literature, a key insight for this paper is thus that the creation of
opportunities is a process of knowledge accumulation (Metcalfe 2002; McKelvey et
al. 2015), and therefore one must understand firm search in relation to the innovation
spaces within which they navigate. Moreover, opportunities are generated endogenous-
ly through the dynamics of the economic system and not through exogenous shocks. In
other words, the phenomena of innovation and entrepreneurship exist because the
actors create different types of opportunities, which involve engaging in decisions
and actions under conditions of uncertainty and risk-taking.

Existing literature defines innovative opportunities as “the possibility to realize a
potential economic value inherent in a new combination of resources and market needs,
emerging from changes in the scientific or technological knowledge base, customer
preferences, or the interrelationships between economic actors” (Holmén et al. 2007, p.
37). As such, an innovative opportunity consists of the following three components: a)
an economic value for someone; b) mobilization of resources; and c) the ability of the
actor pursuing the opportunity to appropriate some of the economic value.

Three types of opportunities can be identified in the literature, and the issue is from
where each type of opportunity emerges – which leads to the follow-on question for
this paper, namely where should the firm be searching?

The first type that firms monitor is technological opportunities, which arise from
scientific and technological knowledge (Scherer 1965; Nelson and Winter 1982;
Breschi et al. 2000; Oltra and Flor 2003; Palmberg 2004). Note that there appears to
be a relatively uneven distribution of ‘technical opportunities’ at different times and in
different technologies and industries (Nelson and Winter 1982; Dosi 1982). Breschi
et al. (2000) further develop the ‘technological regime’ proposed by Nelson and Winter
(1982). They argue that ‘Technological opportunities reflect the likelihood of innovat-
ing for any given amount of money invested in search’ (ibid). Differences between
industry help explain where the generation of these types of opportunities occur.
Breschi et al. (2000: 390–391) state that ‘observed sectoral patterns of innovative
activities are related to the nature of the relevant technological regime….defined by
the specific combination of technological opportunities, appropriability of innovations,
cumulativeness of technical advances and the properties of the knowledge base under-
lying firms’ innovative activities.’ This research implies that sectoral differences impact
the ability to find new opportunities and to appropriate the value to the firm.

Technological knowledge is also related to how technology develops more generally
in society, usually though a combination of public and private investment into new
knowledge (McKelvey 2014; Archibugi and Filippetti 2015). Technological opportu-
nities are thus created through the development of related areas of knowledge, includ-
ing a range of relevant scientific and technological knowledge bases, techniques, and
instrumentation.2 Technologies can be seen as general bodies of human knowledge,
which are often created and further developed within specific application areas, such as
within firms, industries or other societal contexts of use; one must distinguish the stock
of ‘useful human knowledge as well as the continuous addition of new knowledge’

2 The rate and distribution of change across technological areas can be measured empirically in many different
ways, including studies of technical aspects, such as performance of new materials, as well as studies of more
interrelated economic-technological aspects, such as the ratio of price to performance, or second-order effects
on demand.
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(Moykr 2002).3 Literature within the history of science and technology and in eco-
nomic history suggests that such knowledge development is an on-going process,
usually driven forward by specific individuals and acting within specific societal
institutions (Rosenberg 1982, 1994). Some technologies develop quickly and general
purpose technology, whereas other technologies develop slowly.

Technological knowledge is useful because it helps to solving problems, and so
there are evolutionary dynamics in the underlying system of innovation whereby
solving one technological problem often opens up new technical opportunities and
new technical problems of relevance for developing complex engineering products.
Solving one technical problem often focuses the attention of decision-makers on the
need to improve related complementary technologies, which are known as ‘focusing
devices’ for bottlenecks and as ‘reverse salients’ in a large technical system (Rosenberg
1982; Hughes 1983). These technical problems often require search activities in a
variety of technological areas, and these search activities and problem-solving activities
involve technological and market learning by diverse actors. Relatedly, Stankiewicz
(2002) calls the opening up of new areas of ‘cognitive space’ and ‘design space’ as the
exploration of new search space, to develop new technological opportunities. This
helps explain why the science and university system are potent drivers of economic
change. However, the science and business system need to have interdependencies and
be interconnected because there are feedback loops between practical application of
knowledge within an industry and the broader scientific and technological knowledge
(Kline and Rosenberg 1986).4 Biotechnology is one example, where scientific progress
has stimulated extensive economic development, regeneration of existing firms, and
knowledge intensive entrepreneurship (Audretsch and Feldman 1996; Senker 1999;
McKelvey 1996; Faulkner and Senker 1995).

The second type of opportunity that firms must monitor is market opportunities.
Entrepreneurship literature originally focused upon market imperfections and arbitrage
profits, and therefore had a particular focus on how the entrepreneur could use that
knowledge to engage in purposeful action (see discussion in Holmèn et al. 2007).
Shane (2000) demonstrated how the individual entrepreneurs’ prior knowledge affected
cognition and the interpretation of opportunities. This is one type of the market
opportunities of interest here, whereby information asymmetries may exist due to the
differences in individual cognition, thereby opening up market opportunities.

More broadly, in the economics of innovation literature, however, a debate was
originally formulated about the driving forces for the development of new knowledge,
which is useful in the economy. A dichotomy was proposed between ‘technology’ and
‘market’ in a dynamic sense, as one classical distinction is between ‘technology push’
and ‘market pull’ (Mowery and Rosenberg 1991). Technology push means that the
investments into research and technology lead to the development of new ideas that can
be tested and introduced to the market. The technology ‘pushes’ out new ideas. The
notion of market pull means that the inventor or innovating firm comes up with an idea,
because they are responding to the perceived wants and preferences of customers. In

3 Moykr (2002) also proposes a conceptualization of two types of useful knowledge, namely ‘propositional’
(what) and ‘prescriptive’ (how). He argues that much of technology is about ‘prescriptive’ knowledge but is
based upon much ‘propositional’ knowledge.
4 The use of techniques and instrumentation as well as the use of machines and capital equipment in factories
were initially studied, as places where users impacted technical development.
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other words, the market ‘pulls’ out creativity and new ideas. In more recent years, the
discussion focuses not on markets in general but on the role that lead users often
significantly impact the direction of technology development in an early phase (von
Hippel 1988; Franke and von Hippel 2003). As the technology matures and diffuses,
new types of user groups may express quite different needs than the early ones, thereby
influencing both the technology per se as well as the range of potential future uses.

Innovations require both, and because business innovations must ultimately be sold,
recent innovation literature stresses that customers, and relevant knowledge about
customers and societal links, needs to be integrated into business innovation theory
(Dodgson et al. 2014). New business models is one tool to integrate ideas, technology,
markets and so forth into what the firm offers to different types of customers and how
the firm appropriates value.

The third type of opportunity that firms must monitor is the productive opportunity.
This relates to how the firm should organize its resources internally. Penrose (1959)
argued that the firm has the possibility to combine its internal resources in many new
ways. The ‘productive opportunity’ limits the number of combinations, especially as
perceived by managers in the firm. A key issue involves the managers’ capacity to
envision alternative modes of using the resources at hand (Penrose 1959: 31–42, 111).
In more recent literature, one can argue that the notion of productive opportunities
relates to internal firm issues, and what is known as capabilities. By capabilities, we
mean the knowledge, experience and skills that firms have which are appropriate for
carrying out specific activities (Richardson 1972). Capability building is seen as a
major source of sustained competitive advantages for the firm (Barney 1991). Combi-
native capability can be defined as the ability to integrate and synthesize internal
resources and external learning and deploy them in a competitive environment (Kogut
& Zander, 1993). Recent literature includes many contributions about capabilities,
dynamic capabilities and capabilities as specifically related to innovation (Helfat and
Lieberman 2002; Bingham et al. 2007; Teece 2007; Hine et al. 2013). Helfat and
Lieberman (2002:725) distinguish between resources ‘as stocks of available factors that
are owned or controlled by the firm, and capabilities as the firm’s capacity to deploy
resources for a desired end result’. The literature on dynamics capabilities stresses that
the firm must adapt to demands in the external environment, and reconfigure resources
(Teece et al. 1997). Firms with high levels of motivation and the capacity to learn
should be more open to gaining experience from different situations; this makes them
more likely to seize pre-emptive opportunities than more defensive firms which employ
static resource-exploitation strategies (Teece et al. 1997). Hine et al. (2013:17) distin-
guish between different types of capabilities, across the dimensions of predominate
resources, routine patterning, learning focus and strategic intent. The three levels of
capabilities are ‘higher-order dynamic learning capabilities’ which involve creative
ability; ‘lower-order dynamic functional capabilities’ which involve dynamic ability;
and ‘first-order ordinary capabilities’ which involve static ability. The latter category
involves general resources, rigid routine patterning, exploitative focus of learning tasks
and subsistent strategic intent. Search processes involve higher-order and lower-order
ones.

In summary, this section has addressed evolutionary literature that helps to answer
the question, From where do different types of opportunities emerge? These theories
help to conceptualize how and why firms are searching for new opportunities, and
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especially in relation to technological, market, and productive opportunities. Given the
evolutionary epistemology, this paper also follows the conceptualization that the firm
involved in innovation processes must also be engaged in, and help to create, these
three types of opportunities. An active firm – with high levels of motivation and the
capacity to learn – is more likely to search and be able to create opportunities across all
these three dimensions. Moreover, the literature specifies that firms can be analyzed as
engaging in specific, identifiable processes, specifically to identify economic value;
mobilize resources; and appropriate at least some of the economic value.

In terms of the conceptualization of firms navigating innovation spaces, a first
constituent element is:

Firm help to seize and create opportunities in their innovation space, over time.
The innovation space can be thought of – and analyzed – through three axes. The
first axis is of creation of technological opportunities through scientific and
technological knowledge. The second axis is the creation of market opportunities
related to new market and customer knowledge. The third axis is the creation of
productive opportunities, dependent upon using business knowledge of how to
operate innovation in the firm locally and globally and leading to a reconfigura-
tion of capabilities.

3 Why do we assume that firm search is necessary for innovations?

The second question to address, is what does the literature say about, Why do we
assume that firm search is necessary for innovation? Search is core to evolutionary
thinking, because, a key notion is that firms are heterogeneous in a way that matters to
economic change. Selection takes place at the population level, and therefore differ-
ences at the unit level matter for determining which organization disappears, or else
continues to exist. If the firm does not search – or does not find opportunities – they are
likely to disappear, due to market selection.

In relation to firms search for technical innovations, McKelvey (1996) specifies
three key points in a conceptualization based upon evolutionary economic theories.
Firstly, there is an assumption of intentionality, and that humans generate novelty and
diversity, which are intended to satisfy environment conditions. Secondly, because of
intentionality in relation to perceived environmental conditions, firms explore certain
‘search spaces which can be presented as a three-dimensional space, full of hills,
valleys and plains’. Because the search for innovation does not occur randomly in time
and space, this means that certain parts of search space are more explored than other.
Thirdly, there is an expectation of diversity at the micro level of firms, which will in
turn impact future performance of firms and also of their ability to search for, and learn
about, innovations. The reason is that the firm needs to access ideas and information in
order to take advantage of different types of opportunities and to innovate in different
geographic contexts and cognitive frameworks. A key insight is also that due to
heterogeneity, firms will have explored different parts of the innovation space.

Hence, search is not just a question of identifying ‘the right information’ which
exists out there. Focusing on search means that the firm’s internal combinations of
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routines, resources, capabilities, and learning must be taken into consideration, and will
also change over time, in response to internal and external conditions (Nelson 1996;
Penrose 1959; Teece et al. 1997; Teece 2007). Theories in innovation management
explicates how the internal capabilities of the firm is linked to opportunities arising in
the environment, thereby stressing the role of relationships and networks for the firm to
search, identify and seize relevant business opportunities (Brusoni et al. 2001; Dodgson
et al. 2014). The proposition here is thus that firms will have different capabilities to
search for information related to opportunities, as well as different abilities to process
and use that information to create new opportunities. Moreover, because the focus here
is on search activities related to invention and innovation, this means that the firm is
searching under conditions of uncertainty and also in an increasingly globalized
context.

From an evolutionary perspective, the argument has been put forth that firms have
difficulties in developing innovation relevant to new situations, whether these arise
from changes in the industry or in the country. Nelson and Winter (2002:29) call it the
competence puzzle:

“How can the same organizations be so impressively competent from one
perspective and yet so strikingly "bounded" in their rationality? … In the
evolutionary view, the key to the puzzle lies in the contrasting demands of
different types of situations. High competence is often achievable where skills
and routines can be learned and perfected through practice. For individuals and
organizations (not to speak of animals), learning guided by clear short-term
feedback can be remarkably powerful, even in addressing complex challenges.
But that sort of learning does little to enable sophisticated foresight, logically
structured deliberation and/or the improvisation of novel action patterns and
situations that demand these are rarely handled well.”

This quote suggests that firm have difficulties dealing with the future – and explicitly
states that decisions that must rely upon foresight, logically structured deliberation and
novel action patterns. This suggests that search is difficult.

Still, a key aspect of understanding innovation spaces is the role of firms, and
explicitly that firms must search for new innovative opportunities, and search for
solutions to their technical and market problems (Holmén et al. 2007; Laursen 2012).
So, one answer as to why firms must search is related to the types of knowledge
involved in invention and innovation as well as the particular role of learning. Existing
literature outlines that there is an imperative for firms to learn, develop routines, and
access new types of inputs as sources of competitive advantage (Nelson and Winter
1982; Fleming and Sorenson 2001; Rosenkopf and Nerkar 2001; Katila and Ahuja
2002). Another way to understand what firms do is that they need to find new
knowledge, which helps them solve different types of problems. According to the
problem-solving perspective as developed within the knowledge-based theory of the
firm, the key task of the manager is to ‘not how to organize to exploit already
developed knowledge or capability, but rather how to organize to efficiently generate
knowledge and capability’ (Nickerson and Zenger 2004:617). Firms are recognized as
the actors, which play the key role in the development of incremental changes in
existing technologies and products along a trajectory (Pavitt 1991; Dosi 1982).
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Uncertainty is, by definition, a characteristic of the firm search activities, because
novelty is involved in invention and innovation. Business innovation in a broad sense
can be defined as ‘novelty of economic value’.5 Because innovations require novelty,
this implies that the processes leading to innovation will occur under conditions of
limited knowledge about the future. Therefore, the decision-making context is uncer-
tain, in the meaning proposed by Knight (1921) of not being able to predict or assess
the probability of potential outcomes. Firms face uncertainty rather than risk in that
uncertainty cannot be measured nor calculated. In contrast, risk refers to situations
where the odds can be predicted, even if we do not predict the outcomes.

But what does it mean that innovation processes involve uncertainty and risk-
taking? This paper proposes that: 1) innovation by definition includes an element of
novelty for the future, and the novel idea may or may not work; 2) decision-makers are
unable to access or process all relevant information; 3) often the future is uncertain in
the sense of unknown-able rather than risky in the sense of calculate possible alterna-
tives and 4) multiple possible paths of scientific and technological alternatives can exist
to solve any identifiable user needs.

From the firm’s perspective, they are investing in search activities about innovations
of which they cannot predict future outcomes. In order to innovate, the firm must make
complex decisions under conditions of uncertainty about future technologies and future
market preferences. In the Campbell (1960) sense, blind-variation helps explain that the
development of knowledge cannot necessarily be predicted, but once new knowledge is
developed, there is a change in the later direction of search for new knowledge. In
relation to innovations and technical development, these blind-search paths whereby
later search is affected should lead to path dependency. In that sense, failures are an
inherent part of testing and selection among a variety of alternatives to solve any one
problem (Basalla 1988; Vincenti 1990; Dosi 1982, 1988). The literature on radical
versus incremental innovations suggests that the degree of uncertainty and the degree of
risk may, however, be different in different industries and types of innovations.

In summary, this part of the literature motivates the focus here upon firm search, under
conditions of uncertainty about the future as well as making decisions involving risk. An
evolutionary perspective of creation of opportunities suggests that the firms (actors) must
be understood as heterogeneous actors, with diverse sets of knowledge and capabilities.
That is a given, if selection is to occur over time on the population level. Moreover, firms
have difficulties in searching for areas further away from their existing resources and
capabilities and focus on knowledge that is useful for problem-solving.

In terms of the conceptualization of firms navigating innovation spaces, a second
constituent element is:

Firms must navigate through an innovation space, in an evolutionary process, as
they search and develop different types of business innovations. By definition, an
innovation entails the unknown, as the concept focuses upon novelty of economic
value.

5 Note that the concept of business innovation as economic phenomena includes a notion of ‘economic value’.
Thereby innovation must be linked to a conceptualization of customer and markets, and not just remain at the
stage of an idea. That is why the innovation literature generally distinguishes invention – such as an idea or
technical item – from innovation – such as a new product introduced to the market.
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4 How does the innovation system help define the industrial, regional
and national context, within which firms search?

This section addresses the question, How does the innovation system help define the
industrial, regional and national context, within which firms search?

Previous literature developing the concept of innovation systems has stressed
the importance of institutions, networks and knowledge bases at the regional,
sectoral and national levels, known as innovation systems (Malerba 2002, 2009;
Edquist 2006; Lundvall et al. 2002; Cooke et al. 1997; Nelson 1993; Edquist and
McKelvey 2000). This provides an understanding of the context for innovation
processes. Perhaps because economic geographers develop notions of space and
proximity, it makes sense to help define the context from their discussions first
(Boschma and Frenken 2006; Boschma and Martin 2010; Boschma 2012). In
Boschma and Martin (2010: 6–7), an ambitious range of scholarship for an
evolutionary economic geography approach is staked out:

The processes by which the economic landscape – the spatial organisation of
economic production, circulation, exchange, distribution and consumption - is
transformed over time….spatialities of economic novelty (innovations, new
firms, new industries, new networks), with how the spatial structure of the
economy emerge from the micro-behaviours of economic agents (individuals,
firms, organisations); with how, in the absence of central coordination or direc-
tion, the economic landscape exhibits self-organisation, and with how the pro-
cesses of both path creation and path dependence interact to shape geography of
economic development and transformation, and why and how such processes
may themselves be place dependent.

The current paper shares an intellectual heritage and interest in these types of
questions; although the purpose here is much more narrow than their agenda. Still this
quote identifies many of the core issues about self-organization, path dependency and
microfoundations that are also found in evolutionary economics.

That leaves us with the task of exploring how theoretical insights can be applied to
understand the micro-behavior of firms, as agents navigating through complex spatial
and industrial dimensions, and in ways this will impact their future development of
innovations.

This brings us back to how microfoundations are linked to macro processes. In
this conceptualization, it is useful to define an innovation space, because there is a
relationship between the development of firm capabilities and the innovation
system. The innovation system provides many elements, such as access to net-
works, institutions, as well as technology and science. Firms do not search
randomly, nor does it only occur inside the firm. Innovation processes rely upon
search outside the firm, and innovation is distributed in the sense that actors are
distributed across countries, industries and different types of firms and organiza-
tions (Metcalfe 2008).

Thus, the proposal here is to draw upon these insights from innovation systems, to
express that firm search activities must span industries as well as regions/countries.
This is visualized in Fig. 1 below.
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The firm is conceptualized as spanning the industry and the region/country
level, in the sense that they must search this external environment in order to
find relevant new knowledge and create opportunities. The visualization in
Fig. 1 suggests that there are interdependencies, or co-evolution, between the
firm and contexts in which the firm is active, as explained below.

At the industry level, the innovation space takes it specific form (expression)
through a combination of industrial conditions, global patterns, and local
dependencies. The industrial sector, or sectoral system of innovation is likely
the basis of firm search and learning, rather than the nation (Malerba 2001).
The industry life cycle literature claims that rapidly changing technologies lead
to the development of new industries (see Abernathy and Utterback 1975;
Utterback 1994; Klepper 1996). In the early phase, many competing firms
exist, and they compete on alternative product designs; in the later phase, a
dominant design emerges; competition is based on economies of scale; and the
firms tend to become larger in order to reap scale economies while managing
such processes. Hence, the stage in the industry life cycle will also affect the
ability and direction of the firm’s search for innovations.

At the region and country level, the innovation space takes it specific form
(expression) through a combination of political context, agglomeration effects
such as access to people, resources and ideas, and the development of new
markets and customer preferences, the national innovation system, including
societal structures and institutions. Some literature links this national level of
technological and market learning to institutions and social structure, which are
simultaneously embedded in the firm, sector and/or region (Fransman 2001;
Harvey et al. 2003). Much of economic geography suggests that regions and
nations are key geographical spaces, and scales include the regional and
national. Therefore, even though this literature is vast and different arguments
about the importance of local, regional, national, international levels have been
put forward: the concepts of geographical scales or level of analysis are useful

•Industrial conditions

•Global patterns

•Local dependencies

Industry

•Firm learning

•Different knowledge 
needed for innovation

•Dynamic capabilities

Firm spans
•Political context and 

institutions

•Access to people, 
resources, ideas

•New markets and 
customer preference

Region and 
country

Fig. 1 Interactions as the firm spans between industry and region/country
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here.6 This line of research provides the insight that a) geographical contexts
can differ in important ways at different scales; and 2) firm networks can help
link different innovation spaces to each other through the operations of the
firm.

In summary, the firm is said to be searching in space, which links different
actors, and the definition of that space consists of innovation systems, where
the context may be industrial regional and national, or all three at the same
time. From the perspective of the firm, they need to use their networks and
organizational structure in order to explore the different opportunities possible
in different geographical scales. What is key to the conceptualization here is
that firms are the actors, which are spanning between the industry and the
regional/national institutional setting. The proposition is: the notion of distrib-
uted innovation processes implies that geographic space, context and scale may
matter, but that the international knowledge flows as well as firm actions mean
that innovation is not restricted to specific places or contexts.

In terms of the conceptualization of firms navigating innovation spaces, a third
constituent element is:

An innovation space constitutes a geographical context, which affects
innovation through a process of interaction of firms spanning industry as
well as the regional/national institutional setting. Because innovation space
can be analyzed as this interplay, the innovation space is not bounded by
geography per se. Geography matters in that certain regions and countries
tend to have a concentration of potential opportunities. However, firms
can span across several spaces through networks and through activities in
multiple countries and thereby the firm can configure its capabilities to
link innovation spaces through the operations and capabilities of the firm.

5 Conclusions: a conceptualization and future research agenda

The contribution of this paper is intentionally at a high level of abstraction in
conceptualization, given the early stage of this line of research, although a few
comments related to research design are included below. This paper has focused
on three core questions of an evolutionary approach to the development of
knowledge and innovations in the economy– namely from where do different
types of opportunities emerge? Why do we assume that firm search is necessary
for innovation? And how does the innovation system help define the industrial,
regional and national context, within which firms search? The answers to these
questions have been used to develop a conceptualization, which includes the
microfoundations of firm search with the macro processes involving technology,
markets and institutions.

6 Economic geography and human geography have extensive work on related concepts, including a recent
special issue of Regional Studies (Boschma 2012; Healy and Morgan 2012; Shearmur 2012).
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The proposed concept of 'innovation spaces' developed in previous sections –
and synthesized below – can thus be understood as a systematic manner in
which to organise the various models of the nature and function of what firms
do as they search through the space of opportunities, under conditions of
uncertainty, seeking to discovery new source of value.

5.1 Conceptualization

Putting together the three constituent elements, the conceptualization of firms navigat-
ing innovation spaces, as proposed in this paper is:

Firm help to seize and create opportunities in their innovation space, over time.
The innovation space can be thought of – and analyzed – through three axes. The
first axis is of creation of technological opportunities through scientific and
technological knowledge. The second axis is the creation of market opportunities
related to new market and customer knowledge. The third axis is the creation of
productive opportunities, dependent upon using business knowledge of how to
operate innovation in the firm locally and globally and leading to a reconfigura-
tion of capabilities.

Firms must navigate through an innovation space, in an evolutionary process, as
they search and develop different types of business innovations. By definition, an
innovation entails the unknown, as the concept focuses upon novelty of economic
value.

An innovation space constitutes a geographical context, which affects innovation
through a process of interaction of firms spanning industry as well as the regional/
national institutional setting. Because innovation space can be analyzed as this inter-
play, the innovation space is not bounded by geography per se. Geography matters in
that certain regions and countries tend to concentrate opportunities. However, firms can
span across several spaces through networks and through activities in multiple coun-
tries and thereby the firm can configure its capabilities to link innovation spaces
through the operations and capabilities of the firm.

The perspective taken here is that of the economist, using tools from an evolutionary
analysis of knowledge for invention and innovation, in order to understand why and
how the microfoundations matter. The focus is put upon the firm searching and creating
opportunities, of which three types have been identified. The three types of opportu-
nities that are created are proposed to entail technological, market, and productive
opportunities. Given the focus on invention and innovation, the business managers are
making decisions in a dynamic context with Knightian uncertainty. The metaphor of
firms navigating innovation spaces suggests the importance of directionality, spatial,
and context.

5.2 Future research agenda

Researchers interested in the future research agenda should tackle key theoretical
issues, including develop testable hypotheses as well as tackle empirical issues related
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to research design and especially, how to use data to capture what firms are doing and
why it differs.

In order to help structure a future research agenda, Table 1 provides a synthesis of
the conceptualization, as divided into the three constituent parts. The left hand column
summarizes the main points, when answering the three questions relevant to evolu-
tionary approaches. The middle column states the main theoretical challenges, which
should be further developed, including proposing hypothesis. The right column iden-
tifies some of the empirical challenges, which are naturally aligned with the theoretical
challenges as well

In terms of empirical strategy for the research design, the following provides some
initial comments about how to tackle the issues. A key scientific challenge is that given
the theoretical propositions about the heterogeneity of firms in terms of both capabil-
ities and search, this implies that the research design must take into consideration how
the firm interprets its environment, and cannot just assume ‘objective data’ will be
processed the same way by all firms.

For the first constituent element in developing a research design to study opportu-
nities, the existing innovation and management literature provides multiple tools that
have already been operationalized and validated. In order to study technological
opportunities, there are a range of refined indicators of publications and patents as
being indicators, respectively, of science and technology as well as many measures of

Table 1 Conceptualization of firms navigating innovation spaces: Constituent elements, theoretical and
empirical challenges

Theoretical challenges Empirical challenges

Part I:
Opportunities are created in

process
These represent different

types of innovative
opportunities

Explain the creation of opportunities
Delineate the three types of

opportunities – technological,
market and productive

Propose how the search for certain types
of innovations involve different
degrees of uncertainty vs risk

Describe firm search and
problem-solving in the context of
uncertainty and knowledge accumu-
lation

Part II:
Firms navigate and search

for innovation, under
conditions of uncertainty

Discuss uncertainty vs risk
Define innovations
Describe firm search and

problem-solving

Propose how heterogeneous firms can
span the context of sectoral, regional
and national innovation systems in
ways which affect the direction and
rate of innovations introduced

Explain in detail how the firm can use
networks and
organizational/operational capabili-
ties to access multiple innovation
spaces

Part III:
Firms span the industrial,

regional and national
institutional context

Define context of sectoral, regional
and national innovation systems

Discuss how the firm can use
networks and
organizational/operational capabil-
ities to access multiple innovation
spaces

Explore how the firm engages in the
creation of opportunities while
spanning the industry and
regional/national context

Delineate whether the three types of
opportunities – technological, market
and productive – are visible to firm
managers
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‘impact’ through citations, referencing, authorship/ownership and so forth. In order to
study market opportunities, the data often used includes both quantitative numbers of
the size of markets, usually on the vector of increase, as well as more qualitative input
on the role of users within innovation processes. In order to study productive oppor-
tunities, quantitative tools that relate to internal management control as well as to more
qualitative concepts like dynamic capabilities are needed, in a longer time frame.
Interesting questions about opportunity creation, for example, is whether, how and
why entrepreneurial firms transit from being focused upon technological opportunities
primarily, to also take into consideration market and productive opportunities?

For the second constituent element of firms navigating, the research design should
take into consideration that innovation spaces are multi-dimensional. Moreover, the
word ‘navigating’ indicates the active and heterogeneous nature of firms. Firms may not
always be moving and navigating – but search suggests the firms are engaged in
exploring new areas and thereby must develop maps and navigate their ways towards
new goals. Thus, a detailed empirical strategy combined with an historical methodology
could be a useful approach. Search could be made more specific, relative to existing
literature, such as existing taxonomies of different kinds of innovations as related to a
specification of the degree of uncertainty and/or risk-taking. For example, firm search
activities can be mapped in terms of high/low uncertainty and in terms of whether the
search pertains to technological, market or productive opportunities. Finally, especially
in industries in crises, such as the pharmaceutical industry in recent years, firms at time
congregate around the same innovation spaces and use the same search strategies, while
at other times, much diversity can be observed. One interesting question is then, How
firm who change their strategy to more globalized networks also change their global
networks? This could also be done comparative, between firms initially having similar
technological knowledge (as signaled by patents and publications for example).

For the third constituent element, developing a research design should draw exten-
sively on concepts and variables found in economic geography and innovation systems.
This literature can be used to operationalize and validate the importance of variables
such as institutions, networks, flows, etc. For example, literature could further develop
the analysis of firms in emerging markets, which try to catch up with developing
countries, as a dynamic process of co-evolution, between firms and countries (Malerba
and Nelson 2012; Bell and Pavitt 1993). Finally, given that co-evolution over time is
expected to occur, then theoretical as well as empirically grounded propositions can be
developed. These propositions may help explain different trajectories of development,
when firms search in different geographical contexts.

In terms of theoretically interesting issues, there are many to tackle. This paper
started by focusing upon the challenges of research based upon microfoundations, and
the four basic notions, as outlined by Dosi et al. (2008:601) are: 1) innovation is a key
driver of economic growth; 2) the heterogeneity of firms; 3) markets are selection
devices that affect decentralized decisions like entry and exit; and 4) the above three
Schumpeterian micro-foundations are complementary with a Kuznetsian perspective on
industrial dynamics. Each of these notions could be further developed, specifically in
relation to innovation spaces and firm search. For example, because search and
innovation processes generally occur before, as well as concurrently with, market
processes, this means that market selection is not the only selection mechanism. Thus,
from an evolutionary and Schumpeterian economics perspective, future research should

Firms navigating through innovation spaces 799



return to fundamental theoretical issues, such as which mechanisms and processes tend
to generate novelty, retain capabilities and attributes, and select amongst alternatives.

Finally, an important topic for future research is to develop the conceptualization, in
order to more deeply understand the globalization of invention and innovation. Indeed,
this paper was inspired by earlier empirical work to try to understand the rise of Asia –
both as economies and as companies located in those countries (McKelvey and Bagchi-
Sen 2015). The resulting book examined ongoing process of global interdependencies
and interrelatedness, by looking within Asia as well as Asian firms moving to Western
countries and at Western firms moving into Asia. In other words, the book provides
some empirical evidence and some conceptualization of what Asia means to global
invention and innovation. The book argues that four myths are debunked: a) There is a
lot of talk about Asia, but it is only talk. Government policy and national institutions are
not supportive of technological development and innovation b) Firms from Asia tend
not to be entrepreneurial c) Large firms from Asia tend not to be innovative. They focus
on low cost, and not on investing in resources to compete through technology and
innovation d) Western firms can easily move to outsource customer development,
technological development and research and development to Asia. Hence, much more
work should be done on issues of globalizaton in general and of Asia in particular,
because Asia is quickly becoming a key innovation space where technological, market
and productive opportunities are being created. The complexities of globalization of
invention and innovation involving firms and countries is an area where theoretical
developments are needed, and aligned with empirical studies.
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License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and repro-
duction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were made.

References

Abernathy W, Utterback J (1975) A dynamic model of process and product innovation’. Omega 7:379–394
Alvarez SA, Barney JB (2007) Discovery and creation: alternative theories of entrepreneurial action. Strateg

Entrep J 1:11–26
Alvarez SA, Barney JB, Anderson P (2013) Forming and exploiting opportunities: the implications of

discovery and creation processes for entrepreneurial and organizational research. Organ Sci 24:301–317
Andersen ES (2011) Joseph A Schumpeter A theory of social and economic evolution. Palgrave Macmillan, UK
Archibugi D, Filippetti A (2015) The handbook of global science, technology and innovation. Wiley

publishers, Oxford
Archibugi D, Iammarino S (2002) The globalization of technological innovation: definition and evidence. Rev

Int Polit Econ 9(1):98–122
Audretsch D, Feldman M (1996) R&D spillovers and the geography of innovation and Production’. Am Econ

Rev 86:630–640
Basalla G (1988) The evolution of technology. Cambridge University Press, Cambridge
Bell M, Pavitt K (1993) Technological accumulation and industrial growth: contrasts between developed and

developing countries’. Ind Corp Chang 2(2):157–210
Bingham C, Eisenhardt K, Furr N (2007) What makes a process a capability? heuristics, strategy, and effective

capture of opportunities. Strateg Entrep J 1(1–2):24–47
Boschma R (2012) Proximity and innovation: a critical assessment. Reg Stud 34(3):213–229
Boschma R, Frenken K (2006) Why is economic geography not an evolutionary science? towards an

evolutionary economics geography. J Econ Geogr 6(3):273–302
Boschma, R. and Martin, R. (2010). The Handbook of Evolutionary Economic Geography. Edward Elgar

800 M. McKelvey



Breschi S, Malerba F, Orsenigo L (2000) Technological regimes and schumpeterian patterns of innovation.
Econ J 110:388–410

Brusoni S, Prencipe A, Pavitt K (2001) Knowledge specialisation, organizational coupling, and the boundaries
of the firm: why firms know more than they make. Adm Sci Q 46(4):597–621

Buenstorf G (2007) Creation and pursuit of entrepreneurial opportunities: an evolutionary economics per-
spective. Small Bus Econ 28:323–337

Campbell DT (1960) Blind variation and selective retentions in creative thought as in other knowledge
processes. Psychol Rev 67:380–400

Cooke P, Gomez UM, Etxebaria G (1997) Regional innovation systems institutional and organizational
dimensions. Res Policy 26(4–5):475–491

Dodgson M, Gann D, Phelps N (2014) The handbook of innovation management. Oxford University Press, Oxford
Dosi G (1982) Technological paradigms and technological Trajectories’. Res Policy 11(3):147–162
Dosi, G. (1988). ‘Sources, Procedures and Microeconomic Effects of Innovation’ Journal of Economic

Literature XXVI:3 (Sept), pp. 1120–1171.
Dosi G, Gaffard J-L, Nesta L (2008) Schumpeterian themes on industrial evolution, structural change and their

microfoundations: an introduction. Ind Corp Chang 17(4):601–609
Edquist C (2006) Systems of innovation. Perspectives and Challenges. In: Fagerberg J, Mowery DC, Nelson

RR (eds) The oxford handbook of innovation. Oxford University Press, Oxford
Edquist C, McKelvey M (eds) (2000) Systems of innovation. A reference collection. Edward Elgar, Cheltenham
Faulkner W, Senker J (1995) Knowledge frontiers: public sector research and industrial innovation in

biotechnology, engineering ceramics and parallel computing. Clarendon, Oxford
Fleming L, Sorenson O (2001) Technology as a complex adaptive system: evidence from patent data. Res

Policy 30(7):1019–1039
Foster J, Metcalfe JS (2001) Frontiers of evolutionary economics: competition, self-organization and innova-

tion policy. Edward Elgar Publishers, Cheltenhamn
Franke N, von Hippel E (2003) Satisfying heterogeneous user needs via innovation toolkits: the case of apache

security software’. Res Policy 32:1199–1215
Fransman M (2001) Designing dolly: interactions between economics, technology and science and the

evolution of hybrid institutions’. Res Policy 30(2):263–273
Harvey M, Quilley S, Beynon H (2003) Exploring the tomato: transformations of nature, society and

economy. Edward Elgar, Cheltenham
Healy A, Morgan K (2012) Spaces of innovation: learning, proximity and the ecological turn. Reg Stud 46(8):

1041–1053
Helfat C, Lieberman M (2002) The birth of capabilities: marke entry and the importance of pre-history. Ind

Corp Chang 11(4):725–760
Hine D, Parker R, Pregelj L, Verreynne M-L (2013) Deconstructing and reconstructing the capabilities

hierarchy. Ind Corp Chang. doi:10.1093/icc/dtt046
Holmèn M, McKelvey M (2013) Restless capitalism and the economizing entrepreneur’. Econ Innov New

Technol 22(7):684–701
Holmén M, Magnusson M, McKelvey M (2007) What are innovative opportunities? Ind Innov 14:27–45
Hughes T (1983) The networks of power: electrification in western society, 1880–1930. John Hopkins Press,

Baltimore
Katila R, Ahuja G (2002) Something old, something new: a longitudinal study of search behavior and New

product introduction. Acad Manag J 45(8):1183–1194
Klepper S (1996) Entry, exit, growth, and innovation over the product life cycle’. Am Econ Rev 83(3):562–583
Kline, S. and Rosenberg, N. (1986), ‘An Overview of Innovation’. In Lanau, R. and Rosenberg, N., The

Positive Sum Strategy: Harnessing Technology for Economic Growth, Washinton D.C., National
Academy Press

Knight F (1921) Risk, uncertainty and profit. Houghton Mifflin, Boston
Laursen K (2012) Keep searching and you’ll find: what do we know about variety creation through firms’

search activities for innovation?’. Ind Corp Chang 21(5):1181–1220
Lundvall BÅ, Johnson B, Andersen ES, Dalum B (2002) National systems of production, innovation and

competence building. Res Policy 31(2):213–231
Malerba, F (2002). Sectoral Systems of Innovation. Research Policy
Malerba, F. (2009). Sectoral Systems of Innovation: Concepts, Issues and Analyses of Six Major Sectors.

Cambridge, U.K.: Cambridge University Press
Malerba, F and Nelson, R.R. (2012).Economic Development as a Learning Process: Variation Across Sectoral

Systems. Edward Elgar Publishers, Cheltenham U.K. and Northampton MA. USA.
McKelveyM (1996) Evolutionary innovations: the business of biotechnology. OxfordUniversity Press, Oxford

Firms navigating through innovation spaces 801

http://dx.doi.org/10.1093/icc/dtt046


McKelvey, M. (2004). ‘How and why dynamic selection regimes affect the firm’s innovative activities’.
Innovation: Management, Policy & Practice. Issue 6, vol 1. Pp.

McKelvey M (2014) Science, technology and business innovation. In: Dodgson M, Gann D, Phelps N (eds)
The handbook of innovation management. Oxford University Press, Oxford

McKelveyM,HolmènM (2006) Flexibility and stability in the innovating economy.OxfordUniversity Press, Oxford
McKelvey, M., Zaring, O. and Ljungberg, D. (2015). ‘Creating innovative opportunities through

collaborative research: an evolutionary framework and empirical illustration from engineering’.
Technovation. 10.1016/j.technovation.2014.05.008i. Volume 39–40, Pages 26–36

Metcalfe S (2002) Knowledge of growth and growth of knowledge. J Evol Econ 12(1):3–13
Metcalfe S (2008) Restless capitalism – the evolutionary nature of capitalism. Princeton University Press, Princeton
Mowery D, Rosenberg N (1991) Technology and the pursuit of economic growth. Cambridge University

Press, Cambridge
Moykr J (2002) The gifts of athena: historical origins of the knowledge society. Oxford University Press, Oxford
Nelson RR (1993) National systems of innovation: a comparative analysis. Oxford University Press, Oxford
Nelson RR (1996) The sources of economic growth. Harvard University Press, Cambridge
Nelson, R. and Winter, S. (1982). An Evolutionary Theory of Economic Change. Cambridge, MA.: Belknap

Press of Harvard University Press
Nickerson JA, Zenger TR (2004) A knowledge-based theory of the firm-the problem-solving Perspective’.

Organ Sci 15(6):617–632
Oltra MJ, Flor M (2003) The impact of technological opportunities and innovative capabilities on firms’

output innovation’. Creat Innov Manag 12(3):137–144
Palmberg C (2004) The sources of innovation looking beyond technological opportunities. Econ Innov New

Technol 13(2):183–197
Pavitt K (1991) ’What makes basic research economically useful?’. Res Policy 20:109–119
Penrose ET (1959) The theory of the growth of the firm. Wiley, New York
Rosenberg N (1982) Inside the black Box: technology and economics. Cambridge University Press,

Cambridge
Rosenberg N (1994) Exploring the black Box: technology, economics and history. Cambridge University

Press, Cambridge
Rosenkopf L, Nerkar A (2001) Beyond local research: boundary-spanning, exploration, and impact in the

optical disk industry. Strateg Manag J 22(4):287–306
Salter A, McKelvey M (2016) Evolutionary analysis of innovation and entreprenuership: sidney G winter,

recipient of the 2015 global award for entrepreneurship research. Small Bus Econ. doi:10.1007/s11187-
016-9702-4

Scherer, F.M. (1965). ‘Firm Size, Market Structure, Opportunity, and the Output of Patented Inventions’,
American Economic Review, LV, December, 1097–1125

Schumpeter J (1934) The theory of economic development. Harvard University Press, Cambridge
Schumpeter, J. A. (1942). Capitalism, Socialism and Democracy. Harper & Brothers. Reprint by George Allen

& Unwin (Publishers Ltd)
Senker J (ed) (1999) Biotechnology and competitive advantage: Europe’s firms and the US challenge. Edward

Elgar, Cheltenham
Shane S (2000) Prior knowledge and the discovery of entrepreneurial opportunities. Organ Sci 11(4):448–469
Stankiewicz R (2002) The cognitive dynamics of biotechnology and the evolution of its technological

systems. In: Carlsson B (ed) Technological systems in the Bio industries. Kluwer Academic Publishers,
Boston, pp 35–52

Teece D (2007) Explicating dynamic capabilities: the nature of (sustainable) entreprise performance. Strateg
Manag J 28(13):1319–1350

Teece DJ, Pisano G, Shuen A (1997) Dynamic capabilities and strategic management. Strateg Manag J 18(7):
509–533

Utterback J (1994) Mastering the dynamics of innovation. Harvard Business School Press, Boston
Van den Bergh J, Gowdy J (2003) The microfoundations of macroeconomics: an evolutionary perspective.

Camb J Econ 27:65–84
VincentiWG (1990)What engineers know and how they know it. The Johns Hopkins University Press, Baltimore

and London
Vincenti W (1994) ‘Variation-selection in the innovation of the retractable airplane landing gear: the Northrop

‘anomaly”. Res Policy 23:575–582
Von Hippel E (1988) The sources of innovation. Oxford University Press, Oxford
Witt U (2010) How evolutionary is Schumpeter’s theory of economic development. Ind Innov 9(2):7–22

802 M. McKelvey

http://dx.doi.org/10.1016/j.technovation.2014.05.008i
http://dx.doi.org/10.1007/s11187-016-9702-4
http://dx.doi.org/10.1007/s11187-016-9702-4

	Firms...
	Abstract
	Introduction
	From where do different types of opportunities emerge?
	Why do we assume that firm search is necessary for innovations?
	How does the innovation system help define the industrial, regional and national context, within which firms search?
	Conclusions: a conceptualization and future research agenda
	Conceptualization
	Future research agenda

	References


