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1 
Self-discovery enabling entrepreneurial discovery processes  Seija Virkkala and Åge Mariussen  
1 Introduction  The future is unknowable and the global environment turbulent. Nobody is capable of presenting an overall view of how technological and market opportunities will influence regional development. The solution to this dilemma proposed by the EC smart specialisation policy involves governments, companies, universities, and other actors or quadruple helix stakeholders uniting to identify future growth opportunities (Radosevic, 2017b; Foray, 2017). The method governing that search is the entrepreneurial discovery process (EDP), which is a collective idea generation mechanism addressing the future of the region in terms of the knowledge economy. The EDP and smart specialisation have the same meaning as practices and approaches to diversify the regional economy. The aim is to expand the regional economy in a direction identified by the relevant quadruple helix stakeholders (i.e. entrepreneurial actors). This is a pressing policy concern, particularly at times of significant restructuring in the world economy, given the relatively slow transition to a more prosperous knowledge economy in parts of Europe.  Regional development is often considered in economic terms as a question of growth, but in this book it is defined more broadly in line with the Europe 2020 targets for smart sustainable and inclusive growth as also addressing social and ecological policies like diminishing social inequality, promoting environmental sustainability and championing inclusive government. The broader definition includes implementing smart specialisation strategies (S3). Development is a change of direction but smart specialisation and EDP particularly emphasise the renewal of the regional economy. S3 is an economic transformation agenda built on each 
region’s strengths. The new business areas or fields of opportunity (domains) which are discovered through the broad partnership are expected to initiate structural changes in different forms: diversification, transition, modernisation, or the radical foundation of industries and/or services (Foray, 2015:1), in other words path renewal, path extension or new path creation in the terminology of economic geography. (see Isaksen et al., 2019).  According to the Smart Specialisation Platform (EC-JRC, 2017):  The EDP is an inclusive and interactive bottom-up process in which participants from different environments (policy, business, academia, etc.) are discovering and producing information about potential new activities, identifying potential opportunities that emerge through this interaction, while policymakers assess outcomes and ways to facilitate the realisation of this potential. The EDP pursues the integration of entrepreneurial knowledge fragmented and distributed over many sites and organisations, companies, universities, clients and users, specialised suppliers (some of these entities being located outside of the region) through the building of connections and partnerships. The EDP consists of the exploration and opening up of a new domain of opportunities (technological and market), potentially rich in numerous innovations that emerge as feasible and attractive.  The notion of the EDP can be viewed from different perspectives. Rodríguez-Pose and Wilkie (2017) have related the concept of the EDP to an institutional approach by decomposing EDP 
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into three elements (entrepreneurial actors, experimentation and discovery, and the interaction between relevant actors) and exploring the way that institutions interact with these components. They also point to the need to adapt EDP to contextual factors (see also Gianelle et al., 2016). Others, like Morgan (2017b) and Aranguren et al. (2017) explore the human element in smart specialisation governance. Aranguren et al. (2017) examine the concept of smart specialisation with the aid of leadership theories and emphasise the process view on governance.  The notion of self-discovery is related to the EDP and emphasises the concept of agency. Hausmann and Rodrik (2003) state that self-discovery means to discover what economic activities can profitably be pursued in a given country, given the existing strengths and specialisations of the national economy. The latent competitive advantage of nations or regions can be discovered in broad partnerships. In terms of regional development policies, self-discovery refers to a region’s strengths and unique assets that can form the basis for future business fields.  This book highlights the relations between exploitation and exploration in the context of EDP. Exploitation refers to using existing knowledge to refine existing processes; exploration refers to the discovery and creation of new knowledge. Exploitation crowds out exploration and vice versa (March, 1991). Strong clusters tend to lead to exploitation rather than exploration. Innovation systems oriented towards exploitation may restrict entrepreneurs who try to create new paths. This is where the EDP can contribute by pushing innovation policy and research supporting innovation policy in the direction of more exploration.  This book aims to answer the research question: How is the transition from exploitation of knowledge to exploration and discoveries possible, and what are the implications for the actors involved, for the transformation of the regional economy, and for knowledge production and creation?  
This chapter examines what the ‘self’ in self-discovery is; more specifically it investigates what is required for actors to make the transition from exploitation to discoveries in regional development (Table 1.1). Chapter 9 (Virkkala and Mariussen, 2019) analyses the implication of this transition to exploration for the transformation process of regional economy, and Chapter 5 (Lam, 2019) and Chapter 8 (Virkkala, 2019) focus on the knowledge creation and knowledge space needed for the discovery. The actors, the process, and knowledge are indistinguishable elements of the same processes despite being addressed separately for the purposes of analysis. In real-life EDPs, these analytical elements interact in the processes of exploration, failures, success and exploitation.  This chapter focuses on self-discovery enabling the EDP. The EDP begins with fragmented knowledge that must be combined, and which, together with additional knowledge resources, is necessary for exploration. The EDP is a move from a state of knowledge and actor fragmentation to a process of self-discovery. Along that road, the fragments of knowledge objects come together into a new, living entity, knowledge as process that offers a new cognitive understanding of the opportunities available to a region. The start of this journey of self-discovery requires a creation of a collective actor capable of pulling things together and in that way that makes sense of the opportunities available to the regional economy in a new way. This point of departure will be discussed in the second section of this chapter, which gives an overview of the process from fragmentation (of knowledge) in the exploitation phase to emergence of a new domain of opportunities for new value creation. In the third section of 
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this chapter, EDP and S3 will be compared with approaches often used in regional development strategies: the cluster approach and the innovation system approach. EDP is an attempt to overcome the shortcomings of policies based on theories of regional innovation system or RIS. The RIS tradition has been criticised for being too static and not providing relevant policy advice. The RIS literature ‘is nearly silent on the conditions that enable growth to accrue in regions where innovation occurs’ (Doloreux and Porto Gomez, 2017).  The fourth section of the chapter summarises some critical reflections on the EDP. This chapter presents preconditions that can trigger a change from exploitation to exploration in which the EDP provides a potential solution. The first precondition is to change the static structure to a more complex and dynamic process by moving focus and policy measures from the micro level to the macro level. The second precondition is to recognise the tacit character of knowledge as well as the interaction processes leading to the knowledge spiral, in other words, a continuous EDP. The third precondition is to make the EDP a transnational discovery process. These preconditions can be seen as challenges meriting further examination and will be discussed thoroughly in the later chapters of the book.  Table 1.1 Framing elements of the regional self-discovery process (EDP)  
 Static point of departure Road to discovery Theoretical approaches 
 Exploitation Clusters Exploration RIS3 Regional innovation systems Entrepreneurial discovery processes 
Actors Individual (division of labour) Collective (triple helix) regional actors Triple and quadruple helix (Chapters 1, 3, 4) EDP as collective process (Chapter 1) Self as public-private alliance (Chapter 1) 
Process Efficient structures of exploitation Emergence of new opportunities Complexity approaches (Chapter 7) Theories of emergence (Chapter 9) 
Knowledge Knowledge as object, specialisation Knowledge as process, sensemaking and conversion 

SECI process (Chapters 7, 8) Third spaces (Chapter 5) Knowledge spaces (Chapter 8) 
Source: Own elaboration  

2 The EDP: collective actors searching for new domains  
Background of the notion of the EDP  In order to understand the role of collective actors in the EDP, this chapter first introduces the background of the EDP in a stylised way. The concepts of entrepreneurial opportunities and discoveries are used in business and entrepreneurship studies (Shane, 2003) and they originate from Austrian economists like Hayek – and Kirzner (1973; 1997).  Entrepreneurs are continually searching for, identifying and evaluating new business opportunities. This process is called entrepreneurial discovery in the business theory literature (Shane, 2003:3-6). Entrepreneurship requires the existence of opportunities, or situations in which people think that they can recombine resources to generate profits. Entrepreneurship can be characterised as the reaction of certain individuals (entrepreneurs) to the existence of opportunities for profit. However, the exploitation of opportunity is uncertain because it 
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depends on demand, competition and the opportunity to create a value chain. The individual entrepreneur exploits an opportunity and organises and recombines resources in a way that they have not been previously. The opportunities an entrepreneur exploits are created for instance by social/demographic change, technological change, and political/regulatory change, as well as by grand challenges like climate change (Shane, 2003).  The Austrian economists saw market equilibrium as a process through which market participants acquire accurate knowledge of potential demand and supply. The Austrian approach nominates entrepreneurial discovery as the driving force behind the process. Kirzner (1973) pointed out that opportunities are discovered through entrepreneurial alertness, and that better knowledge leads to competition and a new equilibrium. Entrepreneurial processes are seen as carried out by the actions of business entrepreneurs profiting from temporary disequilibrium.  The notion of self-discovery was later used by Rodrik (2004) and Hausmann and Rodrik (2003) on a macro level when they wrote about national economic development. Self-discovery means to discover what economic activities can profitably be pursued in a given country, given the existing strengths and specialisations of the national economy. Self-discovery can benefit the whole economy, not just the firm that originally invested in the discovery, and accordingly, governments should implement economic policies that promote self-discovery.  The concept of smart specialisation was developed in the Knowledge for Growth group as a response to the economic crisis and growth problems in the EU (Foray, 2015). It quickly diffused into mainstream EU regional policy and has been used as an ex-ante condition for Structural Fund (SF) programmes since 2014 (Gianelle et al., 2016; Grillo, 2017). The 
strengths of the region (the ‘self’) should be found jointly in public-private alliances. Entrepreneurial discovery is the source of information on the new exploration and transformation activities which should be supported in Research and Innovation Strategies for Smart Specialisation (RIS3). The planners of RIS3 suggested a learning process to discover the business fields in which a region might hope to be competitive.  According to Radosevic (2017b), S3 applied in the EU is one approach to so-called new industrial policies which support diversification and technological upgrading. According to these policy approaches, the constraints of growth and new possible business fields are not known ex ante, and the design of the discovery process is important. Instead of an a priori defined policy target, search networks should be established to examine technological change and its effects (Radosevic, 2017b:7). Radosevic (2017b) includes among the new industrial 
policy approaches Rodrik’s notion of self-discovery, diagnostic monitoring (Kuznetsov and Sabel, 2017) based on experimentalist governance, and the product space approach set out by Hausmann and Hidalgo (Hausmann et al., 2011; see Nguyen and Mariussen, 2019). In addition, approaches like new structural economics, neo-Schumpeterian and Schumpeterian 
perspectives emphasising targeting industries that constitute the country’s latent comparative advantages can be included among the new industrial policies.  The shift of emphasis from individual to collective entrepreneurship has implications for the process of learning, and these are examined below.  
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The Austrian approach to microeconomics: The individual entrepreneur and discovery – Hayek and Kirzner  The notion of discovery is central to the Austrian approach. Entrepreneurs drive the market process, and the entrepreneurial role offers a theoretical explanation for its ever-changing nature. Hayek (1945; 1978) emphasised the nature of competition as a discovery procedure. He interpreted the market process as a process of mutual discovery, during which the market participants become better informed of the plans made by other participants. Some plans must prove to have been mistaken; they are seen as errors which tend to be overcome as market experience reveals that they are not viable when some other actions prove themselves profitable. Decision-makers might discover that a plan is not viable when a prior error in their view of the world is revealed, and they can then correct the view. Earlier plans might have overlooked existing profit opportunities, but such opportunities might be reflected in later plans. This example also offers a new insight into the nature of discovery: When people become aware of what they have overlooked previously, their view of the world will change. Discovering previously unknown profit opportunities is different from a successful search based on the deliberate production of information that was known to be missing. Discovery means that surprise comes with the realisation that something that was in fact available had been overlooked. Discoveries occur because human agents are alert (Kirzner, 1973), and the alertness expresses itself in the boldness and imagination. Alertness also means an attitude of responsiveness to available opportunities. The entrepreneurs search for unnoticed features of the environment that could inspire new activity and lead to discoveries.  Kirzner held that entrepreneurial discovery occurs because the price system does not always allocate resources effectively. People’s views on the efficient use of resources are based on incomplete information. Their inaccurate decision-making framework can prompt people to make erroneous decisions, which in turn create shortages and surpluses. By responding to these shortages and surpluses, people can obtain resources, recombine them and sell the output in the hope of making a profit. The earlier errors create profit opportunities and tend to stimulate successive entrepreneurial discoveries, when market participants become aware on their errors and make more accurate decisions. Discovery drives pricing, and both output and input quantity and quality, towards values consistent with equilibrium (Kirzner, 1997). Changes in tastes and technology mean that complete equilibrium will never be achieved, even though there is a continuous process pursuing equilibrium.  Kirzner (1973) also stated that opportunities occur when people have differing views on 
existing information. This view differs from Schumpeter’s (1934) perspective that entrepreneurial opportunities are changing and emerging due to the appearance of new information. The changes in technology, regulation, macroeconomic factors, and social trends create new information that entrepreneurs can use to recombine their resources into new forms (Shane, 2003:34). The creation of new forms of entrepreneurship and new trajectories might require the destruction of existing ones. This is called creative destruction. This idea of creative destruction is also at the core of the transformation of the regional economy through EDP.  
Self-discovery and new industrial policy - Rodrik & Hausman  While Austrian economists presented the view of entrepreneurs driving a discovery process in the market, Rodrik (2004) developed a macro level concept of self-discovery advocating firms 
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and government explore the future together. Rodrik felt that firms have a knowledge deficit, especially when they are exploring new technologies and emergent markets, where neither costs nor clients are known in advance. Industrial policy should be a process of economic self-discovery (Hausmann and Rodrik, 2003) in which firms and governments learn about underlying costs and opportunities and engage in strategic coordination. Public action should encourage restructuring, diversification and technological dynamism beyond a level market forces would generate.  The idea of strategic cooperation between firms and governments in the EDP is based on 
Rodrik’s (2004) ideas of self-discovery. Rodrik argued in favour of a proactive state and new industrial policy that sets vertical priorities: The state should support experimentation and explore and engage in a process of self-discovery with its industrial partners. The policy needs to allow for experimentation in order to discover what works and what does not in a particular context. Failures must also be noted in order to identify successes (Foray, 2015:39-49; Rodrik, 2004; 2007). Industrial policy should be an iterative process of economic self-discovery. Evaluation is a central policy task. Policymakers should design ex-ante procedures evaluating potentials and priorities as well as ex post procedures identifying success and failure. An exit provision for the supported activities after a certain period of time is central to a policy based on experimentation (Rodrik, 2004). However, it is difficult to assess the stability and sustainability of a specialisation at an early stage (Foray, 2015:51).  Public-sector officials should collate information from the business sector on constraints and possible opportunities. These ideas have much in common with the literature on institutional innovation and social learning (see e.g. Sabel and Zeitlin, 2010). According to Sabel and Zeitlin (2010) learning institutions must be experiment oriented, since discovery requires experimentation on the ways in which restructuring bottlenecks can be released, which necessitates a trial-and-error approach to policymaking (Rodrik, 2014).  The policy design of S3 is inspired by the new industrial policy school established by Rodrik and which has established the design principles of an industrial policy.  The design principles for industrial policy according to Rodrik (2004) and supported by Morgan (2017a) are:  1. Incentives should be provided only to support new activities. 2. There should be clear criteria for success and failure. 3. There must be a built-in sunset clause. 4. Public support must target activities not sectors. 5. Activities that are subsidised must have potential for providing spillovers. 6. Industrial policy should be driven by competent authorities. 7. Implementing agents should monitor. 8. The agencies carrying out promotion must maintain channels of communication with private-sector. 9. Mistakes will occur. 10. Promotion activities need to have the capacity to renew themselves so that the cycle of discovery becomes an ongoing one.  We can now see how Foray designed his collective actor. It was a move from national industrial policy to regional development strategies.  
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The entrepreneurial discovery process of the collective actor at the regional level – Foray  Foray combined the ideas of entrepreneurial discovery (business studies) and self-discovery (Rodrik, Hausmann) and developed the regional theory in a unique and innovative way based on the notion of the EDP. While entrepreneurial discovery at the firm level equates to the exploration of opportunities, at the regional level it is a question of a process of a collective search for the future desirable business areas for a region. The aim is structural transformation via exploration of new business domains for the regional economy. The starting point of the 
search is a region’s existing strengths, and the idea is to combine entrepreneurial and 

economic knowledge and discover a region’s latent competitive advantage in the process of self-discovery.  
The ‘self’ in EDP is a large set of public and private actors involved in the process of discovering which domains a region should move into so as to best construct its future. By opening and exploring new domains of opportunities, the process of entrepreneurial discovery is a central tool to solve the information problem that the government alone cannot solve. As such, it is characterised by a strong learning dimension (Foray, 2016).  The discovery may be about the potential of general purpose technologies (GPTs) to transform processes in the traditional sector, or it may be the possibility of a diversification path based on the exploitation of potential economies of scope and internal spillovers, or a transition path from a low-productivity area to a higher productivity one (Foray, 2015:23-24). A new regional capacity may be needed to initiate structural changes like diversification, transition, modernisation, or the radical foundation of industries and/or services (Foray, 2015:28-29).  
The outcomes of the discovery are the key priorities of a region’s smart specialisation strategy, which aims to build the capacity to implement and experiment with the desired domain. It consists of the support agenda for activities and capacities, for instance R&D, 
which are needed to complement the region’s productive assets to create future competitive advantages (Foray, 2015:5). They can be based on both local assets and extra-regional capabilities. The transformation of the productive structures and capacities requires new resources, new technologies and new competencies, which can be based on regional assets or extra-regional capabilities (Foray, 2015:1-2). When the resources are concentrated in the selected domains, new activities can be created enabling and facilitating the transformation and renewal of the regional economy. This renewal can form the basis for a unique regional competitive advantage which can be valuable, rare, inimitable and non-substitutable.  Based on the ideas of new industrial policy, Foray (2015; 2016) points to the role of the vertical priorities and vertical policies needed to target activities aimed at exploring and experimenting and also learning what should be undertaken in the future. Foray also describes the EDP as combining these two somewhat conflicting principles: vertical priorities and decentralised entrepreneurial initiatives. Interventions should be based on vertical priorities but support the decentralised decisions of entrepreneurs on R&D, innovation and structural changes.  RIS3 and EDP rely on the theories of experimental learning expounded by Sabel (1993). Experimentation means that mistakes will be made, and failure will be experienced, something sometimes necessary in the discovery process. The aim is not to reduce the risk of 
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error but to minimise its cost. RIS3 processes aim to incorporate trial-and-error mechanisms into their programmes (Morgan, 2017b). The indicators and evaluations are important (McCann and Ortega-Argilés, 2013) and ex-ante criteria to assess projects or domains and select priorities and to determine exit provisions after a certain period of time are important mechanisms of a continuous process of discovery and are thus drivers of regional economic growth (Foray, 2015:39; Rodrik, 2004; 2007).  The collective entrepreneurial actor capable of performing of self-discovery encounters the problem of knowledge fragmentation, which the individual entrepreneur can choose to disregard by selecting a scope suitable for its own benefit rather than the region’s.  
Entrepreneurial actors building a collective regional agent  A collective regional agent is a necessary element of the EDP because the entrepreneurial knowledge about opportunities, constraints, and challenges (Foray, 2016) is dispersed and embodied in and possessed by entrepreneurial actors. Single entrepreneurial actors have their own experience and the entrepreneurial knowledge possessed by any single actor is narrow in scope. This knowledge is valuable, but it should be positioned in relation to entrepreneurial knowledge collected from other sources in the discovery of the new domain (Rodríguez-Pose and Wilkie, 2017; Foray, 2015:25).  This creates a challenge. Entrepreneurial knowledge involved in EDP is not available in a compact form in one location (or entity), and part of the relevant knowledge might reside outside of the region (Foray, 2015:34-35). According to the RIS3 guide (Foray et al., 2012) and the handbook of implementation (Gianelle et al., 2016) the challenge can be resolved by forming as broad and inclusive a partnership as possible, involving a wide variety of stakeholders within local societies. Firms are central since they are engaged with the market, they have entrepreneurial knowledge, and they can explore and test new ideas and implement innovations that can trigger the transformation of the regional economy. In addition to firms, the relevant entrepreneurial actors might also be higher education institutes, public research institutes, independent innovators, and other actors able to discover the new domains of R&D and innovation triggering structural change in the regional economy (Foray et al., 2012:12). All sources of entrepreneurial knowledge are necessary and complementary.  However, many authors have underlined the difficulties in this broad inclusion. McCann and Ortega-Argilés (2013) and Morgan (2017b) have argued that such a shift requires transparency in order to ensure public accountability. Moreover, regional entrepreneurial actors might have rent-seeking and vested interests resulting in lock-in; a situation that can give rise to a wicked game played among the actors (see Mäenpää and Lundström, 2019). One option to avoid local rent-seeking behaviour and lock-in is to involve non-local actors in the EDP, as well as new players possibly alongside established players. However, those established players with their vested interests should commit to contribute to the development of new specialisations in the region (Boschma, 2017).  EDP is an open and gradually changing process, and a new actor can join during the process. A collective of regional entrepreneurial actors can be seen as a form of regional development network with a specific focus, namely entrepreneurial discovery. The collective regional actor should have a transformative capacity, the ability to reflect the given rules and norms, and 
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also be capable of creating new institutions, which implies it has features typical of an institutional entrepreneur (Sotarauta and Pulkkinen, 2011).  It is important to specify clearly how the collective entrepreneurial actor in a regional process of discovery can come into being, and accordingly the following paragraphs introduce the triple helix.  
Triple-helix actors and governance  The triple-helix (TH) model (Leydesdorff and Etzkowitz, 1998; Etzkowitz and Leydesdorff, 2000) is used to describe both dynamic interaction between universities, companies and public institutions and institutional continuity, as these helices consist of historical institutions with selection environments or rules. Universities, as scientific systems, communicate and function in accordance with the code of true/false, companies in accordance with the code of profit/loss, and the public sector in accordance with the code of right/wrong. The concept of TH has been applied in smart specialisation to form the basis for connectivity within regions. TH actors (i.e. Universities, companies, and public organisations) are expected to be at the forefront of the EDP and they should work along the same lines (Virkkala et al., 2017). Finne and Aasen (2019) examine the role of universities in the transformation of regional economies and EDP, with particular emphasis on how they can contribute to the conversion and not just transfer of knowledge to entrepreneurial actors.  A connected region is a norm or vision where the three helices work in harmony and mutually reinforce each other (Goddard et al., 2013). They co-evolve and interact through an overlay of recursive networks and organisations, which can be seen as a precondition for innovation. In a disconnected region, there are no boundary spanners, the partnerships are ineffective or non-existent, and there is a lack of understanding of the changes. Entrepreneurs are locked out of regional planning (Goddard et al., 2013) and no EDP can emerge. In other words, TH connectivity supporting successful implementation of RIS3 should include an option for entrepreneurs to participate in its planning processes. TH actors should be connected in the search for new growth potential. Better cooperation creates more opportunities for innovative interaction, which can expand the intersection between helices and form a point of departure for additional EDPs (Virkkala et al., 2017).  In the exploitation phase there is a division of specialised labour between different actors and institutions (universities, companies, public agencies, etc.) optimising productivity. But what is productive and necessary in exploitation is fragmented when the focus shifts to exploration. In that case, the public sector acquires a new role.  
The role of the public sector in the EDP  The policy design, implementation and evaluation of S3 is challenging and requires the governments involved to have strong competencies. Regional governments are obliged to take the initiative in the process, but they also participate in the discovery process that is based on the interaction between entrepreneurial actors in the broad sense. Although entrepreneurs are the key actors in the discovery, the interactive strategic cooperation should be organised and coordinated by public governments.  
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Creation of a public-private alliance for discovery is a challenging task for a public organisation. This alliance might be created by design, but it is suggested here that the formation process of this alliance can be compared with the emerging community of practice described by Wenger (1998). We apply the concepts of engagement, alignment, and imagination used in the theory of community of practice when describing the challenges of organising entrepreneurial discovery. The first challenge is engagement: the identification and mobilisation of all relevant entrepreneurial actors. Entrepreneurial actors are all stakeholders and individuals who hold knowledge relevant to the discovery process. All relevant stakeholders can be invited, and there should be sufficient variety of voices engaged in building the future opportunities for the region. The government or the facilitator should build connections between the partners. Some of the relationships in the alliance might be strong, but most ties are weak.  The second challenge is to create alignment (cohesion) among the diverse entrepreneurial actors, and a trusting atmosphere is essential to generate a common vision. Entrepreneurial actors might have conflicting interests and strategies. They might have vested interests and perhaps no interest at all in regional affairs; they might strive to further their interests; and there is a risk of a lock-in situation. The facilitator should aim to build a common mode of interpretation and common interest in the discovery of new business areas. One possibility is to aim for a dual-reference frame, which is marked by the actors establishing the region as a frame of reference for their thinking and their decisions, alongside an already existing frame of reference. This can be achieved through structured dialogue on the future of region’s economy in which the actors might put the aims and issues not shared by others to one side and think in terms of which aspects are shared by the regional actors. Dualism in the reference frame and the ability to manage that dualism is a key characteristic of the individual leadership required for territorial strategy-making (Aranguren et al., 2017). Dual leadership is especially difficult in less-developed regions with low levels of trust (see Blažek and Morgan (2019), Chapter 3 in this volume, for an outline design of an inclusive EDP in less-developed regions). The community of practice theory focuses on different borders and challenges between the entrepreneurial actors representing different communities of practice. This might hinder the interaction between agents, and translation of the practices will be necessary for knowledge conversion (see Lam, 2019).  Alignment means that the proximities of the entrepreneurial actors change and new knowledge space will be created. New relations might emerge, and the previously proximate relationships might become more distant, see Chapter 8 (Virkkala, 2019).  Imagination facilitates orientation with the help of analogies and visual representations, symbolic expressions, reflection, scenarios and experimentation. In the context of the EDP, 
there might be a growing understanding of the opportunities for and limitations to the region’s growth which will be discovered through the process (Radosevic, 2017b).  The collectively constructed new opportunities will be captured in the smart specialisation policy. The policy priorities should be identified in an interactive process that generates detailed information about new activities. Afterwards, the regional government assesses the 
activities’ potential and empowers those actors most capable of realising that potential. The government is not neutral in this process but instead selects the relevant vertical priorities. This can be seen as a process of creating disequilibrium instead of equilibrium. Public-sector agencies have a central role in implementing RIS3 and selecting projects supporting the early growth of the new business field. They should create incentives to support risky projects 
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exploring a new domain of opportunities in a way that maximises knowledge spillovers from the projects (Foray, 2017).  There can be also shared leadership in the EDP. Government agencies are likely to have the capacity to undertake the leadership role required for process design and to create the optimal conditions to foster the engagement of relevant stakeholders (Aranguren et al., 2017). The appropriate knowledge leadership is more likely to be found in technology centres, universities, leading firms or business clusters. Regional technology organisations (RTOs) (Charles and Ciampi Stancova, 2017) are often able to identify industry needs and technological opportunities, and can collect information on international markets, intermediate in the process and translate the global knowledge for regional firms through their networks. They can play a central role in integrating the relevant entrepreneurial knowledge distributed through entrepreneurial actors. Moreover, they can support the exploration of new opportunities by organising platforms and seminars (Charles and Ciampi Stancova, 2017).  
3 Smart specialisation in relation to other regional development policy theories  Many of the routines, practices and tools necessary for the implementation of RIS3 have already been discussed in economic geography and related research (Kroll, 2015). The discussion includes concepts such as constructed advantage (Asheim et al., 2011), endogenous approaches (Tödtling, 2011), triple-helix connected regions (Goddard et al., 2013), place-based development (Barca et al., 2012), and the process of discovery and general purpose technologies (Foray et al., 2009). Smart specialisation can therefore be seen as the synthesis of different frameworks and approaches. However, it differs from the earlier theories since it has been formulated as a clear theory and practice driven policy by Foray (2015) and others.  The RIS3 is based on the legacy of regional innovation system (RIS) thinking that has been used in regional economic development policy over the past 25 years (Asheim and Gertler, 2005; Cooke et al., 2004). It also draws on the experience gained from previous EU initiatives promoting the development of regional innovation strategies. Doloreux and Porto Gomez (2017) point out that RIS research has explored how regions generate the conditions capable of boosting innovation, and especially how regional dynamics can foster firm-level innovation, but it has not systematically explored the benefits of innovation at the regional level. The RIS literature often assumes that the conditions contributing to innovation will automatically lead to growth, and there is little RIS research on the way local innovation is associated with regional economic growth and the transformation and mutations of RISs. Smart specialisation is one response to the problems of RIS research.  Table 1.2 compares the ideas of cluster theories, innovation system theories and smart specialisation or EDP theories. The focus of the theories differs: cluster theories explain how clusters are emerging and developing, RIS theories explain how innovations are emerging in the interaction of knowledge producers and knowledge users. Isaksen et al. (2019) use the RIS approach to distinguish between different regional institutional contexts affecting the EDP. Smart specialisation focuses on exploration and explains how to create new domains for business opportunities. The cluster approach is based on firms in specific sectors and the firms related to them. In that context, the lead firms are the main actors whereas in both the innovation system approach and smart specialisation, the focus might be on companies, public 



12  

and private organisations, universities and third-sector organisations. However, while RIS theory emphasises the division of labour between knowledge producers and knowledge users, according to the smart specialisation approach, the public-private alliances collectively search for new domains. Government is the main facilitator in both the RIS and smart specialisation approaches whereas, as mentioned above, cluster theories focus on the role of the lead firms.  Cluster theory tend to rely on knowledge embedded in a relevant, and accordingly restricted set of sectors. Both RIS and smart specialisation approaches recognise that knowledge is distributed among many actors, any of which can contribute to innovation processes and entrepreneurial discovery. Smart specialisation is related more directly to generating regional growth by recombining existing knowledge and capabilities in a new way to form cross-sectoral domains. This occurs with R& D investments, embeddedness and connectivity through the process of self-discovery. The cluster approach highlights the localisation advantages of a specialised labour market, specialised knowledge circulation and spillovers, and common services. The RIS approach can have urbanisation advantages, but the idea of the EDP is to transform the regional economy. Smart specialisation aims to mobilise the firms and other relevant actors and is characterised by a more bottom-up approach than the cluster and RIS approaches.  Both the role of public-sector actors and the objectives of the policies differ between the three approaches. While the cluster policy takes a neutral stance on supplying education and infrastructure, the RIS policy aims to establish better governance of the innovation system and stronger connectivity between the subsystems to generate more innovations, whereas the smart specialisation policy is non-neutral, prioritising the activities of a new domain with the potential to transform the regional economy. Smart specialisation policy also recognises the possibility of failure and encourages experimentation.  The three approaches also have similarities. They all emphasise place-based development to some extent. Cluster policy and RIS policies are place-based development policies in the sense that the clusters and innovation systems are based on regional networks. However, place-based development is even more essential in smart specialisation; it is an integrated place-based economic transformation agenda that is built on each region’s strengths and that focuses policy on key regional priorities. The place-based approach is based on the idea of endogenous development that entails regions identifying, developing and utilising their unique resources. The place-based approach to development dictates that the RIS3s should be tailored to the local context (McCann and Ortega-Argilés, 2013). S3 begins with the region's strengths, clusters thrive on those strengths of the region that are to their benefit.  The three concepts align and interact. A RIS can be established when emerging clusters are promoted by the knowledge generation bodies, and transfer and support organisations are established. RIS can consist of many clusters. RIS theory has informed smart specialisation, and S3 can be seen as a continuation of RIS policies in a new form. The discovery of new business areas may lead to clusters and cluster policies. However, the added value of smart specialisation and EDP compared to cluster and system of innovation policies is a move in the direction of exploration and economic growth, rather than of the facilitation of general frameworks supporting innovation.  Table 1.2 Cluster, innovation system, and smart specialisation (EDP)  
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 Cluster Innovation system Smart specialisation 
Scope Specific sector and related activities Regional platforms Domains for business opportunities 
Actors  Firms within certain industry and related fields 

Firms, public and private organisations, NGOs Firms, public and private organisations, NGOs, citizens 
Process, activity  Cluster life cycle  Innovation  Self-discovery  
Knowledge and innovation  Specialised knowledge, local knowledge spillovers 

Regional knowledge spillovers, innovations as social processes 
Entrepreneurial knowledge combined with general purpose technologies  

Dynamic/driving forces  Localisation advantages  Urbanisation economies, related variety Entrepreneurial discovery, diversification; transformation of the regional economy New domains; knowledge spillovers; entry of firms; agglomeration  
Competitors Clusters of the same industrial sectors Other innovation systems attracting knowledge flows; labour force and investments 

Other regions of specialised fields attracting knowledge flows; labour force and investments 
Governance Top down Top down Top down & bottom up 
Public sector role Education, training, infrastructure Innovation system governance; intermediation; education; training; infrastructure 

Initiating and managing of the strategy process; financer; cooperation partner 
Objective of the policy Speeding the growth of local clusters and improvement of competitiveness 

Stronger connectivity between different subsystems (research and industry) 

Discovery of areas of new domains that are difficult to imitate; prioritisation; supporting implementation; experimentation  
Most important policy challenge Renewal of old declining industrial clusters 

Creation of structures supporting innovation processes, promoting knowledge flows and learning 

Changes in behaviour of firms and public government  

Source: Modified from Rinkinen and Harmaakorpi (2017), Foray (2015), Doloreux and Porto Gomez (2017)  
4 Critical reflections on EDP and smart specialisation  The rapid move from a conceptual idea to mainstream EU policy (Kroll, 2015) has led to criticism of the theories of smart specialisation and EDP as policy models and the implementation of smart specialisation strategies in the EU. Scholars have criticised the theory approach of EDP and smart specialisation especially in terms of the use of regions and regional typologies. Camagni and Capello (2013) point out that space can be more diversified. Less developed regions often have unfavourable research and innovation systems and are typically dealing with organisational thinness, a state of lock-in to declining sectors and outdated technologies, fragmented systems that inhibit networking and knowledge exchange, and a weak capacity to drive transformative change (Healy, 2016; Blažek and Morgan, 2019). Cooke (2012:216-220) criticises smart specialisation for its apparent overemphasis on science and technology-led innovation with a focus on high-tech sectors, and Capello and Lenzi (2013) do the same for its focus on imitative innovation. Furthermore, Morgan (2015; 2017b) 
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states that the concept of smart specialisation should take greater account of the role of social innovation and the innovation found within the public sector. The public sector can be a repository of entrepreneurial knowledge and be the main driver in the discovery process. Benner (2017) criticises the S3 for focusing more on macro-level collaboration of stakeholders and collective policymaking than micro-level dynamics leading to smart experimentation. However, micro-level dynamics can be included in a continuous EDP (Foray, 2016), and the loops between different levels (see Chapter 9 by Virkkala and Mariussen (2019) on emergence).  Estensoro and Larrea (2016) argue that political habits, practice, and routines (the policymaking modes) are of substantial importance for the degree of efficacy and efficiency with which RIS3 can be implemented. The smart specialisation approach requires a serious 
reflection on a region’s assets, capabilities and weaknesses. Regional innovation paths depend on deep-rooted territorial elements such as history, culture, and learning processes (see Blažek and Morgan, 2019). In addition, RIS3 can be seen as a wicked game played by the different regional, national, and international actors in which some actors define the rules (see Mäenpää and Lundström, 2019).  Many scholars have been critical of the implementation of S3. According to Marques and Morgan (2018), S3 is based on many implicit heroic assumptions that might limit its impact, especially in less-developed regions with low institutional capacity. It places enormous demands on the stakeholders involved in it, especially the public-sector organisations with the key role in the programme design. The state is supposed to be smart enough, but it is often not flexible and ready to adopt experimentation. A triple-helix coalition is assumed to be in place, but in reality, the partners may not be cooperating. Radosevic (2017a) concludes case studies on the implementation of S3 by remarking that the experimental nature of the EDP is repressed by political and administrative requirements. The practices of the European Commission and regions are difficult to adapt to those required by the EDP. Even if the initial selection processes have applied experimentation, implementation is often run as a conventional public funding programme.  The EDP and smart specialisation are arguably unique and creative concepts in that they combine the development of a regional economy with policies, and also regional priority setting with the idea of market processes. EDP theory addresses the criticism of RIS since the starting point is regional economic growth and the search for growth areas in which innovations could emergence. In this way EDP theory opens the black box between innovation and growth that RIS fails to.  However, some of the criticism of the EDP is compelling, especially as regards the role of formal and informal institutions and the different contexts to the EDP and its performance. In spite of this criticism we would like to emphasise the advantages of having a common policy approach, because it provides for a common framework for transnational learning (Mariussen and Virkkala, 2013). Some of the policy-related features are similar across regions whereas others are unique to specific regions (McCann and Ortega-Argilés, 2017). The smart specialisation agenda includes advanced knowledge sharing on regional innovation and development policies in the EU with the help of the S3 platform to enable policy learning (Kroll, 2015). Chapter 11 (Mariussen et al., 2019) documents how the smart specialisation platform aims to help regions and Member States to prioritise and align efforts between public and private stakeholders.  
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We also suggest some new challenges. The first one is to transform the static structure into a more complex and dynamic process by moving the attention from the micro level to the macro level. This process is necessary for the transformation of the regional economy and will be discussed with reference to complexity perspectives in Chapter 7 by Aasen (2019) and Chapter 9 by Virkkala and Mariussen (2019).  The second challenge is related to the concept of knowledge used in the EDP. Foray (2015) does not discuss sufficiently the role of tacit knowledge and knowledge conversion in entrepreneurial discoveries. Foray asserts that entrepreneurial knowledge is an aggregate of the knowledge possessed by different entrepreneurial actors; however, knowledge is not only aggregate, it should also be processed, combined with other knowledge and absorbed and assimilated so it may be used as an outcome of the EDP. This knowledge creation, conversion, and translation process is an interaction process between tacit and codified knowledge, and individuals and organisations. This book seeks to broaden the concept of entrepreneurial knowledge and discovery by placing the EDP in the framework of organisational knowledge creation theories. All knowledge depends on preconceptions, and the knowledge process can be seen as a process of sense-making. The knowledge process will be discussed further in Chapters 5, 7, and 8 (by Lam; Aasen; Virkkala (2019), respectively), and illustrated in several case chapters.  The third challenge is to combine the strengths of place-based development with emerging European level thematic partnerships. This means enlarging the field of self-discovery from regional-level entrepreneurial actors to the European level. The entrepreneurial actors of different regions will collaborate in broader transnational and macro-regional strategic frameworks. As the EDP is transforming a regional economy and strengthening the RIS, the newly discovered regional domains can be extended by opening the economy and connecting it to macro-regional and European knowledge networks and systems of innovation. In this way, the regional economy can grow as a part of a larger, stronger and more dynamic innovation system, and also be integrated into the European economy. This challenge is discussed in Chapter 11 by Mariussen et al. (2019).  
5 Conclusion  The rapid translation into practice of theoretical ideas that are still in development sets challenges for implementation. However, the translation process might also provide an opportunity to develop theory in practice rather than as a linear leap from theory to practice 
without ‘proof of concept’ (Nauwelaers et al., 2015:3).  The current chapter has examined self-discovery as a process enabling EDP and the transition between knowledge exploitation and exploration. It examined the requirements of the regional actors involved in the EDP. It revealed the journey of the concepts of self and discovery from one of individual entrepreneurs discovering business opportunities owing to their alertness and incomplete information as proposed by Hayek and Kirzner to one based on the theory of self-discovery by Rodrik in the context of a national economy. Foray (2015) combined the notion of entrepreneurial discovery, the notion of self-discovery from new industrial policy from Rodrik, the ideas of experimentalist governance from Sabel, and the place-based strategies of Barca (2009) in the concept of the EDP. The EDP is a collective search of entrepreneurial actors (i.e. quadruple helix actors) for new future growth opportunities to support the development of regions (Table 1.3). It involves the discovery of the business 
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fields on which a region should construct its future in the knowledge economy. The EDP means a transition from the exploitation to the exploration of knowledge or to the creation of new knowledge. EDP is a move from a state of knowledge and division of labour between actors, as in knowledge exploitation progressing towards exploration through a process of self-discovery, a new cognitive understanding of a region’s opportunities, and the integration and translation of fragmented knowledge. The EDP can occur spontaneously in a decentralised way without any support. The entrepreneurs have a vision, and the discovery of a new domain and the integration of different types of knowledge can make that vision a reality. Nevertheless, policy support is often necessary, and the EDP is the core method in the European cohesion policy. Some of the features of smart specialisation were practised implicitly by regional development policies searching for continuous renewal even before its official launch in 2014 as a cornerstone of EU cohesion policy.  Table 1.3 Development of the concepts of ‘discovery’ and ‘self’  
 Discovery Self Level, context Aim Policy 
Kirzner (1997) Discovery of previously unknown profit opportunities 

Individual entrepreneur Market economy Towards market balance with more information 

Laissez-faire 

Hausmann and Rodrik (2003) Economic Self-discovery of latent competitive advantage 

Firms and government together 
National economy, development countries 

Restructuring, beyond market forces; iterative process 

New industrial policy: diversification; experimentation; non-neutral 
Foray (2015) Self-discovery of latent competitive advantage EDP 

Entrepreneurial actors: firms, public government, universities, civil society 

Regions in knowledge economies; place-based development 

Transformation of the regional economy 
EU cohesion policy; regional innovation policy 

Source: Authors' interpretation of Kirzner (1997), Hausmann and Rodrik (2003) and Foray (2015)  The chapter compared the EDP and smart specialisation as a policy approach with the cluster theories and innovation system approaches. Cluster theories explain cluster life-cycles; RIS theories explain how innovation emerges in interaction between actors; and smart specialisation clarifies how to create new business opportunities and transform a regional economy. Cluster policy promotes the development of clusters through education and infrastructure, RIS policy supports the governance of an innovation system with stronger connectivity between actors. S3 focuses on mobilising actors and aims to push the regional economy in the direction of exploration and economic growth. However, S3 and the EDP have been criticised for their too demanding assumptions, for placing too much emphasis on science and technology led innovations, and for placing too little focus on institutional capacities.  
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