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Abstract

Bioeconomy refers to a system based on the smart utilization of biological resources based on
sources from land and sea as industrial input and production of food. The Bioeconomy will
also contribute to limiting the negative impacts on the environment, reduce the heavy
dependency on fossil resources, mitigate climate change and move Europe towards a post-
petroleum society. The work aims to investigate how the territorial marginality linked to socio-
economic disparities can be a competitive advantage for the challenges proposed by the
bioeconomy innovation strategy. An example of a Sicilian bio-cluster is indicated for a
significant product differentiation and functional integration of agricultural and non-
agricultural land, in which the spatial component rather than the sector-based one, reveals a

new sustainable development process.
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1. Introduction

What is bioeconomy? There is still no single definition, bioeconomy is often associated with the
industries employing biotechnology, such as medicine. For the European Commission, however,
the bioeconomy refers to products made with biological resources, and the use of biological
material, such as plants to be used in innovative production processes thanks to the biomass plant.
Some experts and the Kyoto Club, refer to the use of local raw materials plant in marginal lands
or in rotation with food crops, food waste and agricultural waste and turn them into renewable
raw materials. Renewable raw materials are used to produce in chemical sites through the use of
new technologies, a number of bio-products. This can allow the innovative development of the
entire supply chain, pulling even the company of transformation, which has always played an
important role in the Italian industry. The aim of this work is to associate the European concept of
bioeconomy to local development, linked to the processes of change in the internal and rural
areas, which are usually seen as marginal by the economic point of view, but that can turn their
disadvantage into positive elements of growth if related to the capacity of the economic and social
agents network. In the first section, then, the concept of bioeconomy is presented in its European
vision and in particular anchored to the innovation strategies identified in the Program of Europe
2020 and Horizon 2020. The second paragraph shows the conceptualizations of territorial clusters
in which the space becomes dynamic container of competitiveness, while the third part presents
the case of the Sicilian village of Valledolmo where, in the light of local characterizations of
agricultural products, the case is proposed of a bioeconomy proto-cluster that needs greater
institutional support, along with financial tools able to expand processes of growth which are no
more spontaneous but organized on the territory.

2. Europe and the bioeconomy

The Europe 2020 Strategy aims to boost the EU economy over the next decade, creating the
conditions for a competitive economy that will allow the Member States to value existing
resources, focusing on sustainable, inclusive and smart development. It sets out priority
objectives to pursue and achieve, the tools to use and the method of governance to be adopted in
this decade. The strategy, therefore, aims to fill some of the weaknesses of the models of growth
by focusing primarily on innovation, that is the center of economic growth and competitiveness
of enterprises.

In this context, Europe has given itself five objectives to be achieved by the end of the decade,

covering:



e employment;

e education, research and innovation;

e social integration;

e the reduction of poverty;

e climate and energy.
The success of the strategy depends on a determined and targeted action, both at European and
National level; member states should direct their policies under the seven priority initiatives that
the strategy includes focusing on innovation, the digital economy, employment, youth, industrial
policy, poverty and the efficient use of resources. In order to exploit this strategy it is necessary
to create a strong network of communication that involves the whole scientific world, the
political and business community. The funds to implement the European strategy are those for
the common agricultural policy, the Horizon 2020 research program and other Community and
National programs. In particular, the Horizon 2020 is the program for research and innovation for
the financial period 2014 -2020, with an allocated budget of about € 78.6 billion in current prices.
The structure of the Horizon 2020 is composed of three pillars and five cross-cutting programs.
The three pillars provide investments for excellence in science, industrial leadership and societal
challenges. In particular, within the third pillar it has developed the strategy for the bioeconomy,
which refers to an economy that is based on the intelligent use of biological resources and
renewable energy from land and sea as factors of industrial production and output as food and
feed, including the use of organic waste and processes based on bio-products for a sustainable
industrial sector. These are areas that have a strong potential for innovation, as their products are
used in many scientific fields (natural sciences, agronomy, ecology, food science and social
science) as long as in enabling and industrial technologies (bio-technologies, nanotechnologies,
information and communication). The European Commission, in response to the complex debate
and to the recent steps on the path to sustainability, approved the Innovation for Sustainable
Growth: A Bioeconomy for Europe, the strategy to encourage sustainable development through
enhanced bioeconomy. The strategy leads to operational proposals under two main initiatives of
the Strategy Horizon 2020: Innovation Union and A resource-efficient Europe.
The strategy includes a plan of action that evolves in an interdisciplinary approach, inter-sectoral
and consistent to the problem. The goal is to create a society that can innovate and a low
emissions economy, reconciling the requirement of sustainable agriculture and fisheries and food
security with the appropriate use of renewable bio-resources for industrial purposes, while
protecting biodiversity and the environment. The action plan is based respectively on three
horizontal levels of intervention:

1. Investment in research, innovation and skills: this should include EU, national, private
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investment and the promotion of synergies with other policy initiatives.

2. The development of the market and competitiveness in the fields of bioeconomy through
sustainable intensification of primary production, the conversion of waste streams into
value-added products, as well as mutual learning mechanisms for improved production
and resource efficiency.

3. A closer policy coordination and a greater commitment of stakeholders, achieved through
the creation of a platform on bioeconomy and an observatory that can verify over time the
progresses and activities of the subjects interested in the topic.

The strategy aims to create synergies with other sectors, instruments and sources of funding for
policies that share the same goals, such as the cohesion funds, the common agricultural and
fisheries policies (CAP and CFP), the integrated maritime policy, environmental, industrial,
employment, energy and health policies. The Bioeconomy in Europe in 2013 corresponds
economically to about 2000 billion Euros in the fields of agriculture, forestry, fisheries, food
production, the production of paper pulp and paper, chemistry industry, biotechnology and
energy. It employs over 22 million people, accounting for 9% of total employment in the EU.
The implementation of the strategy on the bioeconomy, according to estimates by the European
Union, should multiply this value by 2025. For Europe, the strengthening of a large-scale
bioeconomy provides benefits to the economy of rural areas, coastal zones, and industrial areas
affected by the current economic crisis, reducing in this way the use of fossil fuels and increasing
environmental and economic sustainability of industrial processes and in the production of
primary goods. Europe decided to focus significantly on bioeconomy in order to face some social
challenges come into being in the last years. The first challenge relates to food safety. The
exploitation of biomass requires new strategies to achieve a sustainable increase in primary
production, taking into account the technical options that are able to develop tacit local
knowledge and indigenous productions that territories have (Schmid et al., 2012). This
mechanism requires, therefore, a new management of natural resources in agriculture, forestry,
fishery products and aquaculture for the production of biomass. The objective of the European
Union is to produce "more with less™ but even better. Following the trend of growth in global
demand for biomass for foodstuffs and industrial products it is important to intervene in the
processes of reduction and adaptation to climate change. The European Union, in fact, aims at the
development of production systems with reduced emission of gases and adapting to the changes
resulting from drought or floods. As regards the social dimension and in particular the creation of
jobs, the bioeconomy is directed towards the growth of sustainable primary production, food
processing industry and creation of bioraffineries and biotechnology industrial plants. The
creation of new high-skilled jobs, thus, becomes a necessary requirement for these new industrial
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equipment. The research and innovation in Europe need a new approach for the development of
the bioeconomy. A good support is the design of a different international cooperation that will
facilitate the exchange of scientific expertise in issues such as food security, climate change,
environment and resources, capacity building and trade. Some EU Member States, including
Denmark, Finland, Germany, Ireland and the Netherlands have already developed strategies for
bioeconomy, while globally, Canada, China, South Africa and the U.S. can count on ambitious
strategies in this field. It is no coincidence, then, that as part of the Horizon 2020 program, it was
proposed the expansion of investments together with the emergence of new participatory models
to draw with citizens and local communities. The Commission, in fact, predicted the
development of partnerships both within the concluded Seventh Framework Program that in the
current program Horizon 2020. But the success of this strategy requires the rethinking of the size
scale of approach and a different valuation of the territories.

2.1. Natural Resources and European policies for the marginal areas

With the expected increase in world population and the consequent depletion and reduction of
natural resources, Europe needs renewable bio-resources to produce safe and secure food and
feed, materials, energy and other products.

The projections for the year 2045 about the world's population, as indicated in Table 1, show an
estimated future population of 9 billion. The population growth would lead to a 70% increase in
food demand, with an expected doubling of meat consumption.

Table 1 (in millions). World's population. Distribution by continents. Years 2000-2050

Year | World Asia Africa Europe Latin America | North America | Oceania
2000 |6,115 3,698 (60.5%) | 819 (13.4%) | 727 (11.9%) |521(8.5%) | 319 (5.2%) 31 (0.5%)
2005 | 6,512 3,937 (60.5%) | 921 (14.1%) | 729 (11.2%) | 557 (8.6%) | 335 (5.1%) 34 (0.5%)
2010 | 6,909 4,167 (60.3%) | 1,033 (15.0%) |733(10.6%) | 589 (8.5%) 352 (5.1%) 36 (0.5%)
2015 | 7,302 4,391 (60.1%) | 1,153 (15.8%) | 734 (10.1%) | 618 (8.5%) | 368 (5.0%) 38 (0.5%)
2020 | 7,675 4,596 (59.9%) | 1,276 (16.6%) | 733 (9.6%) 646 (8.4%) 383 (5.0%) 40 (0.5%)
2025 | 8,012 4,773 (59.6%) | 1,400 (17.5%) | 729 (9.1%) 670 (8.4%) 398 (5.0%) 43 (0.5%)
2030 | 8,309 4,917 (59.2%) | 1,524 (18.3%) | 723(8.7%) | 690 (8.3%) | 410 (4.9%) 45 (0.5%)
2035 | 8,571 5,032 (58.7%) | 1,647 (19.2%) | 716 (8.4%) 706 (8.2%) 421 (4.9%) 46 (0.5%)
2040 |8,801 5,125 (58.2%) | 1,770 (20.1%) | 708 (8.0%) | 718(8.2%) | 431 (4.9%) 48 (0.5%)
2045 | 8,996 5,193 (57.7%) | 1,887 (21.0%) | 700 (7.8%) | 726 (8.1%) | 440 (4.9%) 50 (0.6%)
2050 | 9,150 5,231 (57.2%) | 1,998 (21.8%) | 691 (7.6%) 729 (8.0%) 448 (4.9%) 51 (0.6%)




Source: United Nations, 2011

We can capture immediately the dimension of the problem: the indiscriminate use of natural
resources would become unsustainable without compensatory trade-off, and will have adverse
effects on biodiversity and climate change. The basic needs of future populations are in contrast,
then, with the exploitation of resources that are not endless. This contrast could be mitigated by
the development and growth of a different approach to the economy, as well as the use of bio-
economic sectors. The hope of the bioeconomy is to turn greater attention to the use of resources
and their degree of substitutability in the long run.

The bioeconomy has the characteristics of an inclusive and multisectoral model, where different
disciplines converge; it implies a deeper knowledge at the sectoral level, and on the other hand the
need to make research broadly interdisciplinary, so as to break down complex problems into
simple elements. Both the European policies that national policies leave room for a program that
starts from the knowledge of the territory and its design. Regional development should consider
the possibility of using the marginal areas, often excluded from the processes of change, but
holders of little explored economic and environmental resources, suitable and compatible to the
restructuring of the economic system. Regional policies assume, therefore, an important role, in
particular for those regions that are located in economically disadvantaged situations. The actions
of local actors become fundamental in the direction of development of these areas (Provenzano,
Seminara, 2014). The implementation of the strategy requires, therefore, a local approach that
takes into account the geographical, developmental and environmental circumstances, the
individuality and uniqueness of European territories. Marginal areas become holders of economic
and environmental resources that have been little explored which are consistent with an
alternative model of growth proposed by Europe. Since the 90’s of the last century there has been
a gradual transformation of the policies of intervention for the development of marginal areas,
using issues of analysis such as integrated and sustainable development, promotion of endogenous
resources and bottom-up development. Amin (1998), Amin and Hausner (1997), Granovetter
(1985), provide contributions based on methodologies that rethink the role of the state in the
dynamic of development and in a broader sense enhance the role of institutions in local
development planning, mobiliting endogenous potential of less favored regions as a tool to
improve competitiveness. The development, therefore, is been as a progressive enhancement of
unused stock of existing resources, that are scarsely transmitted and exchanged in markets. It
follows, then, the contemporary development of regional and national strategies of bioeconomy
through the mapping of existing activities, promoting a "strategic dialogue with the authorities
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responsible for rural and coastal development and cohesion policies in order to maximize the
impact of existing funding mechanisms "(European Commission, 2012), promoting the
strengthening of regional markets on both the demand and the supply of bio-economic goods.
The improvement in demand is obtained through the reduction of information asymmetries of
consumers with respect to the production and properties of the products, especially in highlighting
characterization of credence goods (Provenzano, 2008). The bio-economic goods become trustees
products more responsive to the needs of discerning consumers wishing, in this way, to
participate actively with their purchases to the process of the correct determination of the demand.
On the supply side, the change occurs through the development of new biomass and primary
production in various sectors, the creation of different marks, while the production requires the
establishment of logistic networks, such as bio-refineries, associated with public-private
partnerships focused on research and innovation. This is, indeed, a very ambitious plan which is
characterized on specific lines of action of the real European economy in which, ignoring
different approaches to bio-economy as the issue of bio-technologies (McKelvey, 2008), it offers
significant opportunities to territories hitherto partially influenced by processes of endogenous
growth and development of the territory. Each country is characterized by economic, social and
spatial differences with an inhomogeneous distribution of resources, wealth, work activities,
infrastructure, probably not in network, but taking a new role in the stages of structural change in
economy. Each region should be able to follow their own areas and develop a strategy specifically
dealing with bio-economy. The actions of local actors become fundamental in the direction of
development of their area. The sociological and economic theories agree on the existence of
possible synergistic effects in the implementation of development policies, from the dialogue
between institutions and civil society, expanding the number of subjects involved in the very
definition of local growth strategy (Ruzza, 2004). Administrative decentralization, programming
bottom-up and the evolutions of the regional policy of the European Union are the main elements
of these changes. Responsibility for regional prosperity is transmitted from the central
government to the regions themselves, reflecting the transition to neo-liberal model as the
guarantor of the welfare of the citizens towards a higher degree of self-sufficiency of individuals.
The bio-economy adjusts to a local approach and the territories that have remained on the margins
have the ability to implement new models of growth being more inclined to innovation and
creativity. The creation of a European bioeconomy is, therefore, a great potential, as it maintains
and fosters economic growth and the creation of jobs in industrial, rural and coastal areas; reduces
dependence on fossil fuels; improve the economic and environmental sustainability of primary
production and processing industries. The outlying territories, which have not been protagonists
of the great industrial growth and charatcterized by structural delays, can take advantage of the
7



great opportunities that the bioeconomy offers, just focusing on the peculiarities that distinguish
them. The absence of large industrial complexes, which allowed the preservation of green areas,
as long as agriculture, forestry and fisheries, which are the main sectors of these areas, can, if
placed in a new economic perspective, become elements of potential for all marginal areas. These
areas can use their marginality for their economic restructuring that give more focus on the
methods and principles of bioeconomy. The characteristics of the marginal territories excluded
from economic growth can today offer a competitive advantage. Focus on the singularity of a
territory and the uniqueness of its products, without transcending its resources and the
environment, can become the trump card for local development. Enterprises and government
agencies can offer regional, cultural, and environmental pecularitities, highlighting the attractive
elements of their place of origin or emphasizing the natural environment of their place of
production; In other words, it is possible to carry out maneuvers of "encapsulation of the territory-
culture within products” (Ray, 1998), leading to increased competitiveness inasmuch as
structurally differentiated. This process of local recognition, however, requires a dimension of
market and offer that only a set of enterprises, or network, is able to guarantee.

3 The territorial Clusters and the local development

Networks are widely used in socio-economic studies and may be useful for understanding some
forms of local development. In the last two decades the key concept of stability has lost
consistency and has been supplanted by that of flexibility, considered as “the ability of rapid
adaptation to external changes, otherwise the survival of the organization itself in danger"”
(Trigilia, 1999). The research for greater flexibility was then accompanied by the pursuit of
quality of products, in order to respond to the growth of heterogeneity of individual preferences
(Weisbrod, 1964). The search for flexibility and quality, translatable in innovation processes, are
now more closely linked to cooperation processes involving the sharing of a common language,
forms of tacit knowledge that enable to exploit the peculiarities of territories, not involved in the
processes of economic growth until a short time ago. The innovation is a central factor in the
development of marginal areas, both in terms of diversification as in terms of competitiveness, as
well as in relation to new forms of governance. The social-economic actors play a fundamental
role in the development of a local context, especially for areas that are characterized by limited
access to resources (Espercia, 2014). The interconnection between sectors, which Europe hopes
for the development of the bio-economy, would find ample space in new forms of aggregation
and network processes, collaboration and cooperation, well interpreted by the clusters. In terms of
definition: "Clusters are geographic concentrations of interconnected companies, specialized
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suppliers, service providers, firms in related industries, and associated institutions in particular
fields that compete but also cooperate... The geographic scope of a cluster relates to the distance
over which informational, transactional, incentive, and other efficiencies occur” (Porter, 2000),
that is interconnected production systems, involving sectors related to a particular territory, that
compete but also cooperate. The definition of a cluster should however be extended, compared to
a mere categorization of the sector; it captures important linkages, complementarities, and
spillovers in terms of technology, skills, information, marketing, all needs that cross businesses
and industries. It is also necessary to grasp the relational aspect that characterizes the cluster, the
relationships that develop between enterprises, institutions, organizations, and communities
(Becattini, 1998), reflections of social capital as a network of relationships, the glue that holds
together the stakeholders within a cluster (Coleman, 1990; Putnam, 1993). Research in the area of
economic and social relations becomes search resource, through a strategic approach that
promotes the competitiveness of an area. The competition and innovation are made possible by
the presence of common values and interests that transcend the collective and the individual. The
search for flexibility and quality not only leads to a restructuring that increases the autonomy of
the internal structures of the companies, but especially can cause a greater need for external
cooperation. The proximity in geographical, cultural and institutional terms, allows the access to
special relationships, better information, strong incentives, and other benefits in terms of
productivity and productivity growth, otherwise difficult to perceive at a distance. The
mechanisms of formal and informal organization and cultural norm can play an important role in
the development and operation of the cluster that provides a vehicle to conduct businesses and
institutions in a constructive and collective dialogue . The clusters become, therefore, a different
way of thinking about national economies, regional and local authorities, with a diversified
dynamic hierarchy and new roles for enterprises. An element present in marginal areas is the fact
that interpersonal relationships can also be a result of geographical proximity; in fact, at the local
level everybody knows each other, helping to create an atmosphere similar to that of the local
district of Marshall. Drawing the boundaries of the cluster involves a creative and informed
process with the understanding of linkages and complementarities of all sectors and institutions.
The cluster are groups of companies and institutions located on the same area and they constitute
a significant economic sector in the European context (Rocha, Sternberg, 2005). The management
model of these groups can not be universal, but there are different methods that vary within the
European Union, designed and implemented at local, regional and national level depending on
their scope and ambition. The formation of clusters, instruments able to enhance the competitive
strength of a place can become the tool to take advantage of the financial resources of Europe.
The cooperation and relations between regional and local institutions, universities, research
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centers, businesses and communities are crucial aspects in the change of economic policy
management. Competing at the global level poses challenges especially at the local level and the
formation of clusters that choose the bio-economy as an engine of development can make the

necessary change required at this stage of economic difficulties.

3.1 The space and the dynamics of local entrepreneurial

The regional development, especially the development of the weakest regions, requires incentives
towards fertile lands that are pervaded by business dynamism. Entrepreneurship has received in
the recent past a prominent place in economic theory, since it represents a key role for economic
growth. In contrast to the traditional theories of growth, where technological progress and
innovation have been considered as an exogenous force (manna from heaven), the theories of
endogenous growth confirms that innovation and entrepreneurship are endogenous forces led by
various actors in the economic systems and can be guided by smart public policy.
This new theoretical framework puts a lot of emphasis on critical success factors such as
competition, acquired interests, the R & D, knowledge spillovers, human capital, industrial
culture and entrepreneurship (Fisher, Nijkamp, 2009). In this context, the marginal areas are
incubators of business change. They are charatcterized by widespread information that allows a
localized learning, thanks to the interaction between local actors participating in the same
production and culture system (Camagni, 1991; Storper, 1992, 1993). The economic process
becomes immaterial, intended as conversation and coordination; stakeholders in the process are
not factors but reflexive human actors, individual and collective, and the nature of economic
accumulation is not only in material goods but also in relational activities (Storper, 1996). Such
framework encourages the creative and innovative personality, that is entrepreneurs who are
capable of an internal change in the economic structure. A paradox of globalization is that the
territories are important because the spatial proximity to knowledge can confer a competitive
advantage (Audretsch, Aldridge, 2009). The continuous search for new knowledge becomes
imperative for companies and can come from two main sources (Scott, 2006). First, firms acquire
knowledge as learning based on their own internal resources. Learning by doing is without any
doubt the most pervasive means by which they do it, especially in the case of small firms
(Antonelli, Calderini, 1999). Second, firms also learn appropriating knowledge produced by
external sources, from other firms or institutions such as universities or research institutions. The
ways in which companies tap the knowledge are many and varied and include written texts,
informal conversations, inter-company mobility of employees, strategic alliances, and so on. In
this way, the knowledge produced in a territory is acquired through spatial interaction (Audretsch,
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Fritsch, 2002).

4. The marginal Enterprises of Valledolmo: a protocluster of bioeconomy?

An example of the reasoning developed in the previous sections is given by Valledolmo, village
within the province of Palermo. Here are some regional references to catch the peculiarities of the
considered area. Sicily with about 5 million inhabitants (2011) represent 8.4% of the Italian
population, and is ranked fourth among Italian regions in terms of population.
The 9th general census of industry, services and non-profit institutions recorded in the island
271.714 enterprises (6.1% of the national total). The province of Palermo, with its 1.239.808
inhabitants, is the sixth largest province as regards demographic size representing about 25% of
the Sicilian population and 2.1% of the Italian population. The territory is composed almost
entirely of hilly and mountainous areas, so the coastal area consists of large urban concentrations:
only 312 kmq out of a total of 4.992 Kmq is located in the plains. This factor contributes to keep
high the share of the population living in towns with more than 20.000 inhabitants (70,57%) is
much higher than the Italian average (52.68%) as well as the Sicilian average (64.54%). The
small hilly and mountainous countries are generally united by a low level of local planning due, in
part, to a lack of capacity of government and, in part, to a low entrepreneurial dynamism, linked
to obvious forms of depopulation, to the reduced number of tourists, the precariousness of the
system of infrastructure connecting area (Abbate, 2005). The province of Palermo, in contrast to
the picture outlined before, has proved to be a lively area over the years, where aggregations have
been able to distinguish themselves for organizational and planning capacity. They were born
during the years of the pact society, local agencies for development that have contributed to the
adoption and diffusion of territorial policies that depart from the bottom. In particular, the villages
of the Madonie fall into geographical areas which, although peripheral, have established
institutional forms of inter-organization and socio-economic partnerships . Since the beginning of
1995, the territory started the Forum on Territorial Pact of the Madonie, signed at CNEL on the
23 October of the same year and approved by the CIPE on thel0 December 1996. The premises
of the Territorial Pact revolved around the local context and environment of Madonie,
characterized by a cultural and natural heritage of great interest, which deserves to be valued and
promoted for the purpose of socio-economic development of the whole territory. The task of the
Pact was to bring together the existing resources, stimulate local entrepreneurship and intervene
to bridge the existing infrastructure and services deficit. The Pact, finally, has placed among its
objectives the formation and retraining of local human capital. In the context of the Covenant of
the First Generation (1997) a total of 7 infrastructural interventions and 21 entrepreneurial
11



interventions have been funded, for a total amount of 52.726 billion lire.

Six out of the 21 beneficiary companies are related to the supply chain of agro-food (dairy
products, bread, tomato and honey) that triggered investments of around € 2.2 million of euros
corresponding to 16.3% of the total investments made. In the field of services two transactions
have been made that have resulted in investments of approximately 1.9 million of euros or 14% of
the total. The tourism sector and in a special way the activity of agritourism and rural tourism has
been involved in the activation of seven new firms with investments amounting to 3.1 million
euro. The bulk of the investments 