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Abstract

The paper considers the special features of applying the concept of smart
specialization in the old industrial coal-mining regions to implementing the strat-
egy for future sustainable development of the regions, as well as providing rec-
ommendations for ensuring the compliance of the institutional environment in
such regions of Ukraine with the principles and organizational requirements for
the implementation of this concept. The research is methodologically based on
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the theoretical principles of the evolutionary economics, in particular, on the con-
cepts of path dependency, lock-ins, and others. As an initial step towards creat-
ing new path development of old industrial coal-mining areas, the paper pro-
poses to forming institutional and organizational foundations for the development
of industries built on the principles of circular economy. It can be done by return-
ing waste from coal-mining and coal enrichment into production cycles using in-
novative technologies. It is proved that in the case of the of smart specialization
concept application in the conditions of the old coal-mining regions it should be
necessary to take a number of institutional measures, the main ones of which are
proposed in the paper.
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ence, lock-ins, regional innovation system, smart specialization, circular tech-
nologies.
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«Always look at the bright side of a thing,
and if there is no such — rub up dark one
until it becomes light».

(Chinese proverb)

Introduction

Deep technological changes, the emergence of new players in the global
markets and amplification of resources constraints as well as higher environ-
mental requirements — all these lead to changes in competitiveness of local busi-
ness firms, individual industries, the whole areas of economic activity in some re-
gions and worsen their social and economic well-being.One of the key topics in
economic and social literature devoted to regional development issues is a ques-
tion, why some regions cope with a decline in dominant economic sectors and
renew the economic growth and social resilience while other ones continue to
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depend on traditional depressed industries and/or on long-term and substantial
state support. History of globalization processes™ deployment demonstrates the
fact that the old industrial regions in many countries are predominantly those ar-
eas that reap the negative fruits of deepening these processes. At the same time,
examples of targeted economic restructuring of such regions in number of coun-
tries show that the curse of their industrial past is not an overpowering obstacle
to new development paths. The abilities to adapt, to identify new areas for local
resources involvement in economic activity, as well as to exploit the opportunities
that arise, based on the correlation of indigenous and global trends, — all this
combination can be translated into certain advantages that allow such regions to
compete even with more technologically advanced ones. However, in each spe-
cific case, such a combination of abilities, resources, trends and opportunities is
unique. Therefore, the experience of successful examples of old industrial re-
gions restructuring should be perceived rather as evidence of the need to search
for such a combination, as well as a guideline that indicates the approximate di-
rections of this search, but not as a recipe like «one size fits all», which is applied
without attention to local institutional and structural contexts.

The most difficult for economic restructuring at least in the institutional and
structural aspects are the old industrial coal-mining areas. In all countries where
coal has been extract by underground mining method, rather than by open pit
one, the issues of the old industrial coalmining regions (OICMR) has worsened.
As shown in the paper (Amosha et al., 2017), it is regular case that when any
fossil fuel-based energy source ceases to be dominant in the energetic balance,
the prices for it are set steadily low. The epoch of coal prevalence has ended in
the mid-fifties of the last century, and only institutional shocks (such as the oil
embargo of 1973, or the Chinese economic breakthrough in the early 21st cen-
tury) could disrupt this pattern. «Capital eschews no profit, or very small profit,
just as Nature was formerly said to abhor a vacuum» (Dunning, 1860, p. 36). Low
coal prices with high production costs lead to the collapse of entrepreneurship in
the coal mining, while the collapse of entrepreneurship leads to a series of clo-
sures of coalmines, and in turn, the closure of mines causes the economic and
social degradation of the related territories. «In an uncertain world, it also has to
be acknowledged that the adjustments to the supply side of global coal markets
could come faster and less smoothly than workers, companies and regions cur-
rently expect. If recent experience of global energy markets — whether for elec-
tricity, oil, gas, nuclear or renewables — has taught us anything, it is that «struc-
tural breaks» in the market environment often occur faster and can be more dis-
ruptive than key actors think is possible until they actually occur» (Caldecott et
al., 2017, p. 4).

This is confirmed by the following case of the Belitskaya coalmine in the
Dobropol'sky district of the Ukrainian Donbass. The private company «DTEK-
Energo» leases the state-owned coalmine, and since 2014, the coal extracting
has not been performing due to the absence of explored reserves at the enter-
prise, while the leaser has not funds for exploration. Currently, the mine operates
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in the mode of mine waters pumping. The town of Belitskoye with a population
exceeding 10 thousand people found itself in an economic crisis. By the way, the
population density in the town of Belitskoye is 4.95 thousand people / square km,
almost like in the German Ruhr, which is referred to as typical sample of old in-
dustrial territorial entities, although the Dobropol sky district itself has a popula-
tion density of 17 people / square km.

When coalmines are closing, in the short term it is not realistic to find thou-
sands of jobs for low-qualified employees because employment opportunities in
coal-mining settlements and in the surrounding areas are limited. Similarly, re-
gional economies typically cannot easily compensate large losses of economic
activity and tax on business and personal revenues that used to be main sources
of local budgets and funding of local public services on the territory, in short order
(Spencer et al.,, 2017, p. 7). For instance, in the Limburg region of the Nether-
lands the allocation of EU Structural Funds to help rebuild the regional economy
only officially ceased in 25 years after the beginning of the transition» (Caldecott
etal., 2017, p. 8). There is a regularity: the further the mining settlement from the
centre of the agglomeration and the more poorly the region itself, the less chance
the settlement has for restoration and development, even in an economically de-
veloped country like Great Britain (Salyaev, 2002).

One has to take into account that «coal mining elimination leads to an in-
crease in areas that are of a brownfield nature (this status has real estate, land
plots, the reuse of which is complicated by the presence of dangerous sub-
stances — clarified by us), and sometimes also blackfields, that are understood as
extremely contaminated areas, including post-flotation reservoirs, dangerous and
toxic waste landfill, impurity tanks, and soil contaminated with chemicals»
(Krzysztofik et al., 2011, p. 219).

In Ukraine, under the laws on the coal mines elimination all environmental
and social issues must be solved at the expense of the owner. If the mines are
state-owned, it has to be on the state budget. But, as practice shows, the funds
allocated for the implementation of projects for the closure of mines are never
enough, especially for social and environmental needs. In these conditions, with-
out significant external assistance and purposeful efforts of local communities,
the most likely the result of mass shutdown of coal mines will be transformation
of old industrial coal-mining regions into abandoned territories (for economic
sense) with hard environmental and social circumstances.

There are certain similarities in the nature and severity of the troubles that
have occurred in the old industrial regions of different countries, but the old in-
dustrial coalmining regions have their own peculiarities. Exceptions are cases
where mines are territorially aggregated with metallurgical plants or located in
conglomerations of large cities, as in the case of the Ruhr region, where the
population density reaches 5 thousand people /square km, and the coal-
metallurgical part of the agglomeration has practically merged into a single
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«Ruhr-Stadt» («the City of Ruhr») — a continuous series of production sites and
settlements.

Depressed mining regions are not a purely Ukrainian feature. American
researcher in the field of anthropology Kathleen Stuart (1996) more than twenty
years ago wrote the book, in which she described the situation with the closed
mines and surrounding settlements in the West Virginia (Appalachian Coal Basin
in the US). Abandoned houses, ruins of overhead buildings, mine waters that
came to the surface, emanations of methane, burning dumps, rusty trucks and
old refrigerators in the middle of the mine yard.... Of course, this situation does
not resemble the European reclaimed territories, thoroughly transformed «from
black» to the «green» condition, but it is close to the situation in Ukrainian towns
adjacent to the mines that have passed the liquidation stage. Therefore, the old
coalmining regions have, in the ironic sense, only one strong side — the «mix» of
a certain number of unemployed low-skilled labour force and large areas of con-
taminated territory with mine dumps. In fact, this is a dark side that needs to be
«rubbed» (as the Chinese proverb at the beginning of the paper suggests) in or-
der obtaining something worthwhile.

Under conditions of insufficiently developed institutional framework suit-
able for a regional development policy in decentralized market economy, as in
the case for Ukraine (Savelyev, Kurylyak, 2016, p. 106; Zhalylo, 2018, June, 22),
the complexity of the structural situation in the coal-mining regions is com-
pounded by the inadequacy of the institutional basics for the policy strategies on
regional and local levels, which are aimed at facilitating the revitalizing of eco-
nomic growth and ensuring certain social and environmental standards in a re-
gion.

In recent years, the concept of a regional strategy for smart specialisation
has emerged and is developing in the European Union. This concept is officially
recognized and disseminated as a practical tool for ensuring innovation-driven
sustainable growth and cohesion in the EU, which combines regional, innovation
and industrial policies. In certain aspects, the use of this concept may be useful
in order to effectively address the issues of old industrial mining regions’ revitali-
zation. But it requires introducing of appropriate elements of institutional envi-
ronment in order to elaborate an effective and technically feasible strategy for
smart specialization of declining coalmining regions, especially in the institution-
ally underdeveloped Ukrainian economy. The main question is what additional
elements are needed to introduce in the existent institutional environment in the
old industrial coalmining regions which will ensure that it conforms to the smart
specializations concept and its implementation in the context of necessary acti-
vating of local communities™ initiative and possibilities for raising funding from
European funds?

The aim of this paper is to identify the peculiarities of application of the
concept of smart specialization for formation of economic basics for ensuring the
future sustainable development of the old industrial coal-mining regions, as well
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as to assess the compliance of the institutional environment in such regions of
Ukraine with the principles and organizational requirements for the implementa-
tion of this concept. In so doing, we try to methodologically ground our research
in the framework of evolutionary economics and applied in the process of its
conducting such concepts as path dependency, regional innovation system and
smart specialization. From a methodical point of view, the paper is a conceptual
contribution and does not include any empirical evidence.

The paper is organized as follows. The next section gives an overview of
the main issues of the old industrial regions revitalization with stress on the
coalmining regions’ peculiarities. Answers to the research questions are provided
by a reviewing the relevant literature and the experience of authors obtained dur-
ing participating in several coal-mining concerned projects and activities of the
Agency of Regional Development «Donbass» in the coal-mining settlements of
Donetsk and Luhansk oblasts in Ukraine. The next section is devoted to the con-
sideration of the evolution of the concept of smart specialization and to assess
the suitability of institutional environment of the old coalmining regions to the
principles and organizational requirements of this concept. Further, recommen-
dations will be given on the formation of the necessary framework institutional
conditions for the effective and technically feasible application of the concept of
smart specialization in the old coal-mining region. The paper is concluded with
consideration of some discussion points related to the research topic and conclu-
sions.

Old industrial regions:
weaknesses, main issues and directions
of their new path creation

Old industrial regions (OIRs) are defined here as territories with economies
dominated by industrial complexes that have evolved over a period of time but
are currently undergoing decline and have a relatively low level of technological
development, which leads to the loss of regional competitive advantages (T6d-
tling & Trippl, 2004; Glonti, 2008; Zhalylo & Snihova, 2012).

Typically, the OIRs are associated with economic and social decline, the
main reasons for which may be:

1) the deterioration of the qualitative and quantitative characteristics of the
resource base (Khadzhynov, 2012);

2) changes on the international markets and competitive positions under
the orientation on exports of raw materials, primary metals, and chemicals of the
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basic branches of the economy of regions (Tédtling & Trippl, 2005; Park, 2009;
Zhalylo & Snihova, 2012; Sobolev, 2015; Shelomentseva et al., 2016);

3) transition in post-socialist countries, including the inconsistency of rele-
vant reforms (Swain & Mykhnenko, 2007; Koutsky et al., 2011; Kilar & Rachwat,
2014; Kubejko-Polanska, 2015; Snihova, 27 May 2016; Hu & Hassink, 2017);

4) gap in technological development of regional basic industries (Hodson,
2008; Vyshnevsky & Dementiev, 2011; Tddtling et al, 2013; Kleibrink et al.,
2017; Uskova et al., 2017; Lyashenko & Pydorycheva, 2018);

5) ecological situation (Vishnevsky, et al., 2011; Selin, 2015);

6) a set of above mentioned reasons (Lyakh, 2007; Glonti, 2008; Snihova,
20 August 2016).

The industrialized countries have faced with necessity of structural mod-
ernization of the OIRs in the late 70's — early 80-ies of the last century that has
been mainly due to the offshoring of production to countries and regions with
cheap labour. By the beginning of the XI century, the problem has been decided
one way or another by the efforts of regional and national governments as well
as the European Union ones. In some places, the economy of the OIRs has been
diversified and has gained new breath. In other regions, resolving the task has
been slowed down and the problem has gradually disappeared (as the least in a
social dimension) due to migration processes. But with the onset of the Great
Recession in 2008, the issue of overcoming the socio-economic consequences
of the dependence of a number of regions on the stagnant spheres of economic
activity has appeared again in a number of urgent and priority tasks in the politi-
cal agendas as well as has been arousing in academic publications. Require-
ments for industries, which are associated with the exacerbation of the environ-
mental situation, in particular the transition to the so-called a zero-carbon produc-
tion, even more actualized the issues of old industrial regions transformation
(Campbell & Coenen, 2017, p. 11; Sartor, 2017, p. 7).

In Ukraine, the problem of restructuring of OIRs was frozen for a long time.
Initially, it was associated with rent-seeking attempts of regional business elites
to extend the exploitation of assets of basic industries and resource potential of
industrialized areas (Lyakh, 2007b; Swain & Mykhnenko, 2007; Snigova, 2016).
This was due to the fact that the low productivity of the basic industries of the old
industrial regions was offset by the cheapness of energy resources, raw materi-
als and labor, as well as low ecological requirements for industrial activity. Sub-
sequently, the situation of the old industrial regions as one of the main suppliers
of foreign currency to Ukraine and a certain cohesion of the working class of
metallurgical and coal mining enterprises of the regions allowed local elites to
withstand the sluggish attempts of the central authorities to restructure the econ-
omy of these regions as well as to demand certain preferences that were benefi-
cial to this elite. It was on the one hand, and on the other hand, the central gov-
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ernment did not have sufficient political will and financial resources to make real
attempts for the radical restructuring of the OIRs economies. As a result, a spe-
cific social capital has accumulated in the Ukraine's OIRs, which became a fa-
vourable ground for the instigation of separatist sentiment in these regions, es-
pecially in the Eastern coalmining ones (Zhalylo, 2017, June 9)1.

There are many publications in which authors tried to present and analyse
the experience of OIRs restructuring in Europe and North America (see, for ex-
ample: Beauregard et al., 1992; Grabher, 1993; Eckart et al., 2003; Hudson,
2005; Lyakh, 2007a; Hodson, 2008; Trippl, 2009; Birch et al., 2010; Koutsky, et
al., 2011; Lyashenko et al., 2013). But most of these publications evidences on
events and policy measures that have occurred ten or more years ago in other
global economic situation and in other national, political, regional, and institu-
tional contexts. In the paper (Birch et al., 2010) highlight diverse experiences
among the OIRs been investigated and stress on the role of «different national
varieties of capitalism in shaping regional trajectories and the different mecha-
nisms of regional adaptation promoted in the different countries» (p. 35).

In order to understand the changing trajectories of development of eco-
nomic entities, their groupings by industrial or territorial features from growth to
decline and vice versa, one has to rely on evolutionary approaches in economics,
especially while investigating the development of individual industrial complexes
and regional economies. The evolutionary economics considers the economic
development of the region as a dynamic process involving on-going transforma-
tion, and although it does not pretend to a complete analogy with deployment of
natural processes, but emphasises that the main elements of the regional eco-
nomic system are historically and socially formed (Hudson, 2005, p. 583). It
means that during this process, new firms are emerging within the existing
spheres of economic activity at the territory of certain regions, and then during
their life cycle, most of these firms, depending on external and internal factors,
are experiencing growth or decay before they cease their existence, being ab-
sorbed by other firms or eliminated. In a market economy, the overall level of re-
gional socio-economic performance (added value, personal revenues of citizens,
local budget etc.) results from aggregated performances of firms located in a
specific region.

Firms that form regional industry branches seek to promote their interests
based on sound rational decisions and interactions with other firms, institutions
and public agencies. They gradually form clusters that adapt to the general insti-

' By the way, according to some researchers, it was the specific social capital that was
accumulated in the former coal mining regions of England and the USA that had a signifi-
cant impact on the results of the Brexit vote and the election of US President D. Trump
(Hassink, 2018 cited Barnes & Christophers, 2018; Snihova, 2016, August, 20; Zhalylo,
2017, June, 9). There was discontent with the quality of life and nostalgia for the industrial
past of the population of these regions.
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tutions that determine the economic activity in a given country, as well as create
their own institutions operating within the cluster. The results of firms’ independ-
ent or coordinated within the cluster decisions and the interaction of these firms
are manifested in the overall regional economic development. Therefore, the
evolution of regional industrial branches and clusters, as well as the forms and
methods of interaction of all actors that are concentrated in them, is transformed
into the evolutionary development of the region's economy.

As stated by Ron Boschma and Jan Lambooy (1999 a, p.414), evolution-
ary approach may be useful to describe and explain: 1) the process of localized
«collective» learning in a regional context, 2) the adjustment problems that have
regions in the face of global uncertainty, and 3) the emerging of new industries in
a region as an evolutionary process, in which the focus on spatial factors of in-
creasing returns (that is, agglomeration effects) may result in a regional lock-in
due to this specialization.

One of the main in the theory of evolutionary economics in relation to re-
gional development is the concept of path dependency. The concept explains
how the set of decisions one could apply for any given circumstance can be lim-
ited by the decisions one has made in the past, even though past circumstances
may no longer be relevant. As for regions, a path-dependent processes [regional
development — clarified by us] or systems [economies of regions] are ones
whose outcomes [comparative advantages, competitiveness, sustainability etc.]
evolve as consequences of the processes or systems own histories (Martin &
Sunley, 2006).

Another concept proposed by Gernot Grabher is closely related to the path
dependency and the evolution of the regional institutional environment. This is
the concept of lock-ins, which restrain the necessary processes of restructuring
regional economies. The situation in which the blocking effect appears is that re-
gions with a high level of specialization in particular industries, with the appropri-
ate resources, competencies and institutional structures, cannot adequately re-
spond to demands of the changing market. The study of Gernot Grabher (1993)
concerning the Ruhr region in Germany showed that the overspecialization of the
local economy in coal mining, the production of primary metals, steel and prod-
ucts of basic chemistry in conjunction with the specific institutional environment
that matured over time in these regions (close inter-industries ties, political
framework of the main actors™ coexistence, their cognitive perception of the chal-
lenges for the necessary changes), — all this mixture creates barriers for the re-
gional new path creation. In other words, lock-ins can be considered as ...»thick
institutional tissues aiming at preserving existing industrial structures and there-
fore unnecessarily slowing down industrial restructuring and indirectly hampering
the development of indigenous potential and creativity» (Hassink, 2005, p. 522).
Mike Hodson (2008) applied a figurative expression, emphasizing that the old in-
dustrial regions are clamped between the pressure of the need to be transformed
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and he obduracy of social, cultural and institutional relationships in these regions
(p-1057).

Gernot Grabher (1993, pp. 260-264) identifies lock-in as threefold and
sets off three types: functional, cognitive, and political.

Functional lock-in. It appears when excessively strong and often hierar-
chically organized inter-firm communications and networks in stagnant industries
hinder the development of alternative connections and reorientation of value
chains.

Cognitive lock-in. It occurs when the prevailing worldview among the
main actors in the region influences the formation of a «collective opinion» that
hampers the creative and unbiased approach to developing the necessary solu-
tions and new ideas.

Political lock-in. The existence of close (and often rent-seeking) relation-
ships between representatives of public authorities and the private sector that are
aimed at preserving traditional industrial structures and hampering alternative di-
rections of regional development due to fear of personal or collective losses as a
result of the restructuring.

«The initial strengths of the industrial districts of the past — their industrial
atmosphere, highly developed and specialized infrastructure, the close inter-firm
linkages, and strong political support by regional institutions — turned into heavy
obstacles to innovation. Regional development became «locked in» by the very
socioeconomic conditions that once made these regions «stand out against the
rest». In other words, they fell into the trap of ‘rigid specialization™» (Grabher,
1993, p. 256). Based on the above, one can state that not only the behaviour of
firms that form regional branches of industry and create clusters, but also the pol-
icy of local and regional authorities, and in the broader sense, the institutional
environment in which firms and authorities are operating, determine the dynam-
ics of development and the ability of OIR's economies to transform. Existence,
high degree of negative influence and stability of the manifestation of path de-
pendence in the form of listed lock-ins can significantly inhibit the transformation
of the economy of the OIR or even reduce it to nothing. Although this relationship
is not deterministic, it is possible to assume with a high degree of certainty the
following (see: Hassink, 2017). If the institutional insensitivity or resilience of re-
structuring is strong in matured industrial clusters suffering from de-
industrialization (that is, there are strong cognitive and political lock-ins), there
will be a tendency to maintain existing industrial structures or their modernization
based on incremental innovations within existing technologies and production
capacities (path adjustment). If cognitive and political lock-ins turn out to be
weak, then the institutional resistance to restructuring will be weak, and as a re-
sult, there may be more opportunities to create new industries that partially stem
from existing industries (path renewal).
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In the paper (Tédtling et al., 2013) authors while investigating the dynam-
ics of new industries and firms emerging in OIRs came to the conclusion that this
dynamics in each concrete case is related to the institutional background in a re-
gion and characteristics of its respective regional innovation systems. The con-
cept of a regional innovation system (RIS), which is also a key element of the
evolutionary economics, emphasizes that innovation and economic growth are
stimulated by the interaction between geographically-located business and insti-
tutions involved in the production and dissemination of knowledge such as uni-
versities and research institutes, technology transfer centres, etc. (Freeman,
1987; Braczyk et al., 1998; Asheim & Coenen, 2005; Doloreux & Parto; 2005;
Isaksen & Trippl, 2014; Isaksen et al., 2018).

Exploring the path development of the RIS, Arne Isaksen and Michaela
Trippl (2016) identified two types of these systems: «thick» and «thin». Thick
RISs are predominantly located in urban areas and include institutions of higher
education, research centres and a large industrial sector. They are less suscepti-
ble to the influence of the path dependence in their development. While thin RISs
have these elements to a lesser extent, they are more likely to be affected by the
path dependence. According to the authors, the thick RIS can produce a renewal
of the regional path development or even a creation of a radically new path. At
the same time, thin RIS can only provide modernization of the path development
within the existing industrial structure (Isaksen & Trippl, 2016, pp. 78 — 80). Ber-
ger and Frey (2017) while examining differences in new industry creation across
cities, have shown that new industries mainly emerge in human capital abundant
places and cities that specialize in industries that demand similar skills. Clearly,
there are extremely thin RIS in the coal mining old industrial regions, as well as
the lack of a highly skilled workforce, all these means that there are not enough
internal resources for a radical change in the path development in these regions.

Nevertheless, the evidences of successful experience in creating a new
development path for OIRs after a deep industrial downturn in Europe and North
America confirm the prospect and the ability to make fundamental regional trans-
formations. Such a transformation of existing industrial, institutional, social and
technological structures is not an easy and simple process, but it is connected
with the issues of creative destruction: when new industrial activities, structures
and networks appear, but existing ones have to be radically transformed or de-
stroyed (Boschma & Lambooy, 1999 b, p. 392; Campbell & Coenen, 2017, p. 1).
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The concept of smart specialization
as a new challenge for policy
and the possibilities of its application
in the old industrial regions

Not only in regional sciences has occurred a paradigmatic shift of research
methodology from orthodox to evolutionary and institutional approaches as well
as multi-scalar thinking. The old paradigm in regional policy also is being shifted
by new one during last decade. This paradigm of regional policy centred on top-
down decision making by the central government agencies, relying on the tem-
plate solutions that brought successful results in some regions, that is, acting on
the principle of «one size fits all». Thus old paradigm was largely ignoring mixed,
integrated and bottom-up approaches as well as place-based one. Tédiling &
Trippl (2005, p. 1204) stressed that «...specific strengths and weaknesses of re-
gions in terms of their industries, knowledge institutions, innovation potential and
problems are frequently not sufficiently taken into account. Furthermore, regions
are often dealt with in an isolated manner, i.e. the interrelationships with other
regions and with higher spatial levels (national, international) are left out of con-
sideration». The ineffectiveness of such a regional policy has becoming evident
since the last two decades of last century and especially during the overcoming
the consequences of the Great Recession, when in each specific case for the re-
gional issues resolving have needed to take into account the specific conditions
of the region and to provide more competence for decision-making for those level
of power that were closer to the problem and could better elaborate the neces-
sary measures.

The new paradigm of regional policy is «place-based, multi-level, innova-
tive, and geared to different types of regions» (Vanthillo & Verhetsel, 2012, p.4).
Recently, the concept of smart specialization has occupied important place in the
regional policy of European countries as well as in academic literature (see, for
instance: Vanthillo & Verhetsel, 2012; McCann & Ortega-Argiles, 2014; Pyka &
Janiszewski, 2014; Grillitsch, 2016; Sérvik et al., 2016; Kleibrink et al., 2017; Bal-
land et al., 2018). The role of smart specialisation in current European regional
policy is to such the extent that the availability of a national or regional strategy
for smart specialization has become a prerequisite for funding of countries or re-
gions of the EU from the Structural Funds.

The smart specialisation concept has been elaborated by a group of aca-
demic experts named Knowledge for Growth, which has been created by the
European Commission, DG for Technology and Innovation in 2008. The concept
has been becoming popular in European countries and recently abroad. So
popular that it became an example of «policy running ahead of theory». As it rec-
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ognized by main ideologist of the concept with co-authors (Foray, David & Hall,
2011, p. 1): «...while smart specialisation seems to be already a policy hit and
policy makers show some frenetic engagements towards smart specialisation,
the concept is not tight in particular as an academic concept... There is therefore
a growing gap between the policy practice and the theory».

Initially, the key idea of smart specialization was that leading innovative
regions should specialize in R&D and pioneer introduction of new general-
purpose technologies (i.e. digital, nano-, bio-, advanced materials, etc.), while re-
gions lagging behind in innovative development have to promote these technolo-
gies for application by local firms and start-ups. But since the time the concept
has evolved and changed radically. Foray, David & Hall (2011, p. 5) pointed out:
«Smart specialisation must not be associated with a strategy of the simple indus-
trial specialisation of a particular region... smart specialisation is a process ad-
dressing the missing or weak relations between R&D and innovation resources
and activities on the one hand and the sectoral structure of the economy on the
other. Smart specialisation therefore implies rejecting the principle of a sharp di-
vision of labour between knowledge producers and knowledge users. Any region
is facing at least some challenges in terms of improving the operational efficiency
and product quality of «something» and this is a matter of R&D, capabilities, in-
novation, etc.»

What this definition means in official European practice is enshrined in the
relevant EU regulation (European Parliament and Council, 2013): «'smart spe-
cialisation strategy means the national or regional innovation strategies which set
priorities in order to build competitive advantage by developing and matching re-
search and innovation own strengths to business needs in order to address
emerging opportunities and market developments in a coherent manner, while
avoiding duplication and fragmentation of efforts; a smart specialisation strategy
may take the form of, or be included in, a national or regional research and inno-
vation (R&l) strategic policy framework» (article 2, paragraph 3) ... «smart spe-
cialisation strategies shall be developed through involving national or regional
managing authorities and stakeholders such as universities and other higher
education institutions, industry and social partners in an entrepreneurial discov-
ery process» (Annex |, paragraph 4.3, subparagraph 2).

From this definition it can be seen that smart specialization strategies are
closely related to the development of regional innovation systems that are able to
independently produce new knowledge to translate them into innovations in the
regional economy, or to attract external sources of knowledge for innovative de-
velopment of the region. Trippl and Otto (2009) has identified, more specialized
the regional innovation system a region has, a weaker performance with respect
to incremental change and diversification but high performance regarding radical
change in an established industry it demonstrates. Nevertheless, the shortages
of less specialized RIS regarding ability to support radical change of path devel-
opment can be compensate by applying of exogenous sources of proper knowl-
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edge. The role of exogenous knowledge as sources of new path development
has been investigated by Trippl et al. (2017). They argue that different RISs vary
substantially in their needs for exogenous sources of knowledge as well as in
their capacities to use knowledge generated elsewhere. A region with weak RIS
but oriented on attract and absorb non-local knowledge can use this system for
accelerating of new regional path development.

Coenen et al. (2015) show that introduction of radical emergent technology
is necessary policy direction for new regional path development, but not suffi-
cient. They argue that to avoid a singular focus on technology-push, policy
should pay more attention to complementary experimentation processes in rela-
tion to demand-side characteristics, firm strategies and business models as well
as regulatory aspects. Moreover, coordination between regional innovation policy
and adjacent domains and levels of policy-making is needed as some of the most
pressing obstacles for renewal of an old industrial region are not specific to the
region but instead to the industry at large.

In general terms, the smart specialization (now its full name «Research
and Innovation Strategies for Smart Specialization» — RIS3) is a strategic ap-
proach to developing a policy of maximizing the region's innovative potential,
whether it is economically strong or weak a region and whether it is related to
high-tech or low-tech innovations. The process of policy measures’ elaborating in
the frame of RIS3 incorporates elements of both horizontal and vertical policies,
that will result in identifying and selecting priority areas (economic activities,
technologies, and infrastructures) for targeted support of innovative development
of specific regions and countries.

Such an approach is certainly justified, but it does not deny the necessity
and effectiveness of local communities’ initiatives. As Elinor Ostrom (1990) has
shown, irrigation systems created and supported by peasants themselves, primi-
tive structures made of logs, stones and clay can give better results in terms of
system stability and socio-economic parameters than the newest reinforced con-
crete structures built under the projects of professional engineering companies
for money from state budget or international donor organizations. The importance
of community involvement onto strategic activity with regard to Ukrainian reali-
ties, is also stressed by (Zhalylo, 2018): «Strengthening the ability of regional
communities to effectively address a significant part of the issues of territorial de-
velopment increases the inclusiveness of local economies (involvement of all
community members in the formation and obtaining of results, as well as increas-
ing their sense of responsibility for this result). In turn, this strengthens the cohe-
sion of the community and forms the consolidated interests of the territories».

Essential opportunities for changing the social and economic situation in
the Ukrainian coal-mining OIRs, in our opinion, can ensure the implementation of
the smart specialisation approach. It is reasonable to consider the circular econ-
omy as an affordable means of reviving the coal-mining OIRs, which receives a
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new impulse with a large-scale implementation of complex programs and individ-
ual projects within the so-called «Industry 4.0». «Coal sludge is not a problem, it
is a raw material.» This motto of the German firm "Hélter" could become the key-
note of the smart specialization for the coal-mining OIRs, regardless, whether it is
in the Donbas, or the Lviv-Volynsky Coal Basin in Ukraine or in the mining towns
of West Virginia in USA, or elsewhere having post-coalmining territories.

Accumulated mass of waste from previous mining activities worsen the
environment, but in some cases they are resources for economically advanta-
geous recycling. Even mine water is a powerful economic resource. It has been
stressed at the 13th International Congress with the promising title «Mine Water
and Circular Economy — A Green Congress» held under the auspices of the As-
sociation of Mine Waters in Finland last year (Menéndez et al., 2017, p.13).

The off-balance sludge (flotation waste) formed during the wet separation
of coal usually requires the use of sludge recorders (tailings). In Ukraine, accord-
ing to the Institute of Coal Energy Technologies of the National Academy of Sci-
ences of Ukraine, more than 190 million tons of coal-containing materials have
been accumulated in them (Dunaevskaya, 2012).

Differences in approaches to the treatment with mining waste in Europe
and in Ukraine prompted the officials of the European Commission to introduce
into the Agreement on the Association of Ukraine and the EU the requirement
that the subsequent restructuring process should cover all stages of coal produc-
tion: from mining and enrichment to processing and recycling (Article 339 Section
V, Chapter 1).

As an example of the European attitude to the environment, the activity of
the special economic zone Katowice, established near the Polish town of Sos-
nowiec in Silesia, use to be cited. After the shutdown of the old coal mines and
related industries enterprises, the return of post-industrial territories to economic
activity became a priority there. Of the 27 large facilities has been built, 21 of
them are located in cleaned areas, which previously contaminated with waste
from mines and washeries. The number of people employed at these facilities is
about 6 thousand people (Krzysztofik et al., 2011, p. 219-221). But the economic
zone «Katowice» cannot be a model for suggested above a strategy of smart
specialization focused on the circular economy, because this zone has not been
designed to installation for the useful processing of any coal waste and their re-
cycle.

Unlike the Polish approach to the development of post-mining areas, the
project presented at the 2nd International Clean Technology Forum
ECOSMART-2012 suggested the start-up for recycling waste of coal enrichment
at the Svyato-Varvarinskaya concentrator in the suburb of Krasnoarmeysk
(nowadays Pokrovsk) in 2014. Due to military operations in the Donbass the
situation has changed, but the project has not lost its relevance. The installed
capacity of the proposed electric generation station is 45 MW, while supplying to
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consumers 360 million kWh of electricity fer year and producing 67 million ce-
ramic building blocks weighing 3 kg each”. The project may establish the sound
foundations for successful economic development of the post coal-mining area.

The German project to turn the «Prosper-Haniel» mine into a pumped
storage power plant in the Ruhr Area has led to an increase the attractiveness of
this old industrial region due to possibility of using the mines as energy storage
(power hubs). Under the project, a pumped energy storage system could gener-
ate 200 megawatts of power, enough for almost half a million homes®. Hydro-
accumulating power stations on the basis of mines can effectively solve not only
energy and economic tasks, but also a wide range of social issues.

Electricity hubs in the old industrial regions of Ukraine and Poland could
become significant for both countries as well as European energetic, as stated in
the report, which was presented at the Polish Sejm at a special symposium on
energy issues in October 2017 (Amosha, Cherevatsky, Payonk). Pumped stor-
age power plants on the basis coal mines are also the embodiment of the circular
economy, because the mine water used in their work refers to production waste
typical of coal mining activities. Some more detailed proposals on the deploy-
ment of recycling business in the former coal-mining areas are given in the works
(Cherevatsky & Soldak, 2016; Novak, Soldak, & Cherevatsky, 2016).

Recommendation
and topics for discussion

In essence, the smart specialization strategies for the Ukrainian coal-
mining regions should be the strategies of communities’ survival after ceasing in-
tensive mining activities in the regions. For these regions, as the initial step in
changing the path development may be considered the smart specialisation
strategies, which theoretical basis is another concept of an evolutionary econ-
omy, the so-called related varieties (see, Frenken, et al, 2007; Asheim,
Boschma, & Cooke, 2011; Balland et al., 2018). This concept suggests that a
change in the development path may not start with radical transformations in
technologies, business organization patterns, composition and quality of re-
sources used, including labour. Specialisation and related variety capture indus-
tries with knowledge that is similar enough to allow for interactive learning and
knowledge transfer, and thus innovation (Grillitsch et al., 2018, p. 261).

2 Environmental projects of Donetsksteel Group and Innotech Company, 2013. Retrieved
from: https://www.youtube.com/watch?v=ZjybWILAsA8. Accessed 12 June 2018.

% See: In Germany, miners and others prepare for a soft exit from hard coal. PRI's The
World. December 11, 2017. Retrieved from: https://www.pri.org/stories/2017-12-
11/germany-miners-and-others-prepare-soft-exit-hard-coal. Accessed 20 June 2018.
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At the beginning stage of smart specialisation implementing it may be use
of technologies and business models that have the potential for diversification of
the current economic activity, arising as a result of similarity in the knowledge
base and qualifications of workers with other industries that are not currently in-
terwoven with the current one neither in the value chain, nor in trade interde-
pendence. For the old coal-mining regions, such related varieties can become
circular productions, which are returning coal mining and coal enrichment waste
to production cycles by using innovative technologies.

The transition to a circular economy in the old coal-mining regions requires
targeted mobilization of local communities’ initiatives and substantial external as-
sistance. Therefore, when elaborating the smart specialization strategy for coal-
mining OIRs, the first priority is to demonstrate the benefits and focus of all
stakeholders, both from the local population and the business environment, on
the possibility of achieving high welfare indicators as a result of processing of ac-
cumulated industrial wastes.

In this case, it is advisable in the territory of coal mining OIRs to create
waste-processing business units in the form of social enterprises or energy co-
operatives, the experience of creation and functioning of which has been accu-
mulated in the regions and communes of the EU member states (see: Spiesber-
ger et al., 2018). In the equities of these enterprises there must be a certain
share belonging to the community, which will allow controlling the activity of
these enterprises from the side of the community, and also participate in the dis-
tribution of profits. Networks of such social enterprises and energy cooperatives
in the regions with the appropriate infrastructure (centres for the circular tech-
nologies transfer, training centres, logistics firms, etc.) are able to accelerate the
development of this social initiative within the framework of the smart specializa-
tion strategies of coal-mining OIRs. In the future, such networks may transform
into eco-innovative clusters with appropriate innovation infrastructure. But the last
requires a more detailed study of the expediency and justification of the technical
feasibility of such a transformation, since it will require the recruiting of out-
sourced personnel and a substantial retraining of the workforce in the region.

But there are at least two complications that make it difficult to organize
economic activities for the processing of coal mining waste. First, the waste in
most cases has its owner — the enterprise, the executive bodies of state power,
which can prohibit the processing of waste. Thus, in the late 1990s, the
Makeevka Research Institute for the Safety of Work in the Mining has developed
an innovative technology for extracting rare-earth elements from waste rock
dumps. Due to the fact that there was no internal demand for these materials, the
implementation of the project required the attraction of significant foreign invest-
ment and the establishment of a joint venture for the export of recovered materi-
als. The Cabinet of Ministers of Ukraine gave a negative response to the relevant
request and banned any processing and export activities with rare-earth ele-
ments because of its «strategic importance». Close to mentioned is next an insti-
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tutional issue that has to be resolved at the national level — to set clear national
goals and standards, according to which state agencies, private firms and other
stakeholders should act in cases of revitalization of abandoned former industrial
buildings and areas, that is, brownfields. The standards should include recom-
mendations for using these brownfields depending on the types of pollution and
directions for the further use of the former industrial object (see: Lyakh, & Soldak,
2018).

The second complication is the need to attract significant funds for the
coal- mining community as an investment. The situation of the deficit of invest-
ment resources in such communities in Ukraine is complicated by systemic
shortcomings in the state management of regional development, in particular, by
the lack of instruments of influence on the development of entrepreneurship, the
weak involvement of civil society in the implementation of regional development
programs.

It will be possible to arrange municipal loans to the likeness of municipal
industrial profitable bonds issued in the Anglo-Saxon countries. Such experience
began to break through the bureaucratic barriers in Ukraine (see: Davidenko,
2017). However, the issue of such bonds will require solving a number of institu-
tional problems, first of all, the coordination of the relevant provision and obtain-
ing permission from the Ministry of Finance. A real source of attracting external
funding to Ukrainian coal-mining regions may be the presenting the smart spe-
cialisation strategies of these regions to European RIS3 Platform and applying to
the EU funding due to environmental tasks that these strategies aim to decide.
And finally, a real source of strategies implementation funding is the State Fund
for Regional Development. For the submission of bids for obtaining funding from
the Fund, the existence of an environmentally oriented strategy of smart speciali-
zation can very much benefit.

Conclusions

Typical old industrial coalmining regions are symbiosis of monoindustrial
clusters of enterprises and surrounding settlements located in territories with a
relatively low population density where. The unfavourable geological conditions
of coal deposits, high self-production costs and stable low prices for coal cause
shrinkage of coal mining and coal mines closure in Ukraine. The old industrial
coalmining territories in Ukraine are threatened with complete degradation and
transformation into abandoned ones with severe environmental and social situa-
tion after the discontinuation of intensive coal mining activities, unless measures
to diversify economic activity in these territories are implemented.
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In order to understand the possibilities for changing of trajectories of old
industrial coal-mining regions development one has to rely on evolutionary ap-
proaches in economics which considers the economic development of the region
as a dynamic process involving on-going transformation, and the main elements
of the regional economic system as historically and socially formed ones. The
main concept of the evolutionary economics theory in relation to regional devel-
opment is the concept of path dependency, which in its turn determines the con-
cepts of functional, cognitive and political lock-ins. The works of a number of re-
searchers devoted to issues of development, decay and revitalization of the old
industrial regions has shown that in order to reduce cognitive and political barri-
ers and to avoid a significant opposition to the restructuring of the region by local
institutions and actors, it is first of all necessary to ensure an appropriate institu-
tional environment.

In the mining region's conditions with the institutional environment dis-
torted by the path dependence, almost complete lack of a proper regional innova-
tion system, as well as the presence of predominantly low-skilled labour, the re-
structuring of economic activity in these regions by encouraging the emergence
of fundamentally new branches of economic activities and planting of high-tech
industries is not realistic.

For the old coal-mining regions, as the initial step in changing the path de-
velopment may be considered the strategies, which theoretical basis is another
concept of an evolutionary economy, the so-called related varieties. This concept
suggests that a change in the path development may not start with radical trans-
formations in technologies, business organization patterns, composition and
quality of resources used, including labour. At the beginning it may be use of
technologies and business models that have the potential for diversification of the
current economic activity, arising as a result of similarity in the knowledge base
and qualifications of workers with other industries that are not currently inter-
woven with the current one neither in the value chain, nor in trade interdepend-
ence. For the old coal-mining regions, such related varieties can become circular
productions, which are returning coal mining and coal enrichment waste to pro-
duction cycles by using innovative technologies.

The transition to a circular economy in the old coal-mining regions requires
targeted mobilization of local communities’ initiatives and substantial external as-
sistance. A real source of attracting external funding to Ukrainian coal-mining re-
gions may be the application of European experience in elaborating of regional
smart specialization strategies. In essence, the smart specialization strategy for
the coal-mining regions should be a strategy of communities’ survival after ceas-
ing intensive mining activities in the regions on the basis of the mentioned circu-
lar production technologies. This will provide satisfactory level of the welfare in
the community over a period of time necessary to further restructure the region's
economy, including on the basis of the modern technologies. The volume of the
accumulated waste in the region has to be sufficient for generated revenues that
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allow overcoming poverty and ensuring sustainable development during needed
period.

It is also necessary to create information and consultation platforms for
smart specialisation in the old industrial coal- mining regions, which will expand
the capacity of all stakeholders to work together on investing in brownfields ob-
jects in the coal-mining territories, will provide communication channels between
potential investors and officials and policy-makers on the regional and local lev-
els, facilitate access to the necessary information, for example, covering land use
opportunities and attracting financial resources, and also facilitates the search for
creative projects for the restoration of abandoned territories.

To implement the smart specialization strategy elaborated for the old in-
dustrial coal-mining regions and aimed at deploying business in these regions
engaged in the recycling of coal industry waste, it is necessary to resolve the fol-
lowing institutional issues:

e to provide access of the communities of the respective regions to the
coal mining waste and coal enrichment reserves;

e to set clear national goals and standards, according to which state
agencies, private firms and other stakeholders should act in cases of
revitalization of abandoned former industrial buildings and areas, that
is, brownfields;

e to create the necessary mechanisms of state support for investing in
projects devoted to deployment of circular production using various
forms of financing, including the issuance of local loans.
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