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Abstract: Greece represents a very peculiar case of industrial development due to a series of historical
evolutions. Hence, the present paper aims to discuss the shift from the unregulated and unplanned
spatial development paradigm of productive activities to the one of modern “Business parks” (here-
inafter BPs), expected to adapt to international standards the location and function of industrial
activity, in the Greek territory. Inherent problems and constraints hampering the modernization of
industrial development are presented and specific policy recommendations are formulated, with the
aim of embedding the industrial parks in sustainable territorial development. This is done through a
four-step methodology including (a) an inventory of BPs from the international milieu and the review
of current trends in view of the green transition, (b) an analysis of the effects of Greek regulations on
the development of the so-called “Organized Receptors of Manufacturing and Business Activities”
(OYMEDs) and the suggestion of guiding principles as BPs become more attractive, and (c) the
construction of a system of indicators that may govern the transformation of existing parks into
eco-industrial parks (EIPs) and monitor their multiple performances. Lastly, an attempt to apply
this system of indicators on a national and local level was carried out. Findings show that the
regulatory and operational framework concerning BPs in Greece requires a comprehensive revision
so as to (a) increase synergies of BPs with the implemented or planned territorial policies, (b) establish
collaborative mechanisms acting as catalysts of creativity and innovation, (c) introduce a system
of indicators to monitor the development of BPs on the basis of the international framework for
eco-industrial parks (EIPs), and (d) pursue an evidence-based industrial policy on national and local
levels. A critical outcome is also that strong coordination between spatial and industrial policy is
needed, through a high-level inter-ministerial body.

Keywords: industrial location; green transition; sustainable territorial development; business parks;
organized hosts of manufacturing and business activities; urban ecosystem; eco-industrial parks

1. Introduction

The decision to locate a business unit is an extremely important and complex one, as
many different factors are weighed before the final decision. The location of a business park
(and of an economic activity in general) is a very critical issue both for the economic function
itself and for its coexistence and interactions with the area in which it is embedded [1].
There are complex links and dependencies between spatial planning and the local or
regional economy, which can cause changes in the urban development model or even
spatial reorganization. This is why coordination between spatial planning and economic
development policies is required. In particular, according to [2], urban planning, through
its various missions, seeks to shape and control the market that drives changes in a
capitalist economy. One of these operations is to organize land use, interconnections,
and communication systems so as to contribute to greater market efficiency and to the
development of the urban economy.
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It is, therefore, no coincidence that the issue of industrial location has been—and,
to some extent, still remains to this day—one of the major research topics [3]. Fostering
industry at national or European level through the spatial planning process ensures a high
standard of living and maintains or improves existing social conditions [4]. The industrial
activity offers employment and generates income in its area of establishment. It transforms
the structure of local labor markets and brings about changes in lifestyle, forms of social
interaction, and prevailing cultural standards. It attracts a population by creating jobs and
increases the need for infrastructure and urban services. Urbanization, in turn, favors the
attraction of industrial or other economic activities, which reinforce the trends for even
greater urban development in the wider area/territory. Thus, industrialization and urban-
ization are two interdependent processes, each being the cause and simultaneously the
effect of the other, as the two sides of the same coin: territorial economic development [5].

In this context, the research identifies several policy gaps regarding the evolution of
business parks (BPs), in Greece, since the country represents a peculiar case of industrial
development. Due to a series of historical circumstances, Greece was not involved in the
first wave of industrial development that took place in the 19th and early 20th century.
Greek industry developed in a peculiar “island” environment [6], without neighboring
markets and essentially without a hinterland of a corresponding level of development,
since the country’s northern borders formed the boundary between Europe’s two political
and military blocs. Thus, it found itself geographically isolated in relation to the developed
markets of Western Europe and also unable to ripen, because of this high degree of periph-
erality of important economic relations with its neighboring countries. These countries
followed a centrally planned economic and political model, and they were also considered
for a long time as hostile states.

Thus, the paper deals with the organization and spatial distribution of industrial
activities in Greece and the current endeavor to renew the industrial location in the country.
In the mid-1960s, the country introduced “industrial areas” (law 4458/1965), succeeded
some 30 years later by the “industrial and business areas” ( law 2545/1997) and, later
on, by today’s business parks (law 3882/2011), initiated in 2011 at the height of the eco-
nomic crisis. Despite these efforts, the organization of industrial activities still remains
occasionally inconsistent with the guidelines and rules laid down by the spatial and urban
planning framework. Moreover, the most recent law (2011) governing the development of
“business parks”, being a modern form of organized location of business activities, has not
yielded the desired growth. Only five business areas have been included and are currently
developing under its provisions. The various development and spatial planning tools have
consistently failed over the years to adapt and/or keep pace with the specific needs and
requirements of the industry sector (in contrast, for instance, with tourism), resulting in a
lack of coordination between spatial and industrial policies. This generated several social,
economic, and environmental impacts.

The research acknowledges that, in recent decades, global economy is profoundly
influenced by technological change, forcing the production process to be flexible and
adaptable. Thus, the overall objective of the article is to investigate the importance of
business parks (BPs) for industrial development by (a) providing considerations, from
different theoretical schools and (b) critically analyzing the role of business parks (BPs) in
Greece. Specific objectives include the identification of the key factors shaping the location
of enterprises within BPs and of those generating attractiveness and competitiveness of
BPs, to empower them against current and future challenges. To this end, the following
key research steps are undertaken: (a) elaborating a series of indicators to assess and
monitor the development and performance of BPs and their conversion to eco-industrial
parks; (b) assessing the application of these indicators on both a country and a local level,
with the latter concerning a specific BP located in Western Macedonia currently under
de-lignification; (c) suggesting key guiding principles to increase the attractiveness of Greek
business parks following current relevant trends.
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2. Theoretical Considerations

A major stream of work under the “behavioral school” has focused on the study of
the “geography of enterprises” [7–10]. According to this, the location of industrial activities
is not solely determined by individual actions but is also dependent on the strategy
of large business units, playing an important role in shaping territories. The issue of
location is, therefore, extremely complex and concerns the organization of space within the
internal network of functions of large enterprises, rather than the optimal location of their
individual production units. Those enterprises are complex organizations consisting of
different departments and functions that require different approaches in terms of location.
According to the “structural school”—or school of political economy—the location of
enterprises is not simply a technical problem of minimizing cost and maximizing revenue
(neo-classical school) or a problem of satisfactory decisions on the location of complex
organizations (behavioral school), but a complex, conflictual social process [11].

It is, therefore, evident that the issue is approached by different schools of thought in
different ways. However, the rapid economic and social evolutions, as well as of technology,
keep imposing new location factors, leading to continuous research and the adaptation
of industry to the new realm. In particular, a series of new issues currently influence
industrial location such as modern technology, production automations, other structural
changes in industrial production, evolutions in transport and communication, new energy
sources, market globalization, emergence of multinational enterprises, and the creation of
“organized receptors” for industry.

The French economists Perroux [12] and Boudeville [13] argue that spatial and indus-
trial development do not appear everywhere and all at once but in specific places, creating
“growth poles” of varying intensities. Growth is diffused through various networks, caus-
ing differentiated end results across the economy [14]. According to the “growth poles”
theory [12], the concentration of economic activities in a rundown city-center urban area
will contribute to an increase in regional income as a whole, and this increase will be greater
if economic activities are concentrated and not distributed—whether uniformly or in an
unregulated way—in the wider area. Achieving this and the “growth poles” policy requires
major public investments in social infrastructure, so as to create significant agglomeration
economies. It is, therefore, necessary, first and foremost, to select all the locations where
infrastructure works are to be carried out. On the other hand, in order for private invest-
ments to contribute to this “self-sustaining process”, a choice must be made of a number of
sectors identified as “promotional industries”. These belong to fast-growing and high-tech
sectors, contributing to channeling technological and institutional innovation to the region
and creating faster income growth in primary and tertiary enterprises. Jointly with the
promotional industries, the “polarization process mechanism” [14] is also operating, meaning
that growth created by industrial polarization results in the concentration of economic
activities in a very small number of centers within the region, whilst the dynamic develop-
ment of the promotional industries radially diffuses to cover the whole region, being the
pole’s zone of influence. To make better use of the results from applying the “growth poles”
theory, Richardson [15] argues that growth points should not be randomly identified, but
instead should be planned with a view to maximizing growth in the surrounding zone of
influence without sacrificing the effectiveness of their choice.

This theory supports also the observation that cities are the nuclei of an area’s territorial
capital [16–18], which consists of the city’s geographic location, size, human resources,
economic activities and factors of production, climate, natural resources, traditions, quality
of life, and economies of scale [19]. Location has always defined the basis of a city’s
“comparative advantage”, while economic strategies at local level were—and still are—aimed
at creating new local capital. Part of these economic strategies is the choice regarding
the location of economic and other activities that are a crucial element of the cities’ own
policy to promote themselves in inter-regional and international competition. This “place
making” strategy also focuses, among other things, on “urban quality” as a core capital of
the city [1]. It is also part of territorial/city marketing, being a tool for spatial/territorial
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development and planning [16], i.e., the political promotion of the city in order to increase
its attractiveness. Thus, spatial planning seeks to optimize land-use choices as an element
of attracting investment and visibility for cities. This trend is particularly evident in the
international competition between cities, much more so between global metropolises.

Global competitiveness is increasingly dependent on innovation and flexible alliances
between specialized enterprises. On the other hand, a significant part of business and
innovative activity comes from small and medium-sized enterprises [20], which in order to
grow need suppliers, facilities, and labor markets of an appropriate scale. This makes local
concentrations, the so-called “clusters” [21], particularly important. Thus, while small and
medium-sized enterprises are the cornerstone of European economy, representing 99% of
all enterprises, 67% of all jobs, and nearly 60% of added value in the EU [22], clusters have
also been renowned as an important element of regional industrial landscapes and key
drivers for increasing business competitiveness. Insofar as business parks are one of the
key instruments for the creation and support of clusters, initiatives are needed to jointly
promote them in existing and future spatial and development policies.

The analysis of industrial clusters was introduced more than one century ago by
Alfred Marshall, the “father” of industrial regions [23], who argued that, firstly, a cluster
can effectively support specialized suppliers, secondly, that the geographic accumulation
of industries enables concentration in the labor market, and, thirdly, that the geographic
concentration of industrial activities supports the strengthening of knowledge spillovers.
Porter [24] also stressed the role of clusters as systems of interrelated enterprises and
organizations whose total value exceeds the sum of its parts. He defined clusters as a group
of interconnected enterprises and organizations with geographic proximity, operating in
a particular sector and linked through joint actions and complementarities. On the other
hand, according to the concept of “diversity of externalities” endorsed by Jacobs in 1969 [25],
the diffusion of knowledge between businesses does not work so much within the same
industry, but rather between different sectors. For this reason, the cities that are portrayed
by a wide variety of activities are the main source of innovation [18]. In other words,
clustering is seen as an important cradle of “competitive advantage” and innovation in the
global economy [24], as well as in cities and regional urban networks.

Business clusters have been and still are a key vehicle for concrete initiatives and
policies aimed at coordinating actions for economic growth and prosperity [26]. According
to Porter who, as already mentioned, restated and enriched the premises put forward by
Marshall in 1920 [23], the significance of the clusters’ contribution to economic growth
is due to the fact that the geographic concentration of activity in a particular economic
sector enterprise produces several externalities. The enterprises within the cluster can
benefit from these externalities, such as access to skilled labor and services, particular
inputs and infrastructures, and knowledge and information diffusion. In addition, other
works highlight the benefits of clusters for the development of a “competitive advantage”.
This includes better and cheaper access to support industries, production inputs, various
institutional bodies, and government services [27]. Clusters are also viewed as dynamic
correlations, based on knowledge creation, increased revenue, and innovation through
the transfer of information, know-how, and expertise [28]. Furthermore, it was observed
that successful clusters tend to create more start-ups internally, compared to cluster-free
areas [29,30]. Lastly, according to Klepper [31], businesses are further distinguished, in
terms of the skills developed during their life cycle [31], often exhibiting different growth
rates due to differentiated experiences and skills before joining the cluster. Relevant
examples are the “spin-offs”, which have more potential when created by successful
companies, in the same or another related sector, and which tend to outperform the other
types of companies joining the cluster.

Relevant is also the Coase theorem for planning which affirms that, in dealing with
externalities, where transaction costs are insignificant and property rights can be clearly
ascribed, market transactions can lead to more efficient outcomes than state interventions,
regardless of the initial allocation of resources. The theorem claims that regulating externali-
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ties is not always necessary, provided that property rights are clarified and transaction costs
minimized. Since neither zero transaction costs nor fully defined and tradable property
rights exist in the real world, the theorem is concerned with accounting for the costs of
coordination and the definition of property rights, as well as the role of government in
reducing these costs and clarifying property rights [32]. Transaction costs are incurred
to increase available information and decrease uncertainty. Appreciating the transaction
costs in a development process, one can compare ways of coordinating the development
processes [33].

This theory develops in the light of the consideration of transaction costs into planning
theory. Planning is treated from a transaction-cost perspective as being a process of
coordination used in institutional economics [34]. Healey [35] defines land development
processes as the transformation of the physical form, bundle of rights, and material and
symbolic value of land and buildings from one state to another. This occurs through the
effort of agents with interests and purposes in obtaining and using resources, operating
rules, and applying and developing ideas and values.

By this logic, we may use the land improvement syndicates (LIS) Swiss policy tool,
designed to assist local authorities and landowners where property rights are not suffi-
ciently defined, where redistribution of development is needed, and where this affects
many landowners. LIS facilitates landowner agreement by bringing landowners together,
setting forth ground rules on collective decision-making processes, providing reliable
and equitable access to information for involved actors, economizing on planning and
development costs, and clarifying and reallocating property rights. The results embrace
significant implications for planning theory and practice. LIS provide an alternative means
to more direct forms of government intervention, internalizing externalities and coping
with market failures [32].

3. Materials and Methods
3.1. Materials and Methodology Used for the Analysis

This paper concerns a critical analysis of the role of business parks (hereinafter BPs)
in Greece. It emphasizes the importance of the concept of location for their development
and the need to adapt to the international eco-industrial parks (EIPs) framework, thus
following current trends of industrial development. Hence, a number of research questions
are explored such as the following:

• What is the current situation of business parks in Greece and what are the reasons for
BPs being unable to convince companies of the substantial benefits they provide?

• What are the reasons that impeded the timely creation of business parks in Greece,
while internationally they are a well-established practice for attracting investment
and fostering investment security, as well as supporting industrial production and
environmental protection?

• What are the conditions for the development of modern business parks in the country?
• What are the critical factors that need to be considered from a spatial perspective for

the development of a business park?
• What can be an adapted system of indicators for the transformation of the existing

parks in eco-industrial parks (hereinafter EIPs), taking also into account the interna-
tional EIPs framework?

• Last but not least, how can the above system of indicators also be applied on a national
and local level in relation to the existing evidence?

To answer the above questions, the research draws on several methodological steps.
Step 1 includes (a) an inventory of realized examples of business parks from the

international experience and (b) a review of the relevant literature.
Step 2 includes (a) the development of the research question, (b) the interpretation

of the effects of the Greek legislation on the development of the so-called “Organized
Receptors of Manufacturing and Business Activities” (OYMEDs), and (c) a draft of guiding
principles for increasing the attractiveness of business parks;
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Step 3 includes the proposal of a system of indicators that should be taken into account
for transforming existing parks into eco-industrial parks (EIPs) and monitoring their
multiple performances (park management-related, social, economic, and environmental).

Step 4 includes (a) further analysis of the Greek case based on existing data, (b) an
attempt to apply the above system of indicators on a country and local level by the
examination of a single business park located in the peri-urban area of the city of Kozani
in the Western Macedonia region of Greece, and (c) identification of gaps and policy
recommendations. Schematically, our methodology is presented in Figure 1.

Figure 1. The research methodology. Source: Own elaboration by authors.

Our data sources for Steps 2, 3, and 4 were the following: (a) the Greek Ministry of
Environment and Energy, responsible also for spatial planning policy; (b) the Secretariat
General of Industry (Greek Ministry of Development); (c) several “Environmental Impact
Assessment” studies conducted by private consultancies for certain business parks; (d) the
international framework relevant to eco-industrial parks (EIPs).

3.2. The Spatial Model of the Development of Industrial Activities in Greece

The configuration of the existing spatial model for the development of industrial
activities in Greece is considerably influenced by the peculiar—and very particular to
Greece—established practice of urban development and construction outside the approved
urban plans [36,37]. In other words, industrial development in Greece has typically evolved
using an ad hoc location of manufacturing facilities, with no overall planning and arrange-
ments based on land-use plans [38,39]. Delays in introducing an integrated territorial
development have significantly impacted the sustainable development of productive ac-
tivities and, to some extent, this is still ongoing. The first integrated “Regional Spatial
Planning Frameworks” (see Table 1) were adopted in 2003 (with some of them undergoing
revision between 2018 and 2019), whilst the sectorial Special Spatial Planning Framework
for Industry (hereinafter SSPFI) [39] was adopted in 2009 (see Figure 2), aiming at updating
spatial planning related to industrial location and adapting it to the modern requirements
of sustainable development [40,41].
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Table 1. The Greek spatial planning system structure.

Visionary
strategic plan of

nonbinding
character

National Strategy
for Spatial
Planning

Indicative directions of spatial
organization; medium- and long-term

territorial development goals;
coordination of policies with territorial
impact; includes the national strategy

for the marine space.
National

level

Special Spatial
Planning

Frameworks

Strategic directions for the spatial
structure of the housing network,

economic sectors/industries of national
importance, land policy, protection of
cultural and natural landscape, and

development and organization of areas
with special value (spatial,

environmental, development, etc.).

Spatial and
regional plans
(guideline and

occasionally
regulatory plans)

Regional Spatial
Planning

Frameworks

Directions (and, if necessary,
regulations) for integrated territorial
development on the regional level;

especially for the Attica region, the new
Athens–Attica Regulatory Framework
(Law 4277/2014) is already in place.

Regional
level

Maritime Spatial
Planning

Frameworks

Directions of spatial development and
organization for the allocation of

existing and new emerging maritime
activities and uses (based on the

subdivisions of marine space defined by
the National spatial strategy of marine

space, the latter being part of the
National Spatial Planning Strategy).

Urban plans of
regulatory
character

Local Spatial
Plans

Defined at the level of one or more
municipal units (within one or more

local authorities), the model of spatial
organization and development, land

uses, building rules and restrictions, and
any other measures or

spatial restrictions.
Local
level

Special Urban
Plans

Defined in areas regardless of
administrative boundaries, in order to

set land uses, general terms and
restrictions, and any other measure or
rule, to act as a host for projects and

programs of strategic importance (and
needs for special regulations).

Implementation
Urban Plans

Specification of rules and regulations of
local and special plans (e.g., in terms of

uses and building rules); accurate
definition of multi-use areas, public
utilities, and buildable spaces; exact

allocation of infrastructure networks.
Source: Own elaboration by authors (based on L 4447/2016 as amended by L 4685/2020 and L 4759/2020 [42]).
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Figure 2. Special Spatial Planning Framework for Industry (SSPFI), Greece. Source: Greek Govern-
ment Gazette 151/AAΠ/2009 [39].

Specifically, the SSPFI [39] identifies in detail the weaknesses and problems brought
about by the unregulated and unplanned development of manufacturing activities, placing
particular emphasis on organized location, which is clearly a shift in relation to the past
practices. The advantages deriving from the concentration of productive activities in
“organized receptors” being subject to appropriate location in areas planned in advance with
compatible land uses and development rules are currently under investigation by relevant
evolving research. The same goes for the specific organizational and spatial conditions to
support this type of development.

In this context, the present paper can be seen as a contribution to the scientific dis-
cussion regarding the modern spatial and organizational needs and conditions for the
development of new or the transformation of existing receptors of productive activities.
It takes into account both the forces that have defined spatial standards for the organiza-
tion of manufacturing activities and the current institutional settings for spatial planning.
Particular account is taken of developments such as industrial symbiosis and the circular
economy [43–45], eco-industry and eco-innovation [46–48], green and digital transition
(Industry 4.0) [49–52], climate neutrality [53], and the new European Union (EU) Industrial
Strategy [54]. This huge arsenal is rapidly transforming the framework and rules under
which contemporary integrated spatial and development planning for productive activities
is specified and subsequently implemented [55].

According to the above, Greek spatial planning needs to be immediately adapted to
support the observed transformations, while the institutional framework governing busi-
ness parks, viewed as a modern land policy instrument for the development of productive
activities [56], must be timely adjusted to attain the objective set. Central to the successful
implementation of integrated planning seem to be the applied urban policy and the spatial
governance systems that act as catalysts for creativity and innovation, decisively influenc-
ing decision-making and, ultimately, the implementation of spatial tools [57]. Location
remains, therefore, the key criterion for the viability of an enterprise [58–60], as well as
for shaping economic and social conditions in the local community and for the strategic
development of the wider region, in which the business is established [61–65].
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3.3. Examples of Business Parks from the International Experience

The development of modern BPs emphasizes the creation of knowledge and innova-
tion ecosystems, distinguished for their multifunctional and integrated urban planning
character [66]. In modern urban policies, the decision on the site where a business park is
implanted is a complex one and depends largely on the interactions it develops with the
wider urban structure. Although the site still matters, the business park is seen as part of
the overall ecosystem and not as an isolated “growth pole”, as was the case in the past [67].
Different critical factors are currently taken into account when investigating a site for the
development of a receptor, as discussed below.

A series of typical examples of modern business parks either lately established or
renovated to integrate latest trends [20,68] are the following: (a) the Research Triangle Park
in North Carolina, United States of America (USA), which is one of the largest research
parks in the United States and a leading global center for innovation [69]; (b) the 22@Dis-
trict in Barcelona, an innovation center attracting significant investments and substantially
contributing to the upgrading of the local urban area [70]; (c) the Rotterdam Harbor, which
is evolving into a business park with highly developed industrial symbiosis activities de-
veloped in the port of Rotterdam [71]; (d) the “Deux Synthe” and the Pomacle-Bazancourt
Parks in France (near Dunkirk and Rennes, respectively), transformed into eco-industrial
parks, with a particularly low carbon footprint and relying on the use of renewable energy
sources (RES) [72,73]; (e) the “Porto Digital” (Digital Port) in the city of Recife, in northeast
Brazil, significantly specializing in growth, currently recognized as one of the most impor-
tant innovation areas in the country [74]. On the basis of these examples, several elements
are emerging as common ground in the context of current industrial policies (both spatial
and nonspatial), yet with a significant impact on the overall urban ecosystem.

First comes the strategic location and the requirements for urban or nonurban func-
tions that are usually consistent with the needs of businesses and employees (travel time,
availability of a research center/university, travel time of employees, etc.). Generally, there
is an availability of a skilled workforce and of people with appropriate knowledge able to
meet the needs of the park’s development and of the operation of the businesses to be es-
tablished in it. Furthermore, there are collaborative mechanisms/schemes being developed
with the existing productive fabric. In this respect, it is particularly examined whether
similar companies exist for cooperation and whether the local and/or central government
is willing to cooperate with industry. Moreover, what counts is the existing level of infras-
tructure and the planning for future infrastructure and networks. These vary from waste
management, telecommunications, interconnectivity, and accessibility networks, such as
access to air travel hubs, ports, road, and rail connections, to specific regulatory factors
such as building terms and restrictions, real estate market and business establishment costs,
availability and types of incentives, provision of public utilities, environment, and quality
of life.

4. Results
4.1. The Failure over Time to Create Business Parks in Greece

Industrial production in Greece recorded its best-ever performance after World War
II and, in particular, during the 1950s and the 1960s. However, until the beginning of
1970s, economic activities proliferated in an arbitrary manner, with the country’s economic
growth being the sole determination. Industrial facilities were established in a spatially
unregulated manner and without adequate integration of the environmental dimension.
Thus, with the exception of some “pockets” of industrial concentration, developed or not
on the basis of relevant legislation, the Greek industry for the most part appears to be
dispersed throughout the Greek territory, with trends of concentration around the major
urban centers (primarily Athens and Thessaloniki). Indeed, the chapter on industry of the
Athens Master Plan developed in 1976 by Doxiadis Associates on behalf of the Ministry of
Coordination, states that
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“[ . . . ] the lack of an organized system of industrial zones has led and continues to lead
to the creation of large industries in residential, holiday, historical, and other areas that
are valuable for the smooth functioning of the Capital [ . . . ]” [75].

During the 1960s, the Greek capital region presented a high attractiveness for human
resources and economic activities to the detriment of other, less accessible regions of the
country. During the same period, the Patras–Athens–Larissa–Volos–Thessaloniki road
axis began to develop. To resolve the issue, the State assumed an interventionist role and
introduced incentives for the relocation of industry away from Attica and Thessaloniki.
Precisely, in 1965, the first Greek law for the establishment of industrial areas (the so-called
VIPE in Greek) was approved, and the first “VIPEs” were established in Thessaloniki,
Volos, Heraklion, Patras, and Kavala. Subsequently, during the next 20 years (1970 to 1990),
a substantial effort was made to enact legislation on industrial land use in Greece. During
that period, special regulations were issued (i.e., the presidential decree 84/84), aimed at
moving industry away from the Greek capital, followed by the introduction of the general
town plans (GTPs), while measures to protect the environment were also promoted, such as
the classification of industrial activities based on the type of nuisance they caused. Despite
relevant state policies at the time, the regional problem remained unsolved. The persistent
effort to dissuade industrial businesses from launching new installations in the major urban
agglomerations (Athens and Thessaloniki) led to the continuation of a well-known practice:
the establishment of informal industrial concentrations (IICs) at a short distance from the
country’s major urban centers.

The period from 1990 to 2020 witnessed a gradual decline in investments, which
culminated in the start of the 2009 economic crisis. These new circumstances led to
structural changes in the economy and beyond. Many institutional changes were promoted
during this period, through improvements in the institutional framework for business
parks, enabling private entities to organize themselves in a business park or in an informal
industrial concentration (ICC). This same period saw the introduction (in 2009) of the
Special Spatial Planning Framework for Industry (SSPFI), intended to serve as a strategic
planning document at the national level and representing a very positive step for the
organization of industrial activities in Greece. Its guidelines were further adopted later
on by the revised integrated “Regional Spatial Planning Frameworks” introduced in the
period from 2018 to 2020 [75].

4.2. The Role of Business Parks in the Modern Greek Business Environment

According to Foundation for Economic and Industrial Research (IOVE) data [76],
the total impact of the activity in industrial areas on the domestic annual gross production
value currently stands at 17.5 billion EUR. In addition, production in industrial areas has
strong indirect effects on the added value created by the Greek economy, mainly through
the stimulation of economic activity in tertiary sector activities such as financial and
consulting services (accountants, lawyers, engineers, and other professionals), real estate
trade and management, and agricultural production. At a regional level, activity in the
Hellenic Industrial Development Bank (ETBA S.A) industrial areas, has a strong economic
impact in several regions, namely, Eastern Macedonia and Thrace, Epirus, and Central
Macedonia, and it makes a significant contribution to the local economies in both the
regions of Crete and Western Greece.

Specifically, the activities of production units in industrial areas and their impact
account for a total of 17% of the gross value produced in Eastern Macedonia and Thrace
(corresponding to a total contribution of nearly 2.1 billion EUR). The activity of industrial
areas accounts for about 16% of the gross value produced in Epirus, 15% of the gross value
produced in Crete, 13% of the gross value produced in Central Macedonia, and about 12%
of the gross value produced in Western Greece.

In absolute figures, the activities of production units in industrial areas have a particu-
larly strong economic impact in Central Macedonia, contributing 5.7 billion EUR in total to
the region’s gross production value. According to the abovementioned IOVE report [76],
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it is also worth noting that activities in industrial areas have a significant economic impact
also in Attica (Athens region), despite the fact that there are no industrial areas in the
country’s economic center. The overall effect of activity in industrial areas on the gross
production value in Attica, amounting to 1.7 billion EUR, is entirely due to the indirect and
induced effects of production in industrial areas.

Noteworthy is also the contribution of the production units in industrial areas to
regional employment. Their activities directly account for nearly 3% of employment
in the regions of Epirus and Eastern Macedonia, and Thrace (5.9 thousand jobs) and
2% of employment in the regions of Central Macedonia (13.4 thousand jobs) and Crete
(5.2 thousand jobs). The overall impact of the activity in the ETVA industrial areas on
employment in these regions is, however, much stronger. Indicatively, industrial activity
accounts for a total of nearly 14% of employment in Epirus (nearly 15.9 thousand full-time
jobs) and Eastern Macedonia and Thrace (27.8 thousand jobs), 13% of employment in
Crete (31.6 thousand jobs), and 12% of employment in Central Macedonia (78.9 thousand
jobs). The regional effects of the activity of industrial areas on job creation is particularly
significant, taking into account the fact that enterprises operating in industrial areas provide
strong support to employment in regions severely affected by the economic crisis of
recent years [76]. In summary, in the country’s 13 regions, the following units have been
developed: (a) 63 OYMED areas covering 78.381 km2 in total (effectively, 58 OYMEDs);
(b) 415 plots of land for industrial use, covering 238.390 km2 in total; (c) 66 plots of land
for wholesale trade use, covering 49.306 km2 in total, as shown in detail in the Table 2,
below [38].

Table 2. Spatial allocation and characteristics of Organized Receptors of Manufacturing and Business
Activities (OYMEDs) in the Greek territory.

Region

OYMEDs (Separate
OYMED Areas) Industrial Uses Wholesale Trade

Number Area
(km2) Number Area

(km2) Number Area
(km2)

Eastern Macedonia
and Thrace 8 (8) 13.481 8 5.783 1 0.378

Central Macedonia 11 (1) 19.383 86 85.938 19 28.774

Western Macedonia 5 (50 2.642 7 5.743 0 0.0

Epirus 3 (3) 4.289 9 5.504 1 0.253

Thessaly 6 (7) 10.214 48 14.889 8 3.280

Ionian Islands 1 (1) 0.123 0 0.00 0 0.0

Western Greece 3 (3) 6.723 7 2.143 1 0.307

Sterea 5 (7) 8.160 68 45.503 6 1.829

Attica 5 (7) 5.916 3625 46.147 20 11.589

Peloponnese 3 (3) 3.625 20 6.915 3 0.629

North Aegean 0 (0) 0.0 7 4.461 2 0.996

South Aegean 1 (1) 0.017 14 1.476 1 0.004

Crete 7 (7) 3.808 38 13.888 4 1.267

Total 58 (63) 78.381 415 238.390 66 49.306
Source: Ministry of Development and Investments, 2018 [38].

It is noteworthy that, through the revised Regional Spatial Planning Frameworks,
there was a significant change in the promoted model of industry-based territorial devel-
opment. In particular, the number of proposed (from 2018 to date) new business parks is
particularly high that is more than double the number of parks built from 1965 to date (see
Figure 3). An important factor supporting the whole project is the recent spatial and urban
planning law (Law 4759/2020) [42], which limits the unplanned developments (in areas
with land-use plans) and fosters—through spatial incentives—the attractiveness of business
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parks (new building rules, advantages for energy-efficient buildings, and acceleration of
implementation plans).

Figure 3. Spatial distribution of business parks in Greece. Source: Own elaboration based on Regional
Spatial Planning Frameworks data [77–85].

Of course, the share of each region in the total gross value added (GVA) of the
manufacturing sector is not correlated to the size of industrial land plots within organized
receptors; in other words, production activity does not appear to be correlated with the
existence of business parks.

Although, internationally, the creation of BPs is an established practice for attracting
investment, supporting industry, and ultimately protecting the environment, Greece is
found to be considerably lagging behind in this respect, for reasons that concern both the
State and the businesses. Greek BPs, due to several location, development, and operation-
related defects, were apparently unable to convince businesses of the substantial benefits
and the facilities they offer. Above all, however, it is the possibility provided by the
institutional framework for construction outside the approved zoning plans that acts as a
deterrent to the establishment of businesses inside BPs. Businesses usually consider that
the establishment of their activities outside the parks is rather advantageous due to low
land prices [77].

A comprehensive analysis of existing industrial areas at a national level, concluded
that Greece does not have a central mechanism for recording and monitoring key devel-
opment and management attributes of organized receptors. The data are incomplete and
fragmented, and there are several shortcomings, especially in recording and evaluating
modern considerations such as energy and water efficiency, waste disposal, reuse and
recycling, harassment response, community outreach, and local job generation.

Data were either identified by the authors in the context of the present study (sec-
ondary data sources such as the Hellenic Statistical Authority (ELSTAT in Greek), Google
Earth, and the updated Regional Spatial Planning Frameworks) [77–85] or found in col-
laboration with the management bodies of the business parks (unpublished data). They
concern mainly park location, management, and spatial characteristics. According to the
research carried out in 27 organized receptors (see Figure 4, below), the following elements
were identified (see also Tables 3–5):

- 56% of industrial parks are up to 10 km away from urban centers,
- 52% are up to 10 km away from highways,
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- 41% are more than 20 km away from railway stations,
- 78% are more than 20 km away from airports,
- 59% are more than 20 km away from ports,
- 37% are integrated into a region with national borders without significant transport

and transit infrastructure,
- 52% are located in regions that are isolated from abstained multimodal transport in-

frastructure,
- all receptors are located in regions with good access to training/research/innovation centers,
- 14% have industrial uses in more than 70% of the available space,
- 50% have open (green) space between 10% and 20% of the available space,
- 71% have roads and other common facilities between 10% and 20% of the avail-

able space.

Figure 4. National-level case study of 27 business parks (OYMEDs). Source: Own elaboration by
authors [77–85].

Table 3. Proximity analysis (%) of 27 organized receptors in Greece.

Distance
(km)

From Urban
Center

From
HIGHWAY

From
Railway
Station

From
Airport From Port

<10 56% 52% 37% 19% 22%

10–20 33% 4% 22% 4% 19%

>20 11% 44% 41% 78% 59%
Source: Own elaboration. Based on data from Google Earth, the Hellenic Statistical Authority (ELSTAT), and
Regional Spatial Planning Frameworks [77–85].

Table 4. Interregional analysis (%) of 27 organized receptors.

Cross-border character

Integration into a
region with

national borders
and important
transport and

transit
infrastructure such

as ports of entry

Integration into a
region with

national borders
without significant

transport and
transit

infrastructure

Integration into an
inland or island

region with
significant

transport and
transit

infrastructure

N/A

7% 37% 30% 26%
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Table 4. Cont.

Combined/multimodal
transport hub

Integration into a
region with

highway (existing
or under

construction),
airport, port, and

railway station

Integration into a
region with

highway (existing
or under

construction) and 2
of the following:
airport, port, or

train station

Integration into a
region with

highway (existing
or under

construction) and 1
of the following:
airport, port, or

train station

N/A

4% 22% 22% 52%
Source: Own elaboration. Based on data from Google Earth and Regional Spatial Planning Frameworks [77–85].
N/A, not applicable.

Table 5. Land-use commitment (%) of 27 organized receptors.

Industrial
<70% of total land 70–75% of total land >75% of total land

50% 36% 14%

Open space (green)
<10% of total land 10–20% of total land >20% of total land

32% 50% 18%

Roads and other
common facilities

<10% of total land 10–20% of total land >20% of total land

7% 71% 21%
Source: Own elaboration. Based on data from Google Earth and implementation urban plans of organized
receptors [38].

4.3. Modern Influences on the Formulation of Modern Spatial Policies: The Role of Business Parks

The developments taking place in European and national policies on, among oth-
ers, regional and urban development, research and innovation, business and industry,
the environment, and the circular economy, have a horizontal impact on spatial and devel-
opment policies, which they inevitably transform. According to the recent study by the
United Nations Industrial Development Organization [56], the most modern forms of orga-
nized location of manufacturing activities require the integration of environment-friendly
processes, which differ significantly from those of the past.

Thus, modern industrial parks require a greater degree of flexibility in terms of location
and licensing, as they aim to serve modern development and environmental purposes.
Precisely, this means supporting the implementation of green growth through waste
recycling, efficiency, and rational use of resources, while at the same time improving the
economic cohesion and competitiveness of production centers, together with the wellbeing
of workers and the prosperity of the areas around them.

According to the International Guidelines for Industrial Parks [56] study, modern
challenges concern in particular the following: (1) modern urban planning and urban
policies—urban centers seem to play an important role in supporting business areas. In this
context, it is observed that areas adjacent to business parks present increased needs for
new urban functions such as housing, medical care, and education, while the development
of commercial businesses near industrial parks is quite frequent, indicating that these
areas acquire urban economic and social characteristics [56]; (2) green growth and the
circular economy—environmental impacts are becoming an increasingly important factor
in decision-making. Moreover, there is currently a strong emphasis on how to combine
green growth with spatial planning initiatives to develop business parks. In addition,
in order to limit environmental impacts and ensure productivity in places with limited
resources, governments and businesses are striving to increase resource efficiency and
implement cleaner production practices. Lastly, the growing demand for environmental
technologies that business parks are able to provide to their businesses is equally important;
(3) digital transformation and Industry 4.0—the technologies related to Industry 4.0 are
expected to further increase the importance of business parks, as they will intensify the
reorganization of global value chains, especially through the restructuring of the invest-
ments made in places where the local workforce level of know-how is the highest possible.
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In this context, the smart solutions offered by a modern industrial park are expected to
make a decisive contribution—together with qualified human resources—to more effective
support of innovative technologies; (4) legal certainty and facilities for attracting foreign
direct investment—since the early 1990s, there has been a sharp increase in the number of
industrial parks around the world, especially in industrial and emerging economies. Main-
taining competitiveness between countries, as areas of foreign direct investment, is mostly
due to business parks, because of the short licensing procedures and the legal certainty they
offer. Furthermore, the industrial parks of the future will have high-quality infrastructure
and services, in order to better meet the ever-increasing demands of businesses.

Following the above, it is evident that spatial planning and the spatial and urban
plans currently in place, as well as the corresponding policies on the development and
organization of productive activities, must be broadly reformed in order to support new
trends. Business parks in Greece, instead of being one of the key tools for supporting
productive investments in the country, have been rather deficient over time. Yet, to the
extent to which the promoted sustainable industrial development is placed at the heart of
the green transition, contemporary spatial planning policies should take this into account
and promote the development of fully modernized business parks.

4.4. Designing a Set of Indicators to Assess and Monitor the Transformation of the Existing
Organized Industrial Receptors into Modern Types of Developments (Such as BPs and EIPs)

According to the directions of SSPFI [39] as well as the business plan for the devel-
opment of business parks in the Greek territory [38], the existing “organized receptors for
manufacturing and business activities” (OYMEDs), which were enacted between 1970 and
2000, need to be transformed into modern types of developments such as business parks
(Official Gazette 143/A/2011). The same requirement applies to new developments in
order to have a site and operation permit. However, from 2011 onward, other forms of
organized developments emerged on the international scene. Eco-industrial parks (here-
inafter EIPs) [43,46,48] currently play a key role in the future development of the industrial
sector [66,72,86]. Therefore, there is a need to modernize the existing criteria and indicators
used to develop and measure the performance of organized receptors, not only on the basis
of new provisions of the Greek relevant law, but also on the basis of the emerging trends at
European and international level.

Indicators are a recognized tool for assessing and monitoring progress toward sus-
tainable development. The synthesis of a system of indicators may be a guiding tool for
realizing a certain vision and for designing the appropriate strategies and corresponding
measures. The proposed system of indicators is inspired by the international framework for
eco-industrial parks [86], the Strategic Spatial Planning for Industry in Greece [39], the busi-
ness plan for the development of business parks in the Greek territory [38], and other
recent studies [43,46–48,66,72,86]. Four key dimensions are examined: site (park location
and management), economic, environmental, and social (see Table 6).

The construction of an integrated framework of indicators, based on the international
framework, is adapted to the Greek particularities (geographic, business-related, etc.) and
to the past experience regarding the negative impacts of industrial parks on neighboring
areas. It is considered necessary for the protection of the environment, the improvement
of infrastructure, the strengthening of business opportunities and employment, the im-
provement of the competitiveness of established enterprises, and the quality of life of
residents in nearby areas. It can also allow the performance monitoring of the BPs and the
possibility of converting them from simple BPs to eco-industrial parks aiming to foster
their attractiveness and prepare the industrial sector to meet the Green Deal [87] objectives
by 2050.
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Table 6. A set of indicators to assess and monitor the transformation of the existing business parks
into modern types of developments (business parks and eco-industrial parks).

Environmental Indicators

Topic Sub-Topic/Sub-
Category Description Indicator

Energy

Energy consumption

Metering and
monitoring systems in

place to measure
energy consumption at
both the park and the

firm levels.

Percentage of
combined park- and
firm-related energy

consumption.

Renewable and
clean energy

Leverages renewable
energy sources, with

plans to increase
contribution for
shared services.

Ratio of renewable
energy to park over

national average (%).

Energy efficiency

Identification of energy
efficiency

opportunities,
optimization of energy
use, and reduction in

greenhouse gas (GHG)
emissions.

Park management
entity sets ambitious

(beyond industry
norms) maximum

carbon intensity targets
(maximum kilograms

of carbon dioxide
equivalent).

kg CO2 eq/ kilowatt
hour (kWh) for the

park and its residents.
Targets should be
established for the

short, medium, and
long term.

Water

Water consumption

Mechanism to monitor
water consumption
across the park and

ensure demand
management practices
in case of water stress.
Extraction from water
sources (such as rivers

and groundwater
sources) must occur at

sustainable levels.

Ratio of treated
wastewater to total

wastewater (%).

Water treatment

Provisions in place to
appropriately treat,
recycle, and reuse

treated wastewater.

Ratio of treated
wastewater to total

wastewater (%).

Water efficiency, reuse,
and recycling.

System in place to
increase water savings

and reuse.

Ratio of water reused
to total water

consumed (%).

Waste and
material

use

Waste/byproduct reuse
and recycling

Promote reuse and
recycling of materials
by firms in the park.

Ratio of reused solid
waste to total

waste (%).

Dangerous and toxic
materials

Reduce and avoid the
use of dangerous and

hazardous materials by
firms in the park.

Proportion of firms in
park that appropriately
handle, store, transport,

and dispose of toxic
and

hazardous materials.

Waste disposal

Unused waste
materials are treated
and disposed of in

proper landfills

Ratio of waste
to landfill.
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Table 6. Cont.

Environmental Indicators

Topic Sub-Topic/Sub-
Category Description Indicator

Climate
change and
the natural

environ-
ment

Minimum proportion
of open space in the

park for the
maintenance of

environmental balance
(acting also as

compensation measure
for the loss caused by

the construction of
the park)

Maintain natural areas
in the park.

Ratio of open (green)
space to the total

park surface.

Air, GHG emissions,
and pollution

prevention

Firms in park having
strategies for pollution

prevention and
emissions reduction, to
improve intensity and

mass flow of
pollution/emission

release beyond national
regulations.

Percentage of firms
applying relevant
specific strategies.

Park Location/Management-Related Indicators

Topic Sub-topic/Sub-
category Description Indicators

Proximity
to urban

agglomera-
tions

- Regional capitals
- City with population
over 60,000 inhabitants
- City with national

port-gateway

Consideration and
evaluation of specific

territorial data, such as
proximity to cities,
capital regions and

municipalities, national
ports, gateways, etc.,

and population
characteristics.

Territorial data
(population, distance to

cites, etc.).

Financial
capacity

- Regional units that
present percentages

more than 10% of
national gross value

added (GVA)
- Regional units that

present percentages
between 2.05%

and 9.99%
- Regional units that

present percentages
between 1.05% and 2%
- All other regional

units with percentages
between 0% and 1.04%

Evaluation of the
participation of each
regional unit in the

creation of the national
gross value added
(GVA) in the year

preceding the
preparation of the

business plan.

Ratio of produced GVA
by regional unit over

the national GVA.

Business
index of

the region
where the
business

park (BP) is
installed

Regional units
presenting

percentages of
- 1% or more

- 0.5–1%
- 0.25–0.5%
- 0–0.25%

Complex index,
composed of 50% of

the average exports of
the regional unit

during the last 5 years
and 50% of the value
added of the regional
unit in manufacturing

activities, the year
before the preparation
of the business plan.

Complex index.
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Table 6. Cont.

Park Location/Management-Related Indicators

Topic Sub-Topic/Sub-
Category Description Indicator

Demand of
industrial

land within
“Organized
receptors”

Regional units that
have BPs and the
average annual

demand for industrial
land during the last

5 years is
- greater than 30%

- 5–30%
- 2–5%,

- below 2%

Evaluation of data
referring to the number
of industrial land plot

sales and to the
availability of

industrial land inside
the organized

receptors.

N/A

Availability
of

industrial
land within

existing
organized
receptors”

Regional units that
have organized BPs
and for which the

period of depletion of
industrial land (based
on the average annual

sales rate of the last
five years) is:

- less than 10 years
- 10–20 years
- 20–30 years

- without organized
receptors.

Evaluation of data
referring to the
availability of

industrial land inside
the existing organized

receptors.

N/A

International
transport
networks

and related
services

Regional units
crossed by

- Highway
- Railways stations

- Regional units with
planned highway or

railway
- Regional units that
do not fall into any of

the above three
categories

Consideration of data
related to the

proximity/accessibility
of “organized

receptors” to national
transport networks.

N/A

Cross-
border

character

- Regional units of
mainland Greece

bordering Bulgaria and
Turkey crossed by
vertical connection

axes like the Egnatia
highway and regional
units where there are

ports/gateways to the
European Union (EU)

(e.g., Igoumenitsa)
- Cross-border
regional units of

mainland Greece with
land borders not
included in the

previous category
- Regional units of
mainland Greece and
island Greece which
have important ports

of communication with
other countries

- Regional units of the
country that do not fall
into any of the above

three categories

Consideration of
cross-border

elaboration in terms of
geomorphological

features, existence of
cross-border

infrastructures, and
transport networks.

N/A
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Table 6. Cont.

Park Location/Management-Related Indicators

Topic Sub-Topic/Sub-
Category Description Indicator

Service
from

natural gas
network

- Regional units
crossed by a natural

gas pipeline of high or
medium pressure

- All other
regional units

Consideration of the
existence of high- or

medium-pressure
gas pipeline.

N/A

Proximity
to a

combined
transport

hub.

- Regional units
crossed by a highway
and having an airport,

port, and railway
station

- Regional units
crossed by a highway,
having two out of the
three above kinds of

infrastructure (airport,
port, or train station)

- Regional units
crossed by a highway
and having an airport,
port, or train station

- Regional units that
do not fall into any of

the above three
categories.

Consideration of data
related to the access
and the proximity to

multimodal and
combined transport

networks. Evaluation
of the combination of

the above criterion
“international transport

networks and related
services” with other

modes of
transportation (e.g.,

rail, ship, or aircraft).

N/A

Proximity
to training,
research, or
innovation

service
centers.

- More than 1 h
distance

- Less than 1 h
distance

Consideration of the
distance from

university/training
institutions, research

centers, etc.

Distance in km.

Social Indicators

Topic Sub-topic/Sub-
category Description Indicators

Social man-
agement
systems

Occupational health
and safety

management systems
(OH&S)

Firms in the BP should
have an OH&S

management system in
place, to record various
events and keep rates

about events like injury,
occupational diseases,
and absenteeism, as

well as data on
work-related fatalities.

Percentage of firms
applying OH&S

management systems.

Grievance
management

A grievance
mechanism should be

in place, able to receive
and address internal

and external
grievances.

Relative numbers of
grievances.

Harassment response

Establish a mechanism
to prevent and deal

with harassment with
clear reporting and

response procedures.

Percentage of firms
having applied a

harassment control
mechanism.
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Table 6. Cont.

Social Indicators

Topic Sub-Topic/Sub-
Category Description Indicator

Social in-
frastructure

Primary social
infrastructure

Social infrastructure
should meet the
standards and
requirements.

Percentage of surveyed
employees of the

workforce and client
prospects.

Industrial park security

Creating effective
security services, such

as suitable lighting
systems in and around
the park, closed-circuit

television systems, a
central security office,

and night
transportation.

Percentage of reported
security and
safety issues.

Capacity building

Training and skills
development programs

per category of
employees, with

emphasis on equal
opportunities.

Percentage of firms
applying relevant

programs.

Local
community

outreach

Community dialogue

Access to
communication

platforms or other
media to maintain
dialogue with the
community and

relevant civil society
organizations).

Percentage of surveyed
community members.

Community outreach

Discovery of
community outreach
activities by the park

management body and
participating residents.
A relevant annual day

of celebration in the
park could be defined,
public service activities
could be organized in
the community areas

by the park
management, etc.

Number of outreach
activities per year.

Economic Indicators

Topic Sub-topic/Sub-
category Description Indicator

Job
creation

Generation of local
employment

The BP must create jobs
for the local

community, ensure
revenue links and

growth opportunities.

Percentage of
employees.

Type of employment
The BP should provide
long-term employment
contracts to employees

Ratio of long-term
employment contracts
to total employment

contracts.

Local
business

and SMEs
promotion

Local value added

The BP should enable
local businesses to

grow. This can be done
when the BP addresses

local suppliers in a
cost-effective way.

Percentage of firms.
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Table 6. Cont.

Economic Indicators

Topic Sub-Topic/Sub-
Category Description Indicator

Economic
value

creation
Investment-ready park

for firms

A BP must be
“investment-ready” so
as to offer investment

security and better
investment

opportunities to
businesses. Basic

infrastructure services
must be provided by
the industrial park,
including access to

water, energy, roads,
service corridors, etc.

Average percentage
occupancy rate over

last 5 years.

Source: Own elaboration based on [38,43,46–48,66,67,72,73,86,88].

The above indicators (schematically presented in Figure 5) reflect the need to modern-
ize the existing spatial and development policies for the organized development of business
and industrial activities in Greece. It is, therefore, understood that most of the above do not
find full application in the existing “receptors”, created in a completely different spatial,
development, and environmental policy framework.

Figure 5. Schematic representation: necessary transformations of development and spatial policies
for the modernization of Greek business parks. Source: Own elaboration.

4.5. Case Study on Local Level: Western Macedonia Business Park

In order to investigate and evaluate the adaptability of the suggested indicators on a
local level, the business park located in Kozani’s peri-urban area in Western Macedonia
was selected as case study. The case study focused on the analysis of environmental and
spatial indicators alone (see Table 7), since measurements and evaluation of the social and
economic indicators require on-site research and field recordings that cannot be evaluated
at this stage (e.g., job creation and economic value making).

The wider area of the business park (see Figure 4) presents unique development
challenges, as it is included among the areas that are part of the Just Transition Development
Plan of lignite areas [89]. According to the National Energy and Climate Plan [90], the Greek
government has set a goal of withdrawing all lignite plants by 2028, with the majority
of units—representing over 80% of current installed capacity—being withdrawn by 2023.
It is, thus, evident that the local population, which is currently significantly employed
in lignite-fired power plants, should look for new employment opportunities to ensure
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sustainable development of the region. It is, therefore, extremely important that the new
business park design in the area largely meets modern development conditions, as reflected
in the indicators presented earlier. The Western Macedonia BP is being developed at a
distance of about 6.5 km north to the city of Kozani. The municipality of Kozani accounts
for 71,388 inhabitants (2011 census) and the region (regional unit) produces 2.3% of the
national Gross Domestic Product (thus ranking ninth in relation to the total of the regions),
with 6.8% coming from farming activities, 38.5% from the construction industry (including
the mining and the energy sector representing 9.8% and 18.6%, respectively), and 54.7%
from the services sector.

The study area has a total surface of 689.83 acres and is organized to function as
a reception area of both business and industrial activities. It has the appropriate urban
organization and the required infrastructure projects that can support the business activity.
It is expected to operate after the two institutionalized industrial areas of the region of
Western Macedonia (Florina Industrial Zone and Kastoria Industrial Zone). This fact gives
special weight and importance to the role it can play in the development course of the
area and ultimately of the wider region (see Figure 6). The Region of Western Macedonia
(PDM) is a remote region bordering Albania and Northern Macedonia (ex Former Yugoslav
Republic of Macedonia, FYROM). The position of Kozani’s Business Park on the “Egnatia
Odos” highway axis gives the area a new development perspective, as two of the nine
vertical axes, A27 and A29, cross the regional unit, from south to north, ensuring the
integrated road connection of Greece with Albania and Northern Macedonia.

Figure 6. Location of Western Macedonia business park. Source: Environmental impact assessment
study for the development of Kozani’s business park [91].

Table 7. Investigation for the application of environmental indicators (see Table 6) into the upcoming
Western Macedonia business park (WM BP).

Environmental Indicators in Kozani’s Upcoming Business Park

Topic Sub-Topic Evaluation Results

Energy

Energy consumption

Depending on the good practices of
certain firms. Not obligatory. However,

the Hellenic Electricity Distribution
Network Operator (∆E∆∆HE) offers a

service called telemetering that monitors
power consumption for all firms and

industries that use medium
voltage power.

Renewable and clean energy

Not applicable in Greece. All renewable
energy produced is required to be added

to the national energy grid by law and
cannot be used by firms directly.

Energy efficiency
Depending on the good practices of

certain firms. Not obligatory and
not measured.
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Table 7. Cont.

Environmental Indicators in Kozani’s Upcoming Business Park

Topic Sub-Topic Evaluation Results

Water

Water consumption

Water consumption across the park of
Lamia (Lamia Industrial Area) is

automatically measured, using Near
Field Communication (NFC) systems.

Moreover, there is a Supervisory Control
and Data Acquisition (SCADA) system in

place that manages the water extracted
from boreholes depending on demand.
There is also an automatic system that

monitors the quality of wastewater before
it enters the wastewater treatment unit.

Water treatment

100% of wastewater treated for all
industrial areas with functional

wastewater treatment units (e.g., Lamia,
Thessaloniki, Irakleio, Patra, Komotini

Industrial Areas).
Another interesting indicator would be
water used/water treated. Water that is
not treated is lost, excluding industries

that use water in their production process
(e.g., breweries).

Water efficiency, reuse
and recycling

0% of treated water is provided to be
reused. There is room for improvement,

since the quality of wastewater after
treatment is strictly determined.

Waste and
material use

Waste/byproduct re-use and
recycling

Solid waste is managed by each
municipality. No information available.

Dangerous and toxic materials

100% of firms that have dangerous and
hazardous products/byproducts and that

are located in parks are obliged to
appropriately handle, store, transport,

and dispose of toxic hazardous materials.
Furthermore, there are firms that are

officially licensed to manage dangerous
and toxic materials produced by

other firms.

Waste disposal Same with the above description.

Climate change
and the natural

environment

Minimum proportion of open
space in the park for the

maintenance of environmental
balance (cause by the construction

of the park)

Minimum 25% of the BP is open
(prohibited by law).

Minimum 6% of the BP is planned to be
highly vegetized. Moreover, at least 40%

of each plot has to remain open space.

Air, GHG emissions, and
pollution prevention

Each firm located in the park has
limitations according to its environmental

licensing decision
Source: Own elaboration. Based on data from environmental impact assessment study for the development of
Kozani’s Business Park [91].

The transport system has a direct connection with the Egnatia Highway with five
ports and eight airports, two of which are within the same regional unit, as well as with
the railway network.

Regarding the data obtained, the following aspects are relevant to the application of
the environmental indicators [91]:

• Low energy consumption, i.e., 200,000 MWh per year;
• Water consumption, to not exceed 300 m3/day;
• The maximum production of liquid waste is estimated equal to 80% of water consumption;
• Outflows of waste and pollutants depend on the operation of the units to be installed,

as the area will be an organized receptor for both industrial and production facilities.

Furthermore, regarding the expected uses and activities that will be installed in
the park, the following are provided: landfill, recovery and recycling, including waste
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treatment and energy recovery, special waste management, such as bulky, infectious
hospital, toxic, and hazardous materials, production and exploitation of new secondary raw
materials, and new methods of energy production in order to ensure the protection of public
health and the environment (solid fuels from waste, biogas, soil conditioners/compost,
drains, etc.).

5. Discussion and Policy Recommendations

Industry in Greece developed in a peculiar environment without neighboring markets
and with virtually no hinterland at an equivalent level of development. Its limited growth
resulted in fragmented spatial planning arrangements at the local planning level, creating
a process of spontaneous, improvised, or even arbitrary residential developments. With
regard to the location criteria for industry, it is evident that, with the exception of intensive
raw material extraction activities, the majority of industrial activities were located in terms
of their vicinity to large urban centers [92,93]. Thus, the Greek industry is dominated
by sectors that are oriented toward and dependent on major consumer centers, public
and private sector services, the specialization of technical and administrative executives,
and organized infrastructure networks (roads, ports, airports, etc.). Athens is recognized as
the primary concentration pole and Thessaloniki as the secondary, followed by the major
urban centers such as Patras, Heraklion, and the Larissa–Volos dipole.

The majority of manufacturing industries, especially the larger industrial units now
seem to have completed their exit cycle from the cities and are looking for establishment
options in the peri-urban areas [88,94,95]. All large industries with significant production
size choose their locations outside urban settlements, apparently due to incompatibility in
terms of possible environmental burdens (nuisance, emissions, etc.) [38].

The modern institution of business parks is at a standstill in Greece, due to a number
of inhibitory factors. Their start requires both strategic planning at a national level and a
series of management actions within the parks. The former is related to the development of
cities and to the economic functions of large urban centers supporting the industrial base,
as well as to the wider value chains, in the context of the globalized economy. A network
of dynamic cities is essential for business park development and vice versa; business parks
fuel the dynamics of urban centers and support their sustained inclusion in competitive
networks. It is, therefore, necessary to prioritize urban agglomerations in which business
parks could be developed, possibly also with a thematic approach (assessment of cities, with
the requirement for more specific criteria for the creation of receptors, such as conventional
and intangible infrastructure networks, motorways, and land prices).

Existing spatial organization seems to pose obstacles to attracting investments and is
a brake for the competitiveness of Greek industry and its ability to meet future challenges.
Current international evolutions and the need for local economies to adapt to them in
order to increase their resilience call for a clearer and more effective link between spatial
and development planning. In this context, the authors believe that, in order to enhance
the attractiveness of business parks, several guiding principles (see Table 8) are needed,
consistent with the basic principles required for the creation of modern BPs.

Table 8. Guiding principles to adapt BPs to current trends and enhance their attractiveness.

Guiding
Principles/Recommendations General Trends Specific Results

Improving planning terms and
conditions for the development
of activities within “Organized
receptors of manufacturing and
business activities” (OYMEDs).

Supporting the circular economy
and green growth.

Development of
industrial symbiosis

and eco-
industrial parks.

Promoting planning and
environmental remediation of

informal industrial
concentrations (IICs).

Development of
technology-intensive industries.

Development of
eco-industrial
parks (EIPs)
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Table 8. Cont.

Guiding
Principles/Recommendations General Trends Specific Results

Initiating a transparent and
evidence-based strategic

planning that will promote
synergistic effects between

policies (industrial and spatial
planning) and public and private

institutions/actors.
Taking into account performance

indicators based also on the
international EIPs framework:

location indicators,
environmental indicators, social
indicators, economic indicators.

Cooperation of industry,
government, universities, and
nonprofit research institutes in

order to develop
technology-intensive industries.

Consensus among industry,
government, and academia on
the initial development of the

high-tech industry with growth
potential and broad

interdependence between
industries.

Designing and implementing an
evidence-based policy for
industrial activities to also

provide data related to EIPs
performances.

Promotion of sci-tech
parks, supporting new

technologies and
Industry 4.0.

Source: Own elaboration by authors.

In this respect, support must be provided to innovation and entrepreneurship, to
business clusters both within and outside cities, and to linking industry to education,
agriculture, and other seemingly incompatible uses and functions into a quality whole,
while also taking advantage of the inputs from universities and research centers.

The authors believe that immediate initiatives are required, which will contribute to
increasing the attractiveness of the institution of business parks. Additionally, given the
particularities of the Greek territory, all informal industrial concentrations (IICs) should
be organized as a matter of priority, in the immediate future. Business parks, viewed as a
mechanism linking spatial to development planning, appear to offer a solution for restoring
and strengthening the productive potential of the Greek economy, for developing industry,
and for attracting investments. Taking also into account the fact that an unprecedented
planning project is currently underway for the completion of spatial planning in the Greek
territory, a series of priority recommendations can be proposed. For instance, it is critical
to specify the criteria for the location process of new business parks, to ensure suitabil-
ity (transport networks, tangible and intangible infrastructure, availability of resources,
etc.) and identify current and future needs of the areas suitable for the development of
“organized receptors”.

Another recommendation can be the promotion of the planning and environmental
remediation of informal industrial concentrations (IICs). In particular, financial and fiscal
incentives and better planning and development standards are needed for the remediation
of business parks. The definition of these particular zones will require synergies with the
new town plans: (a) the “local urban plans” (see Table 1, p. 7) that are previewed to broadly
cover a large part of the Greek territory (80% instead of the current 20%), on a 6-year
horizon and (b) the “special spatial plans” (see Table 1, p. 7), since productive activities
have amplified needs in these areas and require a specialized planning approach, involving
also the private sector.

Critical recommendations are both the assessment of social and environmental factors
in relation to national requirements and international commitments (on climate neutrality,
new energy planning, biodiversity conservation, green infrastructure, etc.) and the thematic
enrichment of the available types of business parks, with emphasis on those supporting
new technologies and Industry 4.0, the circular economy, and green growth.

It is also essential to model the impacts of a business park on the urban system
in terms of urban development, land use, infrastructure, and transport networks (both
conventional and ICT-based), as well as to improve the planning terms and conditions for
the development of activities within organized receptors. In this way, the latter may be
more competitive and efficiently attract businesses. Moreover, to the extent that business
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parks can support business clusters, it is easily understood that existing and future spatial
and development policies should include initiatives to jointly promote business clusters
and business parks.

Promotion of a technology-intensive industry is often the guiding principle (cf. Table 8)
for the development of countries with a small-scale domestic market. To this end, it is
often necessary to provide subsidies and tax incentives to research institutes. Similarly,
in addition to encouraging universities to diffuse knowledge for industrial development,
the cooperation of industry, government, universities, and non-profit research institutes is
critical for an innovation system well embedded in the Greek economy. Creating an innova-
tion system requires consensus among industry, government, and academia on the initial
development of the high-tech industry with growth potential and broad interdependence
across industries [96].

Innovation is also a factor that influences the formation and development of industrial
symbiosis complexes, through improvements in material utilization and reuse technologies,
and the adjustment of industrial production structures. In the circular economy context,
innovation could be an effective strategy to improve the eco-efficiency. The concept of eco-
industrial parks and innovation (EIP) forms, along with the concept of industrial symbioses
(ISs), the body of industrial ecology (IE) [96]. According to Frosch and Gallopoulos [97],
through imitation of the cyclic nature flows, the industrial symbiosis is responsible for re-
ducing the consumption of natural resources, as well as the generation of waste. Moreover,
through the EIPs, the IE develops trade networks in order to promote the conservation of
resources [98].

Additionally, industrial parks are gradually becoming key loci where universities
and scientific research institutions develop advanced technology and test the efficiency
of their scientific research achievements. There is actually an enhanced mutual influence
and cooperation between higher education institutions (HEIs) and businesses. Successful
cases of sci-tech parks, such as Stanford University, Silicon Valley, the MIT industrial
cluster, and the highway 128 in Boston, are generally located close to universities, colleges,
scientific research institutions, and other intellectual resources. In this way, a strong intel-
lectual support is provided for the development of sci-tech parks and cities. Additionally,
the strategic location of these parks can enable a close integration of “industries, universi-
ties, and research”, gradually forming a growth chain of innovation and industry clusters.

Innovation is additionally the primary driving force behind the development and
strategic support of the construction of a modern economic system. Regarding the im-
pact of proximity to universities on enterprise innovation, scholars generally believe that
spatial proximity between universities and companies promotes synergies between these
organizations. Geographic proximity between academic institutions and enterprises is
considered extremely important for innovation [99], as it is conducive to the establish-
ment of connections between them and to transfers of knowledge, especially that of tacit
knowledge [99]. A study on the driving factors behind school–enterprise cooperative
innovation [100] proved that enterprises within 150 km of a university have more product
innovation possibilities than those located far from a university.

Given the above, the authors believe that sci-tech-parks gathering a large number of
businesses developing science and technology innovation industries can be the driving
force for new urbanization and for the creation of urban innovative space in Greece. Lastly,
it is considered necessary to learn from international experience about the joint operation
of business clusters with business parks, so as to launch successful organizational forms of
clusters in the Greek territory.

On a more general mote, the authors believe that better coordination between indus-
trial policy and spatial planning policy is needed. This can be achieved by setting up an
inter-ministerial body which may function as a “high-level commission for territorial develop-
ment”, modeled on the French DATAR (Délégation Interministérielle à l’Aménagement du
Territoire et à l’Attractivité Régionale) at the highest level of government, reporting to the
Prime Minister [101–103]. Such a mechanism may add to integrated territorial develop-
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ment policies, often hampered by sectorial interests. Such a scheme must be endowed with
strong coordination responsibilities, the capacity to conduct participatory planning with
the efficient and inclusive involvement of all relevant stakeholders from the very beginning
of the process, and mainly the capacity to produce relevant evidence. The recent enactment
of the law 4759/2020 that aspires to modernize the urban and spatial planning legislation
should be complemented with such mechanisms that will certainly facilitate sustainable
and integrated territorial development strategies in the country.

6. Conclusions

This research paper analyzed the organization and spatial distribution of industrial
activities in Greece and the ongoing renewal of the industrial location in the country.
It attempted a description of the situation of “business parks” in Greece, highlighting
the key constraints hampering their development and the fact that the existing spatial
organization is inefficient in terms of attracting investment and add competitiveness to
Greek industry. To this end, the paper explored new concepts and trends that may be
adopted by the Greek business parks, for them to become attractive and able to meet
future challenges. The concepts explored were mainly industrial symbiosis, sci-tech-parks
which may be a driving force for the creation of an innovative urban space, the innovation
concept, and the eco-industrial parks (EIPs). Particularly, the latter inspired the authors
to construct a set of indicators adapted to the specific needs of the Greek industrial parks,
appropriate for assessing and monitoring the performance of business parks and enabling
their transformation in EIPs. Particular emphasis was placed on the concept of location,
since it allows detection of resources and capabilities. These concepts were the result of the
interaction of all the localized—self-reproduced and self-reinforced—components in the
spatial context including the strategies of located firms, capable of untapping territorial
potential. Lastly, an effort to apply this system of indicators on a national and local level
led to the identification of existing gaps.

Findings support the need to proceed to an immediate comprehensive review of
the regulatory and operational framework regarding business parks so as to (a) increase
synergies of industrial activities with territorial policies, (b) establish collaborative mecha-
nisms acting as catalysts for creativity and innovation, (c) introduce a system of indicators
to monitor business park development on the basis of the international framework for
eco-industrial parks (EIPs), (d) pursue an evidence-based industrial policy on national and
local levels and (e) adopt a place-based approach for specific territories like for example the
insular ones. A critical conclusion is also the establishment of a high-level inter-ministerial
body to ensure strong coordination between spatial and industrial policy.

It is expected that the paper’s considerations and facts may enable policymakers to
identify appropriate actions for the development of business park resources and capabilities,
which could enable their efficient networking and allow a better performance of Greek
business parks in the context of the global competition.
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