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Abstract  This paper deals with improving the quality 
of public open space in densely built and declining inner 
city areas. It investigates the potentials of ‘smart’ and 
‘green’ redesign of public open space for enhancing public 
realm and the quality of life. Smart redesign of public open 
space entails the transformation of public open space into 
an inclusionary intelligent civic arena which allows 
citizens to have both face-to-face contact and interaction, 
and virtual communication by means of free community 
electronic equipment of space and e-services. Green 
redesign includes the refurbishing of public open space 
using green technologies and energy saving elements and 
equipment. The paper explores the amalgamation of 
‘smart’ and ‘green’ design approaches and the 
development of a dynamic ‘smart & green’ public open 
space and networked communities as catalysts to handle 
declining inner city neighborhoods. The thinking behind 
this approach lies in the urgent need for transformation of 
unused and meaningless private plots into common 
semi-public open space within urban blocks in shrinking 
urban units. Accordingly, we argue that this need reflects a 
potential double gain, a win-win scenario for 
simultaneously (a) raising awareness of spatial 
disadvantages in central urban areas, and (b) enhancing 
quality of life. Thus, in a broader perspective, urban 
shrinking units will potentially become more attractive and 
will gain a stronger economic and social identity. The 
paper investigates redesign patterns for Greek cities and 
presents a pilot study for cities of Volos and Larissa. 

Keywords  Public Open Space, Smart Growth, Green 
Redesign, Greek Cities 

1. Introduction - Greek Cities;
Development Process, Urban
Morphology, and Spatial
Disadvantages

In the second half of the 20th century – in the ‘50s, ‘60s 
and ‘70s – the rapid economic growth of large Greek cities 
has been fueling extensive internal migration from agrarian 
districts towards urban areas. Large Greek cities have 
experienced rapid and under-regulated spatial expansion, 
often characterized by informal housing in urban periphery. 
For many decades, the urbanization process, that is, urban 
design and planning, has been confined to soft state 
interventions: On the one hand, as far as private land is 
concerned, urban development has been regulated only 
through building legislation while master plans were only 
controlling land uses and densities and determining the 
basic shape of the street system [1]. Minimal state 
intervention in conjunction with land divisions into 
small-sized private properties produced a step-by-step 
urban development process and not a holistic redesigning. 
This type of land division– literally a property-by-property 
urban design—was carried out often without much 
consideration of neighboring properties or/and structural 
spatial entities such as the street, the urban square, the 
urban block, or the larger area. 

In this context, the landscape in contemporary Greek 
cities is predominantly characterised by ‘over-fragmented’ 
and ‘collage-like’ morphology [2], (see Figure 1). On the 
other hand, as far as public land is concerned, for many 
decades master plans have been providing Greek cities 
with minimum standards of public open spaces and public 
amenities (squares, parks, children playgrounds, and the 
like). Such a process of urban development can explain 
many of the spatial disadvantages in contemporary Greek 
cities: That is, inner city areas, structured by the perimeter 
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urban block system, are characterised by high built 
densities, the inefficiency of parking spaces, shortage of 
public open spaces and green spaces, neglected or 
underused public spaces, (see Figure 2); and on top of these 
features, inner city areas frequently suffer from bad 
environmental conditions such as the ‘urban heat island’ 
effect [3]. 

Figure 1.  Athens; ‘collage- like’ urban morphology 

Figure 2.  Thessaloniki; typical perimeter urban blocks and small green 
spaces 

2. Economic Crisis, Shrinking Cities
and New Challenges for Urban
Renewal

Since 2008, the international economic crisis and the 
ongoing crisis of public depth in the Eurozone have had 
significantly negative spatial impacts on Greek cities. The 
hit on local urban economies, societies and space is 
widespread and clearly visible while there are strong 
indications that Greek cities have entered a phase of serious 

shrinkage: The closing down of small businesses (SMEs), 
mainly in the commercial and service sectors appears to 
spread rapidly in all Greek cities. For instance, in 
Thessaloniki, according to data provided by the Chamber 
of Commerce and Industry, a total of 16,990 businesses 
closed down during the last three years of the economic 
crisis. In inner city areas and the CBD (Central Business 
District) of Greek cities, a chain of vacant shops, offices, 
and houses can be observed in the formerly active and 
lively commercial streets. 

In this context of recession and shrinkage, research 
conducted by the Lab of Urban Morphology, University of 
Thessaly (see [4]), has surveyed the spatial allocation of 
closed commercial shops in the center of Thessaloniki, 
Volos, Larissa, and Trikala. It is observed that as a 
consequence of the closing down of small businesses in 
inner city areas, there has been a radical devaluation of real 
estate properties. Interviews with real estate agencies about 
price comparisons between 2008 and 2012 have shown that 
in housing, for instance, the decrease of rents is about 30% 
while the devaluation of real estate prices varies between 
40% and 50%. The devaluation is stronger in office and 
commercial spaces than in houses and flats; it is also 
stronger in inner city areas than in the urban periphery. 
Overall research shows that the current conditions of low 
real estate prices have posed a new challenge and a chance 
for the local authorities to use abandoned buildings for 
public interest. More specifically, open space within urban 
blocks is usually over-fragmented into small private yards 
– empty and unused. In the perimeter blocks system, the
expropriation and demolishment of one or two vacant 
buildings/ground floor spaces, could provide critical 
spatial links between open space within urban block and 
the street network surrounding it (see Figure 3).  

Figure 3a 

Figure 3b 
Figure 3a and 3b.  Typical perimeter urban block. Open space within 
blocks is usually over-fragmented, unused and meaningless. The 
expropriation and demolishment of a vacant building may provide a 
critical spatial link to the surrounding street network. 
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This kind of intervention allows the transformation of 
meaningless interior open space into semi-public common 
gardens or parking spaces according to the precise 3-D 
formal characteristics and typology of the urban block. In 
certain types of urban blocks (see Figure 3a) which are 
constituted by middle-rise buildings (3-5 stores) and 
generate relatively wide interior open space with adequate 
sunlight, the creation of common gardens is practically 
achievable. In other types of urban blocks (see Figure 3b) 
which are constituted by high-rise buildings (6-8 stores) 
and generate relatively narrow and linear interior open 
space without adequate sunlight, the construction of 
common parking space is only feasible. 

3. Shrinking Areas as Front-Runners
in the Transformation of Open
Space Within Blocks – A Win-Win
Scenario

Achieving a high-efficiency transformation of unutilized 
inner open spaces is an inherently interdisciplinary 
endeavor and is thus structured around multiple points of 
convergence across urban planning, environmental 
psychology, and economic development [5]. Land use in 
the perimeter blocks system of nonfunctional interior open 
space is key for successful transformation. The process of 
‘smart’ and ‘green’ regeneration importantly speaks to a 
renaissance in urban regeneration that calls for more 
healthy, resilient, and smart cities. This analysis turns to 
interior open spaces as core elements in the process of 
urban regeneration as interior open spaces have significant 
transformation potential, and at the same time engender 
strategies of promoting and achieving quality of life. 

This research focuses on units where there is an 
abundance of unproductive open spaces and strong 
indicators of urban shrinkage. The thinking behind this 
approach lies in the urgent need for the transformation of 
unused private plots into a common semi-public open 
space within urban blocks in shrinking urban units. This 
need reflects the potential double gain, a win-win scenario 
for simultaneously (a) lifting spatial disadvantages of 
central urban areas, and (b) enhancing the quality of life of 
residents. In such processes of regeneration, urban 
shrinking units can potentially become more attractive and 
can gain a stronger economic and social identity, moving 
closer toward halting urban shrinkage. 

Given that spatial units facing urban shrinkage are 
increasingly dispersed within the urban fabric, it was 
considered necessary to identify areas and to make a 
hierarchical classification combining their demographic 
and economic characteristics [6,7]. The multivariate 
analysis method of spatial patterns was used through 
weighted mapping overlapping thematic levels. 
Multivariate analysis, which decomposes the complex 
issue of urban shrinkage, was used as it can detect and 
analyze total and local structures, investigate and then 

classify [8] the urban blocks of the study area, Larissa, a 
typical medium-sized Greek city. 

Urban shrinkage was first recognized and identified, and 
its definition variables (based on economic and 
demographic shrinkage trends) selected through (i) the 
literature [9-16] and (ii) the available data (sources: Larissa 
Chamber of Commerce and Hellenic Statistical Authority) 
examined over 7 years (2008 – 2014) [5]. More specifically, 
the variables selected are (i) the percentage change in 
business activity, (ii) racial proximity, (iii) dependency 
ratio, (iv) the percentage of unemployed, and (v) the 
percentage of the population who did not complete 
compulsory education. The dependency index is important 
for determining social and economic factors. The 
numerator includes the younger and older population (0-14 
and 65+ respectively) and the denominator includes the 
overall economically active population (15-64 years). 

𝐴𝐷𝑅𝑖  =  
𝑃𝑜𝑝(0−14),𝑖 + 𝑃𝑜𝑝(≥65)𝑖,

𝑃𝑜𝑝(15−64),𝑖
∗ 100 

This index, which reflects the number of economically 
dependent people in relation to the number of economically 
active people indicates the burden that the active 
population is receiving from the older and younger 
population. It, therefore, plays an important role in the 
study of urban shrinkage as the economically active 
population is what signifies a city’s liveliness [17]. Further 
it is also an important factor that can contribute decisively 
to the possibility of renewing the conditions of a region. 

The racial proximity index shows racial disparity, or the 
creation of ethnic enclaves in cities, as in many cases there 
is spatial segregation between citizens and immigrants 
[18]. 

𝐴𝑙𝑙𝑃𝑜𝑝_𝑅 =
𝐴𝑙𝑙𝑖
𝑃𝑜𝑝𝑖

∗ 100 

Foreign or immigrant populations and communities are 
often considered the most vulnerable groups as they choose 
low-income areas of residence or otherwise precarious 
areas. In many cases, the presence of a high percentage of 
the foreign population is a sign of a deterioration or even 
abandonment of the residential stock [18]. 

The calculation of the "unemployment rate" index is 
carried out through the equation 

𝑈𝑛𝑒𝑚𝑝𝑃𝑒𝑟_𝑅 =  
𝑈𝑛𝑒𝑚𝑝𝑃𝑒𝑟

𝑂𝐸𝑃
∗ 100 

where EAP is the Economically Active Population. This 
indicator was considered necessary as unemployment rates 
in a spatial unit have a decisive influence on rates of 
potential internal migration, which in turn can change the 
area of the establishment [19]. 

The index "percentage of the population that did not 
complete compulsory education" indicates the low quality 
of social and education programmes, an important 
parameter in deciding whether or not to change the bases of 
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potential internal migrants and the aftermath such forms of 
migration can have on the structure of a region. 

This multi-criteria analysis represents the system of 
values that consciously or subconsciously shapes the 
decisions taken by residents in specific areas. That is to say, 
an overall utility function identifies the individual utility 
functions and their properties in order to respond to 
problems with distinct alternatives, particularly when it 
comes to problems about decision-making and selection of 
areas. In some cases, multi-criteria analysis is used for the 
classification and categorization of alternatives. With 
regard to statistical weighting, the analytical hierarchical 
method was used in this article. That is, indicators for each 
different criterion were based on comparative/relative 
importance per group. The quantitative scales of 
classification were transformed into a single regular scale 
and the weighting, that is to say, the weighting factors were 
formulated to express the importance of each criterion. 
(The consistency index is acceptable as it is 0.0814857 
<0.1). The suitability map created came from the 
transformation of each level into a binary map with a strict 
criterion and then its calibration based on the degree to 
which it relates to the phenomenon under consideration 
(Table 1). 

Thus, the map produces a mosaic of frequent alternating 
urban blocks ranging from high to low concentration of 
signs of urban shrinkage (see Figure 4). This classification 
generates spatial patterns of urban blocks most vulnerable, 
economically, and demographically to the symptoms of 
urban shrinkage, which are areas most suitable for priority 
urban regeneration policies. Simultaneously, these 
vulnerable areas are considered a productive ground for 
urban renewal interventions on neighborhood-scale, as 
described in Figure 4. The multivariate analysis was used 
in a way that allowed the formulation of standardized 

procedures that make a decisive contribution to resolving 
the shrinkage phenomenon based on the link of the factors 
associated with it [20], via a unified approach. 

Vacant buildings and underutilized spaces located in the 
spatial pattern on the vulnerability of the study area to 
shrinkage (Figure 5) have the potential to become key 
pillars for the development of new working styles and 
forms of sharing economy [22]. Coworking Spaces and 
WeWork's Business Model, promoting resource usage 
utility. Coworking spaces refer to co-located groups of 
independent workers (namely freelancers or remote 
workers) where members work in parallel [23]. WeWork's 
Business Model transforms the system beyond its 
co-working spaces and improves its efficiency including “a 
creative atmosphere”, big corporations, and high-profile 
tech enterprises [24]. Coworking spaces present a global 
spread with a concentration on “creative cities” [25] which 
are regarded as “serendipity accelerators” [26] and lead the 
way to “new forms of microclusters” to the local dynamics 
of knowledge creation and transfer [27]. Coworking spaces 
are theorized as microclusters given that they present 
similar characteristics to those of industrial clusters at the 
scale of the city [27]. 

Further, coworking spaces implicitly support interaction 
and the sense of community [23] by offering shared open 
spaces (physical or virtual) [25] and a focus on community 
building [28]. In addition, they make the interaction more 
effective and fruitful by coexisting with conventional 
office spaces. In light of this sense of connection 
strengthened by coworking places, which potentially 
renew existing low-profit urban spaces, this research 
applies a coworking approach to spatial patterns that 
indicate vulnerability to shrinkage in the study areas in 
order to promote sustainable development. 

Table 1.  Calibration Matrix 

Percentage change 
in business activity 

Racial 
Proximity 

Dependency 
Ratio 

Percentage of 
unemployed 

Percentage of the population who 
did not complete compulsory 

education 
Percentage change in 

business activity 1 3 4 3 5 

Racial Proximity 1 3 2 4 

Dependency Ratio 1 1/4 3 

Percentage of 
unemployed 1 4 

Percentage of the 
population who did not 
complete compulsory 

education 

1 
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Figure 4.  Classification of urban blocks ranging from high to low concentration of signs of urban shrinkage. Distinct spatial patterns of vulnerable 
areas 

Figure 5.  Typical perimeter urban blocks located in the spatial pattern of vulnerable to shrinkage areas. These blocks have potentials to become 
“superblocks”, constructed cells transforming this area to compact and connected neighborhood - Barcelona superblock model, see [21]) 
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Improving the quality of public open space in densely 
built and declining inner-city areas is the incentive behind 
the present study. The implementation of the proposed 
urban renewal interventions on neighborhood-scale in 
declining inner-city areas, as described in figures 6 and 7, 
add a new trend with regard to the scarcity of green space. 
The proposed active and green role of unproductive small 
private spaces will contribute to the increase of the 
percentage of green spaces, especially in Greek cities that 
have suffered from scarcity of public green spaces.  

Increasing green spaces may lead to an improved quality 
of life, and other social and economic benefits mainly 
related to urban-based movement patterns and a new social 
interaction equilibrium within the neighbourhood. The 
implementation of the proposed network of smart and 
green public open spaces may have an impact on the 
decision of the upper-middle-classes not moving to 

peripheral or/and suburban units. The control of such a 
movement can be propelled by a new convivial 
environment with many advantages that the 
upper-middle-class would decide to benefit from. 

Alongside the aforementioned beneficial effects of 
increasing urban sustainability and stimulating 
gentrification, the proposed urban renewal intervention can 
lead to social porosity in terms of the urban structure. In 
particular, the proposed high-quality designed public open 
spaces (playgrounds, skate parks, and main squares) can 
rebuild the neighborhood’s social cohesion and sense of 
community. Smart-designed public open spaces will 
promote group activities embodying social interaction with 
peers. At the same time, urban farms will introduce a new 
perspective on consuming urban space with multivariate 
benefits, including access to fresh food. 

Figure 6.  Implementation on neighborhood-scale in declining inner city areas can create a new network of differentiated public open spaces fitting into 
the divergent needs and value systems of postmodern urban societies  
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Figure 7.  Green roofs and green vertical walls 

4. Conclusion - Investigating Networks
of Smart and Green Public Open
Spaces

This investigation has been carried out in Lab of Urban 
Morphology, Department of Planning & Regional 
Development, University of Thessaly by the authors of 
this paper, as part of a larger research on Urban 
Regeneration of inner-city areas in Greek cities. The 
implementation of such urban renewal interventions in 
declining inner-city areas on a neighborhood-scale may 
generate multifaceted positive outcomes on Greek cities. 
Such interventions importantly increase the percentage of 
public open space, green space, and parking space in 
densely built areas. Further, ‘smart’ and ‘green’ urban 
redesign can create a new network of differentiated public 
open spaces (e.g. traditional squares, skate parks, urban 
farms, etc., see Fig.6) which according to the principles of 
‘smart’ and ‘green’ redesign (e.g. integrating Wi-Fi spaces 
for teenagers, kiosks with touch screen information, etc.) 
may encourage the creation of a smart environment, 
well-fitting into the diverse needs and value systems of 
postmodern urban societies. Other positive outcomes 
include potentially counteracting the ‘urban heat island’ 
effect and improving the environmental conditions - 
especially if combined with green roofs and green vertical 
walls [3] (see Figure 7). Finally, such urban renewal 
interventions can contribute to the enhancement of the 
quality of urban space in inner-city areas thereby 
counteracting urban decline, stimulating gentrification, 
and increasing urban sustainability [29-31]. 

Considering the overall outcomes of ‘smart’ and ‘green’ 
urban regeneration, the creation of smart public open 

spaces appears to be of great importance since it involves 
new concepts of the public realm in contemporary 
informational societies. In recent literature, cyberspace is 
conceived as “a territory of freedom and lack of 
boundaries” [32] as well as “the fastest-growing territory 
in all of world history” [33], a field where human needs 
such as work, recreation, social interaction, information, 
and consumption may be met within new forms of 
societies [34]. Complementing the arguments enhancing 
the role of cyberspace, recent research [35] has suggested 
that although there has been a significant shift of public 
realm from physical space to virtual space due to the rapid 
development of ICT’s and the fast growth of cyberspace, 
cities still represent successful configurations for the 
public realm in terms of communication, social interaction 
and recreation. Individuals appear to still prefer the city’s 
public spaces to cyberspace. Yet a great new challenge 
emerges for planners and designers as cities need to 
upgrade their public spaces integrating by means of smart 
design the most attractive features and characteristics of 
cyberspace into their individual urban identities. 
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