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Abstract: Access to housing in Athens during the first postwar decades protected a broad
range of low-means social groups and enhanced their social mobility. Eventually, the city’s
housing market was dominated by neoliberal policies, producing a very different social
effect. Since the mid-2010s, the changes in the housing market were also interconnected
with the rise in demand for housing (some of it related to tourism and other forms of
‘external’ demand for accommodation), the boom in the construction sector, the change in
property taxation, the increase in housing prices, and the need to improve built properties.
The analysis of three different datasets in this paper confirmed that the unregulated city’s
housing market is following the spatially differentiated demand and reproducing socio-
spatial inequalities. It also confirmed that the few policy initiatives developed since the
early 2010s have not faced the housing needs of the most vulnerable groups because they
were weak and because these needs were not their primary target. Athens seems to be one
of the most unregulated cities in Southern Europe, where housing policies are far behind
the needs and issues raised by increasing inequalities, and difficulties for vulnerable groups
look like unavoidable outcomes.

Keywords: housing stock; construction activity; segregation; inequalities; greening; energy
performance; urban regeneration; urban policies; property taxation; Athens

1. Introduction
Compared to most countries in the European continent, access to housing in Athens,

and in Greece, was organized very differently during the post-war period [1,2]. Public
housing estates and social housing for rent were never developed [3], and access to housing
as a social right never became an important component of the local housing system [4,5].
Housing was eventually considered as an issue that each family should deal with individ-
ually in the housing market [3]. Paradoxically, this absence of welfarist public housing
did not lead to rising housing inequalities and to increased housing deprivation. This
absence, however, was replaced by an—implicit or explicit—protectionist policy, related to
the post-civil war political climate, to the familyist welfare regime, and to the clientelist
political system [6]. This protectionist policy enabled access to housing either by facilitating
individual initiatives to access homeownership through self-promotion (providing land
and building materials at low cost and being lenient in controlling building procedures) or
by facilitating housing production through the land-for-flats system that sharply increased
housing supply [1,7–10].
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The social equilibrium between catering to housing needs and the poorly regulated
housing market started disintegrating in the 1990s when protectionist measures (e.g., rent
controls) were reduced, traditional ways of accessing homeownership declined, and private
banks were allowed to invest in housing mortgages [11]. The growing influx of immigrants
in the 1990s and 2000s added further complexity to the Athenian real estate market [12,13].
Prices increased rapidly, and access to homeownership became increasingly unaffordable
for lower-income households [14–17].

The financial crisis of the early 2010s led the construction sector into a major recession
but made real estate values more interesting for international investors. At the same time,
local demand—especially related to the housing needs of the most vulnerable—remained
anemic due to the sharp reduction in incomes [18]. International investment in the housing
market of Athens increased impressively since the late 2010s, fueled by the overwhelm-
ing tourist demand, the demand for accommodation by the growing group of digital
nomads, and the policies boosting this kind of demand by citizens from outside Europe
(Golden Visa) [18]. The COVID-19 pandemic slowed down these procedures, but soon
after, everything got back on track. Eventually, housing in Athens has become increasingly
financialized, becoming more and more an investment and much less a use value [19,20].
Considering the fact that efficient social housing policies were never thoroughly developed
and the housing market was left unregulated, housing problems have been increasingly
rising, affecting not only the lower social strata.

Issues of housing affordability are rising in Southern Europe [21,22] and beyond [23,24].
Southern European cities have been affected by both the relatively weaker protection of
vulnerable groups by their residual welfare states [25] and by their touristification [26]—an
increase in their attractiveness as tourist destinations, an expansion of the tourist period
all over the year, and incoming tourists with higher incomes than the local population—
directly affecting housing affordability. In many Southern European cities, and more
broadly in Europe, the discourse on unaffordable housing is also linked to energy upgrades,
as the high upfront costs or lack of financial resources can limit access to energy retrofitting
for low-income households [27,28]. At the same time, rent increases due to retrofitting
could lead to speculation, increase housing vulnerability, and cause renovictions—namely,
the direct or indirect displacement of low-income tenants of private rented sector or social
housing to even more precarious and lower-quality housing [29–33]. These rising afford-
ability issues were not addressed by policy measures within a South European context
where housing issues were not usually considered as social issues but as individual/family
matters [3]. This paper presents the outcomes of poorly regulated housing regeneration in
Athens that was unable to face unaffordable housing issues that became part of the social
and political agenda since the end of the 2010s.

Analyzing the changes in the Athens Metropolitan Area (AMA), in this paper we
intend to investigate how recent trends of urban regeneration processes fueled by the
dynamics in the construction sector and real estate market, often supported by state
policies, correlate with and affect the social profile of certain areas. Furthermore, we
intend to explore which socio-economic groups—but also which areas—are the winners
and which are the losers in the context of the recent cycles of capital investment in the
built environment and of the state policies. This examination is operated through the
analysis of detailed datasets on the Energy Performance Certificates (EPCs) of properties,
supplied by the Greek Ministry of the Environment and Energy (MoEE), on building and
small-scale work permits, registered by the Technical Chamber of Greece (TCG), and on
changes in Official Real Estate Property Values (OREPV), set by the Ministry of Finance
(MoF), with a direct impact on property taxation. These data have not been previously
examined or analyzed and mapped in detail. In order to enrich this analysis, we compare
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our findings to the overall construction activity registry produced by the Hellenic Statistical
Authority (ELSTAT). Finally, this paper intends to illustrate the social profile of the effective
outcomes of housing-related policies, regardless of the often-opposite discourses that
accompanied their deployment. Identifying the social impact of these outcomes is enabled
by their detailed distribution in the socially different parts of the city. New constructions
and refurbishments are not randomly distributed in the neighborhoods of Athens. The
same applies for housing units whose owners requested EPCs for sale or for rent or for
dwellings’ retrofitting through state subsidies, as well as for changes in official property
values affecting in different ways the taxation of properties according to their location and,
eventually, their owners’ social profile.

2. Materials and Methods
The analysis focuses on the Athens Metropolitan Area (AMA), encompassing the

entire territory of the Attiki Region, excluding the islands (Figure 1). As mentioned in
the introduction, in seeking to question the regeneration trends in Athens, we analyzed
and mapped three different datasets. We cross-referenced the data with information from
ELSTAT, including a socioeconomic typology of residential areas based on the 2011 national
census and the construction activity registry.
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Figure 1. The Athens Metropolitan Area (AMA).

2.1. Energy Performance Certificate (EPC) Registry

Apart from providing information about the energy performance of the housing stock,
the EPCs are used as a trustworthy real estate indicator, since they are mandatory for
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property sales and rentals, regardless of the size or function (housing or commercial use)
of the units. Such certificates are also required in all applications for subsidies for Energy
Upgrade Funding (EUF), namely the “Exikonomo” program, which will be presented
further down.

Between 2012 and 2023, more than 730,000 EPCs for residential properties have been
issued in the AMA (Table 1). These EPCs were predominantly intended for rentals (74%),
whereas 22% were linked to sales and a limited 4% aimed at the EUF. The latter cannot be
linked to rents or sales, since the future use was not declared; we assume, however, that it
is mainly for the owners’ own use.

Table 1. Energy Performance Certificates (EPCs) issued by purpose, 2012–2023 in the AMA.
Source: MoEE.

Purpose Number Percentage (%)

Rent 547,446 74.3%
Sales 162,040 22.0%

Energy Upgrade Funding (EUF) 27,278 3.7%
Total 736,764 100.0%

The main lacuna of the EPCs dataset is the 10-year duration of the certificates’ validity.
For our analysis, the latter mainly affects the EPCs issued for rent. Issuing a certificate
indicates the intention of an owner to introduce his property in the rental market, but
since our dataset includes the EPCs produced between 2012 and 2023, we cannot estimate
how many times this property was rented, if rented. On the other hand, the EPC is a
much clearer indicator concerning the sales of properties or the Energy Upgrade Funding
(EUF). We consider that rarely a property is sold twice in a decade. In such a case, the
same certificate could be used. If important work was carried out on the property, a new
certificate should be issued.

For each registry, we provide detailed information including the purpose of the
issuance of the EPC, the property’s size, and its energy class. We also applied a size
threshold of 300 m2 to our dataset, which resulted in the exclusion of 1.4% of housing units
up to 9000 m2 that, most probably, are not intended for residential use.

2.2. Building Permits Registry

Since January 2018, the Technical Chamber of Greece (TCG) has been the responsible
authority for processing requests related to permits for any construction activity. The
dataset we analyzed includes all building or small-scale work permits issued within the
AMA from 2019 to 2023. Since it contains permits, it essentially reflects the intention to
build or make changes to a building and not actual construction activity. Furthermore, we
decided that some secondary types of permits should be excluded. As such, we consider
the demolition permits—a new construction permit is required to replace a demolished
dwelling, and the issuance of construction permits is taken into consideration—the approval
of completion works on illegal construction permits, and the approval of tourist facilities
permits, which represent only 81 acts. Furthermore, we excluded these permits because
they are not directly related to construction activity that supports urban regeneration
processes, such as building new structures, renovations, or significant changes in land use.
Having removed all acts linked to updates, renewals, or revisions of permits, we focused
on analyzing 75,334 acts, 36% of the 208,789 acts included in the initial TCG registry.

We chose to organize the dataset in two distinct groups (Table 2). The first group
includes building permits. According to Article 29 of Law 4495/2017, a building permit is
required for various activities, mainly for the construction of new buildings and the exten-
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sion of existing structures, the demolition of buildings, large-scale earthworks, swimming
pool construction, significant changes in building use, and high-budget interventions in
existing buildings exceeding 25,000 euros, etc. Although a building permit is required
for a wide range of construction activities, we claim that the analysis of available data
offers valuable insights into prevailing trends in new building constructions and large-scale
interventions on existing structures in the AMA.

Table 2. Permits issued by TCG, 2019–2023 in the AMA. Source: TCG.

Type of Permit Number Part (%)

Building permits 12,542 16.6%
Small-scale works permits 62,792 83.4%

Total 75,334 100.0%

A second group includes small-scale works permits. According to Article 29 of
Law 4495/2017, small-scale work permits are required for a range of low-cost renovation
activities (less than 25,000 euros), including external painting, façade repairs and façade
cladding with the use of scaffolds, the installation of passive solar systems, internal and
external thermal insulation, roof maintenance, and modifications to building facades.
Although small-scale works permits are also required for constructed activities such as the
installation of prefabricated houses or stonework fencing—which are inevitably included in
the available dataset—and although numerous renovation activities (e.g., interior painting,
minor repairs to doors and windows, or replacement of frames and glazing) do not require
permits, we claim that the analysis of available data offers valuable insights into prevailing
trends in the renovation of the AMA’s building stock.

2.3. Objective Real Estate Property Values (OREPV)

Last, we analyze the Objective Real Estate Property Values (OREPV) published by the
Greek Ministry of Economy and Finance concerning the 2018 prices and the revised 2021
prices. Usually, the OREPV are lower than market prices, also due to the time-consuming
update processes. Their readjustment is supposed to get closer to market values and
integrate market trends.

The main use of the OREPV is the determination of the taxable value of a property.
According to the Greek real estate taxing system, property taxes apply to ownership—the
municipal Real Estate Tax (TAP) and the Uniform Property Ownership Tax (ENFIA)—and
to transfer—3% property value transfer tax with an exemption for first home buyers.

The calculation of OREPV is based upon zone values (circular or linear), while a set of
coefficients and factors (related to the age, floor, facade, stage of completion, etc.) also apply.
To implement this analysis, we created an OREPV urban index considering both linear
and circular OREPV and combining them with the detailed analysis units (Urban Analysis
Units [URANUs]) at the metropolitan level 1. URANUs are an aggregated version of the
2011 Census Tracts (CTs), dividing Athens into 2999 units with an average of 1200 residents.
Therefore, each URANU is given a weighted OREPV 2018 and 2021 value.

2.4. Social Types of Residential Areas

To explore the relationship between the spatial dynamics of socioeconomic groups
within the context of recent cycles of capital investment in the built environment and state
housing policies, we used a typology proposed by Maloutas and Spyrellis in 2019 [34],
which is based on the distribution of the 2011 National Census occupational categories
(OC) and mapped at the detailed level of the 2011 URANUs (Figure 2).
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Figure 2. Social types of residential areas, AMA (2011). Source: Maloutas and Spyrellis (2019) [34].

Figure 2 shows that the traditional divide between the eastern—mainly suburban—
upper and upper-middle class area and the western, lower-income areas remains preva-
lent [35], while also recognizing two key intermediate zones around the city center that
contain both upper and lower intermediate areas. Within the city center, primarily character-
ized by apartment buildings constructed through the “land-for-flats” system (mentioned in
the introduction), we observe in dark blue the traditional bourgeois neighborhoods, while
the central areas in transition are represented in a medium shade of red. On the outskirts
of the Municipality of Athens, areas with an intermediate character appear to dominate.
Finally, in the more distant, peri-urban zones of the metropolis, the new working-class
areas are marked in dark red.

To provide a clear comparative image of the different types of areas, we calculated
the level of unequal distribution of variables that we consider indicative of both social and
housing characteristics (Tables 3 and 4). To compare the deviation of each type of area
from the average profile, we used location quotients (LQ). LQs compare the presence of
a variable in a given spatial unit to its presence in the wider AMA. An LQ score below
1 indicates that the selected variable is under-represented, and an LQ score above 1 indicates
that the selected variable is over-represented, compared to its presence in the rest of the
residential space.
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Table 3. Distribution of the population by social type of areas and by indicative social variables.
Location quotient (LQ) (2011). Source: EKKE-ELSTAT [36].

Social Profile of Residential Areas Tenants
Higher

Education
(Age 22+)

Higher OC
(ISCO 1 and 2)

Lower OC
(ISCO 6 to 9) Immigrants

Upper OC 0.76 2.33 2.09 0.43 0.53
Upper-middle 0.88 1.68 1.59 0.55 0.47

Intermediate OC, Upper 2nd zone 0.96 1.04 1.07 0.79 0.60
Intermediate OC, lower 1st zone 1.26 0.89 0.87 1.03 1.33

Traditional working-class 0.84 0.56 0.70 1.17 0.76
Central (social transformation) 1.82 1.09 0.85 1.38 3.15
New and distant working-class 0.71 0.41 0.52 1.63 1.22

Total 1 1 1 1 1

Table 4. Distribution of the population by social type of residential areas and by housing variables.
Location quotient (LQ) (2011). Source: EKKE-ELSTAT [36].

Social Profile of Residential Areas
In

Apartment
Buildings

In Conditions of
Housing Poverty

(<20 m2 per capita)

Up to
50 m2 *

Between
50–90 m2 *

Between
90–300 m2 *

Upper OC 0.78 0.22 0.33 3.99 1.86
Upper-middle 1.02 0.48 0.48 2.08 1.55

Intermediate OC, Upper 2nd zone 1.12 0.85 0.79 0.73 1.00
Intermediate OC, lower 1st zone 1.25 1.15 1.44 0.38 0.65

Traditional working-class 0.87 1.18 0.90 0.60 0.85
Central (social transformation) 1.38 1.39 2.22 0.44 0.59
New and distant working-class 0.45 1.47 1.09 0.95 1.04

Total 1 1 1 1 1
* Size of dwellings.

Tables 3 and 4 show some indicative characteristics that divide the urban space.
The upper areas (in blue on Figure 2) show higher levels of education and a greater
representation of higher occupational categories, coupled with lower ethnic diversity. In
these areas, housing poverty is less prevalent; fewer people live in apartment buildings,
while larger residences and homeowners are more common.

Regarding the areas with intermediate occupational categories (in green colors on
Figure 2), they generally follow the broader trends of the metropolis, although some dis-
tinctions can be identified. The upper intermediate areas are closer to the upper areas,
particularly in terms of social variables (e.g., higher occupations and lower ethnic mix),
while the lower intermediate areas share more characteristics with the lower areas, espe-
cially in housing variables (e.g., apartment living, size, and ownership), while the higher
levels of tenants and ethnic mix are also important.

Lastly, the lower-type social areas show clear spatial differentiations among them. The
traditional working-class areas, dominating in the western part of the city, align with the
average housing profile, with the notable exception of high levels of homeownership. In
terms of social variables, there is a clear underrepresentation of highly educated individuals
and higher occupations, while low levels of ethnic diversity are present.

The central zones undergoing social transformation are the most diverse, both in terms
of social and housing characteristics. In these areas, we observe very high levels of housing
poverty, coupled with low levels of homeownership and an overrepresentation of apart-
ment buildings. Socially, these areas exhibit increased ethnic diversity, alongside a high
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prevalence of routine occupations, while educational levels do not appear to be particularly
low. The last point may be attributed to the combination of the relatively high education
level of foreign nationals from developing countries with their socioeconomic status, due to
the different relation of educational level and social status between neighboring countries
(mainly Albania) and the local context. Moreover, the pronounced vertical segregation in
these areas combines different social and educational profiles in the same places [10].

The new and distant working-class areas (shown in dark red on Figure 2) are char-
acterized by high levels of homeownership in low-rise housing stock surrounding the
capital. Furthermore, these areas score very low on all social variables. High levels of
ethnic diversity combined with high levels of homeownership are also observed. The
overrepresentation of immigrants cannot be linked to housing availability, as in the central
areas, but is likely related to their employment in the agricultural sector, which is prominent
in these regions.

2.5. Analyzing the Aged and Outdated Housing Stock: Socio-Spatial Facts About the Energy
Performance of Dwellings

To map and further analyze the datasets, we were required to use postal codes—
specifically, 290 postal codes in the AMA—as it was the most detailed level of data available
to us. Since postal code boundaries are not administrative or aligned with population
distribution, and given that in Athens, postal codes generally cover much larger areas as
they move away from the city center, we decided to standardize each variable’s score based
on the number of residences per postal code, using 2011 census data [36].

Next, using the postal codes basemap, we created a three-level typology to categorize
the spatial units based on their scores relative to the average. The middle-scoring polygons
were grouped around the average (with scores between average −0.5 standard deviation
and average +0.5 standard deviation), while two additional groups were formed to catego-
rize the postal codes either above or below the middle group. This method was applied
to both the EPCs registry and the building and small-scale work permits registry datasets,
organized by postal code.

Finally, to connect the social characteristics of residential areas in Athens, we linked
the postal codes to the more detailed URANUs typology, merging the three-level postal
code typology with the seven-level social typology.

The housing stock of the AMA, being relatively old and not sufficiently renovated, has
low energy efficiency. A large part of the houses (53.5%) in the Attiki Region was built before
1980 [37], when the first regulations on thermal insulation were adopted. According to
ELSTAT data, 45.0% of the dwellings do not have any type of insulation, 75.6% do not have
double glazing, and 92.8% do not have insulation on the external walls [36]. In fact, out of
the 736,764 EPCs issued for dwellings in the AMA, 69.2% are low energy class (E–G), while
26.9% are middle energy class (C–D) and just 3.9% are high energy class (A–B) dwellings
(Table 2). Furthermore, heating in many houses is based on outdated technologies and
depends on the use of fossil fuels [38], while the issue of cooling also presents significant
gaps, with 27% of the housing stock not having cooling systems (ELSTAT 2021). The use of
renewable energy sources is relatively limited.

Moreover, the spatial distribution of low-energy-efficient dwellings shows significant
differentiations, as the highest concentration of low-energy-efficient (E, F, and G) housing is
found in the central areas of Athens and Piraeus (Figure 3c), where the housing stock is old
and a large segment of it is rented [34]. On the other hand, the areas of the Northern and
Southern suburbs show a greater concentration of higher-energy-efficient (A and B) and
middle-energy-efficient (C and D) residences (Figure 3a,b). This finding is linked to the fact
that the housing stock is newer and owner-occupied and that the upper and upper-middle
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occupational categories that live there can afford investments that improve the energy
performance of their dwellings.
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3. Results
3.1. Construction Activity: Dynamics in the City Center and Affluent Suburbs

Since the mid-1990s, Greece has witnessed a substantial expansion in the construction
sector, particularly in housing [11], a trend directly related to the significance of urban land
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within the global economy. This has had profound implications for the spatial organization
and social geography of Athens [39,40]. The growth of the housing sector is closely tied to
a reduction in interest rates, the expansion of mortgage lending, and escalating housing
prices [14,15]. It has also been driven by fiscal policies that have incentivized construction
activity, such as the announcement of the inclusion of new buildings in the VAT regime
before its implementation in 2006, tax exemptions for first-time homebuyers, and housing
rehabilitation programs targeting specific social groups. Furthermore, substantial profits
accumulated from stock market activities and large infrastructure projects, both domesti-
cally and internationally, have contributed to this expansion. Housing demand has surged
within inner city areas but was primarily concentrated in the suburban and peri-urban
areas of Athens, which became increasingly attractive due to major infrastructure develop-
ments and commercial projects. Additionally, there has been significant demand for luxury
housing from higher-income groups. Broader social and economic processes also underpin
this market dynamic, including increased household incomes and spending power, shifts
in lifestyles and consumption patterns, a substantial influx of immigrants, and the rise in
international tourism.

The economic crisis that began in Greece in 2010 has introduced profound changes to
the land and construction system, as well as to the housing market in Athens. Declining
incomes, rising unemployment, increased taxation, and elevated debt levels have exerted
immense pressure on households and businesses, directly impacting the real estate sector.
Construction activity has contracted, both in the development of new housing and in
renovations (Figures 5 and 6a,b), leaving the housing stock stagnant in quantity and
declining in quality.
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Figure 5. Number of new dwellings in the AMA (2010–2023). Source: ELSTAT [41].
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With the gradual economic recovery beginning in 2015, the construction sector has
experienced a revival, characterized by a diverse range of activities and the participation
of a wide array of actors. Both the construction of new buildings and the renovation or
expansion of existing buildings have steadily increased, although growth experienced a
slight deceleration in 2020 and a jump in 2021 due to the economic impact of the COVID-19
pandemic (Figure 6a). The prolonged economic crisis and austerity measures have in-
creased the shares of extensions and repairs within the overall reduced building activity
(Figure 6b), with the very reduced production of new housing leaving a significant quan-
titative and qualitative deficit in the housing sector. However, the current momentum in
housing activity has not adequately addressed these deficits. Housing has re-emerged as an
attractive investment sector, spurring increased production of new housing units (Figure 5),
renovation projects (Figure 6a,b), and energy efficiency upgrades.

The ELSTAT data on the construction activity presented hereinabove provide a com-
prehensive view of the construction sector’s trajectory in Athens over time. However, they
are available only at the municipal level; they cannot be used for detailed mapping at the
local level and for correlating construction trends with the social profiles of specific areas.

The data on construction activity in the AMA, as provided by the Technical Chamber
of Greece (TCG), on a more detailed spatial level, are limited to the period from 2018 to
2023—a time characterized by a substantial increase in construction activity. Since 2019,
building permits have shown a slow but steady increase. On the other hand, small-scale
works permits, even with a limited decrease in 2020, show an impressive increase since
then (Figure 7).
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Figure 7. Evolution of permits for construction activity, 2019–2023, in the AMA. Source: TCG.

Moreover, the data provided by TCG clearly indicates that construction activity is ex-
panding across the metropolitan area, although significant spatial differentiations are observed.
Regarding new constructions, large-scale renovation works, and changes in use, the highest
concentrations of building permits are observed in affluent northern and southern suburbs,
such as Psychiko, Kifisia, and Glyfada, as well as in peri-urban areas like Thriasio and Mesogia
plains and the eastern coastal regions, where substantial tracts of land remain available for
development (Figure 8a). Additionally, a significant concentration of building permits is
evident in large parts of Athens’ historical center (Figure 1). However, the activity in the
historical center is less focused on new construction and more on extensive renovation projects
(with budgets exceeding €25,000), particularly for hotels, which necessitate building permits.
In contrast, the lowest concentration of new construction is observed in the central areas under
social transformation of the historical center (Figure 1), where the lack of unbuilt land limits
opportunities for constructing new buildings.

The spatial distribution of small-scale works permits (Figure 8b) closely mirrors that of
building permits, a fact that reflects the interaction among the two segments of the building
sector in terms of capital flow and the consolidation of real estate interest in certain areas
of Athens. The highest concentrations are found in upper-class northern and southern
suburbs, as well as in significant parts of Athens’ historical center and the central area of
Piraeus (Figure 1). Conversely, the lowest concentrations of permits for small-scale works
are recorded in central areas under social transformation (Figure 1), even though these
areas contain some of the oldest, most degraded, and energy-inefficient housing stock and
high levels of mobility in property transactions. Similarly, low concentrations of small-
scale work permits are observed in working-class districts of western Athens, including
Acharnes and Fili (Figure 1), as well as in municipalities around Piraeus (Figure 1). These
areas are predominantly characterized by low-income, working-class populations, which
likely cannot afford investments in renovation activities.
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Figure 8. (a) Small-scale works permits and (b) building permits, postal codes level (2019–2023), in
the AMA. Source: [36], TCG.

Regarding the spatial distribution of building permits based on the social profile of
different areas in Athens, Figure 9a indicates that, between 2019 and 2023, approximately
45% of the URANUs with an overrepresentation of upper and upper-middle occupational
categories and 30% of the URANUs with an overrepresentation of newly developed and
more distant working-class categories present high concentrations of new buildings and
large-scale renovation works. Conversely, central areas under transformation exhibit very
low concentrations of building permits. Additionally, very low concentrations of building
permits are recorded in areas of intermediate occupational categories (Figure 9b).
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Regarding the spatial distribution of small-scale works permits based on the social
profile of different areas in Athens, there is an overrepresentation in the areas of the upper
and upper-middle occupational categories (Figure 10a,b). On the other hand, very low
concentrations of renovation activity are recorded in working-class areas (Figure 10a).
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3.2. The Shifting Landscape of Athens’ Housing Market and Sociospatial Differentiations

Housing is a complex sector shaped by a combination of economic, social, institutional,
and spatial factors operating at local, national, and global levels [42]. Sales trends are
primarily influenced by macroeconomic conditions, including interest rates, household
incomes, and access to mortgage financing, while rental trends are largely determined
by demographic shifts, urbanization, and tourism demand. Government policies, such
as property taxation, housing subsidies, land use regulations, and property transaction
systems, alongside external factors like foreign investment and short-term rental platforms,
further differentiate these trends across urban areas. Spatially, these variations are driven
by factors such as land availability, infrastructure development, large-scale investments,
urban planning regulations, the beauty of the natural environment, the socio-economic
characteristics of neighborhoods, as well as prevailing perceptions and the social value
attributed to specific areas. The housing market is characterized by significant fluctuations,
alternating between periods of growth and recession. In Athens, due to the sector’s
substantial role in the economy, these fluctuations closely align with the city’s broader
development dynamics, including construction activity [8].

The economic crisis that struck Greece in 2010 had a profound impact on property
transactions [43], particularly in the housing market. Residential properties have been
devalued under the combined weight of high taxes, low or negligible rental yields, and
costly maintenance, transforming them from an asset that provides security into a burden
for many property owners. Consequently, housing market demand has diminished signifi-
cantly, leading to substantial reductions in sales and rental prices [44]. Many properties
remained vacant [45,46], and early signs of asset accumulation by domestic and foreign
investment groups are becoming evident. Simultaneously, government policies have priori-
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tized the privatization of public land and the facilitation of large-scale investments (e.g.,
Hellinikon, Asteras, Olympic assets, the port of Piraeus), which shaped new trends in the
real estate market and opened new opportunities for capital investment in residential assets
in the AMA.

The housing market began to recover after 2015, marked by a steady increase in
demand for both rental housing and property sales [43]. A significant portion of Athens’
housing stock is utilized for short-term rentals as part of the city’s touristification [20] or is
purchased by foreign investors—both individuals and corporations—often facilitated by
public policies such as Golden Visas [47]. These trends have contributed to rising rental
and sales prices, rendering housing increasingly unaffordable for a substantial segment of
the city’s population. Simultaneously, a considerable portion of the housing stock remains
inactive, either due to complexities in ownership structures or the poor condition of these
properties. A slight slowdown in the local housing market in 2020 is directly linked to the
challenges posed by measures to control the COVID-19 pandemic, as well as the broader
economic impact of the pandemic.

Although precise data on residential sales and rentals in Athens are unavailable, a
general understanding of spatial trends for the period 2012 to 2023 can be constructed using
data of EPCs issued by the Ministry of Environment and Energy (Figure 11). As expected,
the evolution of the annual number of EPCs issued for rental properties since 2012 is
strongly connected to the state of the Greek economy. We observe a sharp decrease in new
EPCs for a 3-year period (2012–2015), a period of financial decline, political instability, and
extreme austerity measures. After 2015, there is an impressive increase, since the market
recovers rapidly, returning to its pre-2012 standards by 2016. Since then, the issuing of new
EPCs shows a steady decrease, which should be linked to the fact that a declining number
of properties have not already issued an EPC, as well as that the certificate has a 10-year
validity period. The limited increase observed after 2022 is probably a post-COVID19
market reflex.

The sales of dwellings were also influenced by the turbulent 2012–2015 period, al-
though to a lesser extent. During the crisis, the real estate market seemed to experience
more of a slowdown than a full decline. Since 2015, however, it has followed a steady
upward trajectory, with the only notable exception being during the pandemic, from 2019 to
2020, when a 30% drop in sales was recorded. Overall, sales have demonstrated consistent
growth throughout this period. The distribution of EPCs issued for EUF over time should
be closely tied to the frequency of calls and the overall budget allocated to the program.

The spatial distribution of the EPCs issued for the sale and rental of residential proper-
ties is illustrated in Figure 12a,b. With respect to sales, the highest concentration of EPCs of
homes for sale is observed in the historical center of Athens and in a large area around it,
both in upper-class and working-class neighborhoods (Figure 12a), where demand for real
estate is high due to tourism and/or gentrification processes [20]. Moreover, concentration
is also high in the center of Piraeus, in some old suburban bourgeois areas, as well as
in the coastal areas along the Athenian Riviera (Figure 1). The findings about the high
concentration of EPCs for housing units for sale are aligned with the spatial concentration
of foreign investment in the city’s housing stock [48]. Conversely, a low concentration of
homes for sale is primarily found in the western districts of Athens and in peri-urban areas.
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Figure 11. Evolution of issuing EPCs, by purpose, 2012–2023, in the AMA. Source: MoEE.
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The EPCs to rent a housing unit have a slightly different pattern of spatial distribution
(Figure 12b). High concentration is observed in the central areas of Athens, mainly its
southeastern part and its adjacent municipalities like Zografou. These areas comprise the
city’s historical center and the upper, upper-middle, and middle-middle-class neighbor-
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hoods of the broader city center. This concentration is expected compared to the suburbs
and, even more, the city’s outer periphery. However, the difference with the equally central
but socially different neighborhoods in the northern part of the Municipality of Athens,
where rent tenure is equally high, can be attributed to its lower social profile, the reduced
demand from upper- and middle-class tenants, and consequently lower residential mobility.
Additionally, it is possible that some housing units in these areas are rented informally
without obtaining an EPC. All in all, we claim that, although the spatial distribution of
rental housing is not unexpected, as it aligns with the patterns observed in the distribution
of rental housing reported in the ELSTAT census [34], a high concentration of EPCs for
rental housing in certain areas can be interpreted as an indication of heightened mobility in
the rental sector.

Regarding the spatial distribution of the housing units for sale based on the social
profile of different areas in Athens, almost 50% of the URANUs with the highest concentra-
tions of dwellings for sale correspond to central areas under social transformation and 38%
to areas characterized by an overrepresentation of upper and higher-middle occupational
categories (Figure 13a). We claim that the fact that a large part of the housing units for
sale have low energy performance (Table 5), especially in the central areas (Figure 12a),
probably indicates that there is a change of hands in housing property from those who
cannot afford the required investment to upgrade their assets to those who can do it as a
profitable investment, a change that might accelerate the social transformation of central
neighborhoods. On the other hand, the offer of dwellings for sale is low in the majority of
the working-class areas.
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Table 5. EPCs by purpose of issuing, size and energy class, 2012–2023, in the AMA. Source: MoEE.

Purpose Size in m2 (%) Energy Class (%)

Small
(0–50 m2)

Medium
(50–100 m2)

Big
(100–300 m2)

High
(A, B)

Average
(C, D)

Low
(E, F, G)

Rent 20.4 61.9 17.7 2.4 27.2 70.3
Sales 18.5 56.1 25.4 3.6 23.0 73.4

Energy
Upgrade
Funding

(EUF)

3.8 58.7 37.5 35.8 * 43.1 * 21.1 *

Total 19.3 60.5 20.2 3.9 26.9 69.2
* Energy Class of housing units after retrofitting funded by EUF.

Regarding the spatial distribution of the housing units for rent, Figure 13b shows
a high concentration of rental properties in middle-class areas and central areas under
transformation. Just like the spatial distribution of dwellings for sale, the concentration
of assets for rent is very low in working-class areas. These trends reflect the dynamics
of the real estate market in affluent areas, leading to the extraction of surplus value by
higher economic classes. At the same time, they highlight the strong interest in central
areas undergoing gentrification.

Assuming that the issuance of EPCs indicates an interest in utilizing a residence—
whether for sale, rental, or upgrade—we claim that the analysis of the EPCs provides useful
information about the characteristics of the dwellings that are available in the real estate
market (Table 5). The market seems to be primarily focused on medium-sized and low-
energy class properties, while smaller and larger dwellings are almost equally represented.
Smaller dwellings are more commonly associated with rental transactions, whereas larger
properties are typically linked to sales. Table 5 further highlights that properties intended
for sale or rent generally have lower energy ratings, while EUF properties tend to feature
higher energy standards. This is because the energy class of EUF properties is recorded after
the completion of the retrofitting works, while the EPCs for rent or sales are confirming the
energy class of the unit and not related to an energy upgrading process.

The following maps and figures allow us to draw initial conclusions regarding the
sizes of residences that exhibit greater mobility in the real estate market across different
areas of Athens. Figure 14a,b and Figure 15a,b reveal that in central areas, there is a strong
demand for small (<50 m2) and medium-sized (50–100 m2) apartments. Meanwhile, Figures
14c and 15c suggest that in upper and upper-middle-class areas of the northeastern and
coastal suburbs of Athens, there is significant interest in the utilization of large residences
(100–300 m2). This spatial distribution aligns with the concentration of small, medium,
and large residences in the AMA, as recorded in the 2011 ELSTAT census [34]. At the
same time, it supports the assumption that recent real estate trends are contributing to
the long-lasting process driving families and larger households away from central areas
toward more spacious suburban residences, while centrally located, upgraded, or gentrified
neighborhoods increasingly cater to small households, including cosmopolitan elites and
digital nomads.
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3.3. Policies Leading Urban Regeneration Processes

The housing sector is influenced—directly or indirectly—by a wide array of policies,
including those related to building and spatial regulations, investments, energy, the envi-
ronment and climate change, tourism, urban development, social welfare, and taxation. In
recent years, especially since the 1990s, the housing sector in Greece has appeared to operate
unregulated [6]; however, numerous policies have been implemented that contribute to the
regeneration of Athens’ urban space in a socially and spatially unequal manner [49]. The
spatial analysis of policies creates certain difficulties. First, that policies change over time,
producing a dynamic context, and second, that analyzing them requires a multidimen-
sional approach based on access to different data sources, often not accessible, or spatially
incomparable. Several researchers have pointed out those issues while investigating the
impact of policies on housing and urban regeneration [2,5,8,13,20,50]. Within the scope
of this article, we will focus on two specific policies that play a significant role in the
recent socio-spatial transformations of the AMA and urban regeneration processes: the
subsidies for energy-efficient housing upgrades through the “Exikonomo” program and
the adjustments to the official values of real estate.
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3.4. “Exikonomo” Program: Inclusions and Exclusions of the Energy Upgrade Funding (EUF)

Within the framework of policies to address climate change and the green transition,
European and national policies place particular emphasis on the energy upgrade of the
housing stock [51]. Energy-efficient dwellings contribute to reducing greenhouse gas
emissions, which is crucial for combating climate change. Sufficient thermal insulation,
energy-efficient window frames/glazing, highly efficient heating and cooling systems,
renewable energy sources technologies, and energy-saving appliances help decrease energy
consumption. Reduced energy consumption results in lower utility bills, providing financial
relief and improving the affordability of energy for households. Also, energy retrofitting
measures such as improved insulation, efficient heating and cooling systems, and passive
ventilation enhance indoor air quality, reduce the risk of respiratory problems, and create
healthier living environments, while maintaining consistent indoor temperatures improves
comfort and well-being, particularly for vulnerable households. Moreover, high energy
performance increases both rental and sale prices of homes [52].

Despite the low energy performance of the residences in Athens, the rate of energy
retrofitting of the housing stock is low. The available data refers to the entire national
territory; however, they are indicative of trends that are valid for AMA as well. According
to the 2023 Household Income and Living Conditions Survey [53], the vast majority of the
population (88.0%) stated that it has not made any improvements to their home in the last
five years regarding thermal insulation or the heating system of their home. Among the
poor population, this percentage amounts to 91.2%. According to a survey conducted by
the Nicos Poulantzas Institute [38], during the last three years, 18% of the homeowners of
the sample had invested in solar water heaters, 14% in a new heating system, 14% in new
window frames, 13% in thermal insulation, and just 2% in renewable energy sources other
than solar water heaters.

The financial burden associated with improving the energy performance of dwellings
presents another challenge for Greek households. Retrofitting measures, such as improving
insulation, upgrading heating systems, and implementing renewable energy solutions,
often require substantial upfront costs. For many households already grappling with eco-
nomic difficulties and unaffordable housing, these expenses can be prohibitive, hindering
their ability to invest in energy efficiency improvements. The energy crisis that started in
2021 skyrocketed energy costs, threw many households into a situation of energy depriva-
tion, and posed new questions about interventions that would reduce energy consumption
at home [54]. Apart from households, improving the energy performance of the housing
stock is a challenge for big and small investors who expect higher profits from upgraded
properties [55,56].

The sole state policy that supports the improvement of the energy performance of
dwellings is the Energy Upgrade Funding (EUF), namely the “Exikonomo” (“I Save”)
program. EUF was launched in 2011 by the Ministry of Environment and Energy, and
since then, nine cycles of the program have been implemented. The program subsidizes
interventions for the energy retrofitting of dwellings, such as replacing window frames,
installing thermal insulation, upgrading heating and cooling systems, installing solar water
heaters, etc. The subsidy rate is calculated upon income and social criteria, and the declared
goals of the program include addressing energy poverty. The program has a low total
budget, is based on a complicated process of applications and long bureaucratic procedures,
and requires private funds to cover part of the investment [38,55,57].

The EPCs issued for accessing subsidies for energy retrofitting interventions in
dwellings through EUF show large differentiations in their spatial distribution (Figure 16).
The majority of subsidies are attributed to dwellings within the Attiki basin, i.e., the part
of the AMA between the sea and the Parnitha, Penteli, and Hymettus mountains, and
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particularly in the northern and southern suburbs and in some enclaves of the western
suburbs. In contrast, subsidies for dwellings in the peri-urban areas of the outer periphery
(Mesogeia and Thriasio plains, Figure 1) are much lower. Moreover, subsidies for energy
retrofits in central areas of Athens and Piraeus are also limited, despite the fact that the
housing stock is old [34] and has lower energy performance. It is estimated that the low
concentration of subsidies in the central areas of Athens and Piraeus is also associated
with the high prevalence of rental housing in these areas [34]. Owners of rental proper-
ties tend to show less interest in upgrading such dwellings compared to owner-occupied
properties [38,55,57]. Furthermore, EUF has, in certain cycles, offered lower subsidy rates
for rental properties than for owner-occupied housing, following the traditional housing
policy favoring homeownership versus rent [15], a fact that possibly discourages potential
applicants from applying for funding.

3 km. N

Municipality
of Athens and Piraeus

Postal codes

Energy Upgrade
Funding
per residence, 2012–2023,
Postal codes level

High

Low

Average

Figure 16. EPCs issued for EUF, Postal codes level (2012–2023), in the AMA. Source: EKKE-
ELSTAT [36], MoEE.

The spatial distribution of EUF subsidies for the energy retrofitting of dwellings is
directly related to the social profile of the areas of Athens. Their highest concentration is
mainly observed in the middle-middle-class suburban neighborhoods of the city, leaving
out both the upper-class and the working-class neighborhoods. The former were eliminated
due to the income and property value limits specified by most of the circles of the program,
while the latter were left out due to the difficulty of the owners to cover the part of the
investment that is not subsidized [38].

Almost 80% of the URANUs with a high rate of beneficiaries of the program correspond
to areas of upper, middle-upper, and intermediate social categories. On the other hand, 70% of
the URANUs with the lowest concentration of EUF subsidies correspond to areas of working
occupational categories (Figure 17b). The highest absorption of subsidies in residential areas
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of the upper-middle and upper-intermediate social categories is also evident from Figure 17a.
Moreover, the inner-city areas of Athens that are under rapid transformation present a low
concentration of subsidies for the energy upgrading of homes, although the housing stock of
these areas is old, unrenovated, and thus of low energy efficiency.
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3.4.1. Objective Real Estate Property Values (OREPV) as a Tool for Leading Regeneration

The Objective Real Estate Property Values (OREPV) are the official property values
acting as a minimum value for real estate transactions and for property taxation. They
provide another indication of the way official values simulate actual property values
and the way they are calibrated by taxation changes, affecting urban/housing policies
in recent years. Official property values follow the social profile of neighborhoods in
Athens, with higher values in higher social profile neighborhoods and so on. These
official values, apart from organizing and simplifying the taxation procedure for all real
estate property possessions and transactions, are also a policy instrument. They were
first introduced in order to normalize the arbitrarily declared property values and avoid
tax evasion/avoidance. Initially they were important for property transactions, when
transaction taxes were very high (10–11%) and their evasion/avoidance was affecting the
public budget.

The financial crisis that started in 2010 and the need for increased and guaranteed
revenues to pay off debts to the country’s main institutional lenders (EC, ECB, and IMF)
led to the neoliberal rationale of spreading the financial burden to a much larger range
of the population and to reduce the cost for investment in real estate. The rationale of
the taxation policy for real estate has changed completely. Instead of taxing transactions,
the load of taxes was transferred to possessing property, mainly housing possession. This
change was detrimental, especially for lower-income groups who were distanced from
new acquisitions for several decades and who possessed properties as use values and
not as investments valorized in the housing market. The social spreading of the financial
burden also materialized by the abolishment of taxation on high-value properties (law
2459, established in 1997 and abolished in 2008). The cost reduction for investment in
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real estate materialized with the sharp reduction in the tax on acquiring properties (from
10 to 11% to 3% [58] and change in the way of taxing income from real estate. This income
is taxed separately (and not added to the total income) of the earner, with a tax rate of 15%
for the first 12,000; 35% for the income between 12,000 and 35,000; and 45% for income
above 35,000). This separate taxation is detrimental for those with very low overall income,
since they will have to pay 15% regardless of their other income; advantageous for middle-
and upper-middle incomes, since their income from properties is separately and favorably
taxed without bringing their total income to the high tax rate levels; and insignificant for
higher incomes, since the tax rate for real estate income is the same as the high income tax
rate. The tax relief for households with high income and accumulated wealth was further
improved in 2022 by the abolition of inheritance tax for any transfer up to 800,000 for each
inherited individual or donor.

Under these changing circumstances, the Objective Real Estate Property Values
(OREPV) became an important tool to calibrate tax policies. Initially, OREPV acted as
a tool to avoid tax evasion/avoidance. Since the imposition of the “Urgent Special Fee
for Electrified Structured Surfaces” in 2011, which was replaced in 2013 by the “Unified
Property Tax” (ENFIA) (tax on property possession), these official values became significant
for policies to distribute socially the financial burden of property tax. Starting from a tool
that expanded taxing to all property owners in the early 2010s, OREPV in the 2015–2019
period when, despite the conditions of intense control by the institutional lenders, the
SYRIZA government (left wing) tried to relieve part of the burden for low-income groups
through keeping values relatively low in low-income areas (Figure 18a). On the contrary,
the changes in OREPV in 2021, when the New Democracy conservative party was back
in government since 2019, were favorable for traditional upper-class neighborhoods (de-
creasing values), less favorable for new working-class areas, and much less favorable for
middle-middle-class areas, including traditional and upwardly mobile working-class areas
and areas under gentrification at the city center or the coastal zone (Figures 18b and 19a,b).

Figure 19a,b shows the OREPV change from 2018 to 2021 and the social types of
residential areas. Source EKKE-ELSTAT [36], MoEE.
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4. Discussion
In this paper we tried to explore trends of the housing market and housing policies

in Athens, where housing was developed under protectionist measures during the first
post-war decades and within an unregulated context since the 1990s. For this exploration
we used the datasets on construction activity permits between 2019 and 2023, on Energy
Performance Certificates (EPCs) issued between 2012 and 2023, and on the changes in
Official Real Estate Property Values (OREPV) between 2018 and 2021. These datasets have
not been previously used and helped us draw a clearer picture of housing trends and
housing policies in a period where Athens is traversing a period of housing financialization
and of exacerbating housing needs.

The analysis of the construction activity permits highlights that new constructions and
renovations are concentrated in the higher social profile areas of the city, both central and
suburban. This indicates that the new building or the renovation activity is mainly focused
on areas where housing needs are the lowest, leaving out the areas where these needs have
been steeply rising since the financial crisis. This means that the unleashed market, in a
context where housing regulation remains minimal, is focused on housing as an investment
and neglects housing as a need. The provision—production or renovation—of affordable
housing in a city where housing cost overburden has skyrocketed does not meet social
needs [4]. At the same time, the policies developed in that direction—triggered by the
fact that the housing question can no longer be dealt with without regulation like in the
past—are so ineffective that they make no difference. The development of a comprehensive
housing strategy that combines tools for access to decent and affordable housing (such
as social housing, low-interest housing loans, and tax incentives for renovations) with
measures to regulate housing prices would contribute to ensuring housing for all and
reducing disparities between neighborhoods in Athens.

The most comprehensive dataset we used—the EPCs—confirmed the general hypoth-
esis that transaction activity in the housing market is mainly concentrated in the areas
where more demand is concentrated. In more detail, EPCs issued for selling housing units
are highly concentrated in the city center, the coast (or Athenian Riviera), and some of
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the northern bourgeois suburbs. These areas are mainly middle- and upper-middle-class
areas of the city and, at the same time, areas where demand for high-quality housing,
intensive refurbishment, and housing demand by affluent households, including foreign
digital nomads, foreign investors, and holders of Golden Visas, are also concentrated. As
far as the Golden Visa policy is concerned, it drives up property prices, leading to higher
owner expectations, and often removes from the market and keeps many properties va-
cant [19,20,46]; thus, the amount and the spatial distribution of Golden Visas should be
regulated. EPCs issued for renting housing units are much more territorially focused on
central neighborhoods, where rental properties have historically comprised a significant
portion of the housing stock and where the recent tourist demand is mainly concentrated.

On the contrary, EPCs issued for accessing subsidies for improving dwellings’ energy
performance are concentrated in middle- and upper-middle neighborhoods, testifying that
the Energy Upgrade Funding (EUF) project is socially biased, excluding the lower part of
the social ladder that could not finance its share of the funding and favoring eventually
middle and upper-middle class areas and households. This means that the program has
not been able to provide help for upgrading the part of the housing stock with the worst
energy performance by excluding, in fact, the lower part of the social ladder located in the
neighborhoods with the lowest social profile, including energy-vulnerable populations,
but also rented dwellings [38]; findings that align with experiences from other European
countries [59–61] and pose questions for a social reorientation of renovation policies at the
European level. Moreover, areas of the AMA with newer buildings, which typically face
fewer severe issues in terms of housing energy performance, gain advantages from the state
subsidies. From another perspective, subsidies for energy retrofitting tend to increase the
value of properties in already high-value areas, a fact that, according to broader European
trends [27,28] ultimately generates surplus value for privileged groups and exacerbates
residential segregation. Meanwhile, the housing stock in areas associated with lower
economic classes experiences further devaluation. In this context, prioritizing low-income
groups and tenants is not the goal of the retrofitting policies, which are not accompanied by
providing more funding and protection for tenants from rent increases and renovictions.

Finally, the change in Official Real Estate Property Values (OREPV) in 2021 has been
a policy move that (a) reduced property taxes in many upper and upper-middle-class
suburbs and (b) increased taxes in upwardly mobile neighborhoods, from upper-middle
to lower-middle class, including most of the traditional working-class areas of the city.
Readjusting OREPV in order to protect low-income areas from excessive real estate taxation
and ensuring a fairer distribution of public policy benefits (which are calculated based on
property values) would help mitigate socio-spatial inequalities in Athens and other major
cities.

The analysis of these different datasets revealed that the unregulated housing market
is following the spatially differentiated demand and reproducing socio-spatial inequalities.
It also revealed that the few policy initiatives developed since the early 2010s have not
faced the housing needs of the most vulnerable because they were weak and because
these needs were not their primary target. The EUF project and the property taxation
policies are not simple, but it is clear that their impact has not been advantageous for
the lowest part of the social ladder and for deprived neighborhoods. In fact, the first-aid
policies developed for housing in Athens, in a transition from conservative protectionism
to neoliberal laissez-faire, look ineffective to address housing needs and the improvement
of the housing stock. Compared to much stronger welfare regime contexts—like that
of Vienna [62], where affordable housing is protected by both the profile of the housing
market (i.e., the important share of the non-profit segment and the significant share of
social housing)—but also to the residual welfare regimes of the rest of Southern Europe,
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Athens seems one of the most unregulated cities of the region, where developed housing
policies are far behind the needs and trends of increasing inequalities and difficulties for
vulnerable groups look like unavoidable outcomes.
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Note
1 The OREPV urban index was calculated using QGIS 3.2 tools of spatial analysis. In more detail, we combined 3 distinct basemaps:

the linear OREPV (15 m. buffer zone), the circular ORPV and the 2011 URANUS. This procedure was applied to both the 2018
and 2021 OREPV basemaps and their corresponding values. Our goal was to calculate a OREPV urban index for each URANU.
First, we intersected the three basemaps and then we “reconstructed” the URANU basemap attributing a OREPV urban value to
each URANU. This value, that we named OREPV urban index, equals the average of the values of the linear and circular OREPV
intersecting with each URANU, weighted by their part to the total URANUS surface.
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