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a b s t r a c t

Competitiveness appears as a new element in the specific dynamics of the Mediterranean city. This paper
explores the process of competitiveness at the local level, and the implications of the re-orientation of
spatial planning priorities through case-study research. It looks at Athens, an example of a so-called ’win-
ner’ city, which hosted successfully the 2004 Olympic Games. It examines by means of satellite imagery
and GIS the changing patterns of land development in the metropolitan area. Olympics-related infra-
structural investments, such as the new ring road and international airport, facilitated the efficient exe-
cution of the Games. Olympic development priorities, however, sidestepped stated planning directions on
metropolitan growth. Evidence presented in this paper point to a land-use change trend in the urban
periphery that takes the form of unordered expansion. Competitiveness agendas exacerbate unsustain-
able development tendencies, compromising future growth prospects.

� 2010 Elsevier Ltd. All rights reserved.

Introduction

This paper brings together two seemingly distinct discussions
on urban planning and policy that focus on European metropolitan
areas. The ‘urban competitiveness’ discussion inquires into the
ability of metropolitan areas to attract investment, addressing also
the socio-economic implications of the re-orientation of planning
goals in this direction. The rise of the term ‘metropolitan gover-
nance’ aims to capture the spatial re-articulation of local regula-
tory scales as a result of enhanced competitiveness efforts.

The second discussion explored in this paper revolves around
the concept of ‘urban sprawl’. Sprawl is primarily associated with
cities experiencing modest overall population growth and signifi-
cant population redistribution into the urban fringe (Batty et al.,
2003). Most research on sprawl has been conducted in the USA,
reflecting the comparatively earlier availability of factors that en-
abled the outward movement of manufacturing, services and hous-
ing (Richardson and Gordon, 1999). Lately, however, there has
been a rising interest in Europe in mapping and exploring this par-
ticular pattern of growth. A increasing number of studies (Bontje
and Burdack, 2005; Couch and Karecha, 2006) and EU research pro-
jects (SCATTER, 2005; URBS PANDENS) provide the debate with vi-
vid arguments and satellite images of cities undergoing explosive
changes, scattering over ever-greater areas.

The focus of the European literature on sprawl does not rest
heavily on its negative effects, as is the case with the US example.

It pays though attention to the role of actors and processes in-
volved in suburban and ex-urban growth (Phelps et al., 2006;
Couch et al., 2007). In this paper, we argue that the seeing the city
in isolation – without ample understanding of the wider context
that shapes urban growth and its characteristics – leads to inade-
quate interpretations of sprawl and its impact. Sprawl is defined
here as a process of uncoordinated change, an approach that
broadens the analytical perspective to incorporate the role of spa-
tial planning in steering the activity in the urban hinterland. In this
light, we explore the impact of urban competitiveness as a key fac-
tor in influencing the direction of planning interventions and in
inducing urban sprawl. At a second level of analysis, we examine
competitiveness as a factor influencing the dynamics of the Medi-
terranean city. The literature on Southern European cities has ade-
quately explored the post-war period of rapid urbanization in
Spain, Greece and Portugal. While the distinctiveness of urban tra-
jectories at the national and local level has been recognized, func-
tional and morphological similarities were also registered,
differentiating the mode of urban evolution in the South from
the ideal-typical Northern European urban example (Leontidou,
1996; Chorianopoulos, 2002). Key amongst these differences was
the incapacity of planning in the South to control urban expansion
and the consequent popular colonization of the urban fringe
(Wynn, 1984a; Gaspar, 1984; Munoz, 2003).

Sprawl in the case of Athens, as an example, is a structural
characteristic of the way the city developed. It is noted in the
post-war period of rapid urbanization, occurring simultaneously
with growth in the urban core. It was sustained as a trend in sub-
sequent phases of urban development, due to particularities of the
socio-political environment, and the distinct land-use planning
traits. Athens is currently demonstrating a new wave of sprawl,
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with already noticeable socio-economic and environmental
consequences. This, in turn, is related to changed spatial plan-
ning priorities that promote the competitiveness of the local
economy.

The paper is organized in three parts. The first part reviews the
discussion on urban competitiveness and sprawl, and comments
on the re-orientation of planning goals towards economic develop-
ment targets. The second part looks at Athens. It outlines the urban
trajectories of the city, providing an insight into the role of plan-
ning in guiding the process. It then considers recent planning
moves aiming to enhance the competitiveness of the local econ-
omy. The interplay between competitiveness-related actions and
growth patterns is investigated in the third part of the paper, deal-
ing with land-use changes in the Messoghia plain, using satellite
imagery and Geographical Information Systems (GIS). Messoghia
is the area in which significant infrastructural investment took
place under the auspices of the 2004 Olympics. Quantifying and
mapping land-use changes (focusing primarily on land-cover
changes) substantiates the discordance between planning goals
and growth trends, underscoring the relationship between com-
petitiveness and sprawl. Reflecting on the research findings, the
paper concludes by discussing the need for more sophisticated
analysis of the relationship between sprawl and competitiveness
in view of the particularities of cities with underdeveloped land-
use planning structures.

Competitiveness and sprawl

Planning goals re-orientation

Socio-economic restructuring processes and the emerging dis-
tributions of economic activities at an international scale suggest
that the growth prospects of cities depend increasingly on their
comparative advantages to attract investment and generate local
development opportunities (Camagni, 2002). Most investment-re-
lated decisions are influenced by a combination of locational fac-
tors which, because they characterize a territory for all actors,
operate as public goods. Key locational factors influencing develop-
ment choices, therefore, can be provided or at least modified by lo-
cal actors, who function as producers of public goods (Boddy and
Parkinson, 2004). The term ‘urban competitiveness’ attempts to
capture the shifting role(s) of local level actors in economic devel-
opment. It indicates a change in the structural orientation of local
public policies, from the political articulation of the nationally-
determined priorities of domestic full employment and collective
consumption (Goodwin and Painter, 1996), to the ‘construction
of territorial specificities’ aiming at enhancing the growth potential
of the locality (Preteceille, 1997). The shift towards the ‘competi-
tive’ city (Harvey, 1989), is noticeable in the following, methodo-
logically distinct, regulatory responses attempting to modify the
competitive attributes of cities.

1. Supply-side actions, focusing on altering local administrative
and economic characteristics that shape urban competitiveness.
The spatial re-organization of the urban administration and the
creation of metropolitan governance structures is, in this con-
text, aiming at improving coordination among actors and boost-
ing local development potential (OECD, 2000).

2. Demand-oriented actions, striving to respond to the attributes
which firms are seeking from a particular location in order to
operate. The construction of physical infrastructure designed
to make the area more locationally-attractive for investment
and favourable to the establishment and growth of local eco-
nomic initiatives is a key example of such a response (Malecki,
2007).

3. Image development and image enhancement strategies, aiming
to differentiate a place from other investment location choices
by highlighting its core benefits, style and culture (Bennett
and Savani, 2003). The promotion of rejuvenated urban images
involves mobilization of diverse policy tools and resources,
including, among others: the preservation of architectural her-
itage sites; flagship property developments aiming at altering
city-centre landscapes; and the hosting of major cultural, entre-
preneurial and sport events. Place marketing considerations, in
that respect, are now viewed as a fundamental part of land-use
planning, guiding the development of places (Bradley et al.,
2002)

The consequences of such a development strategy re-orienta-
tion have attracted the interest of scholars the last two decades.
Urban competitiveness, it is suggested, is embedded in a frame-
work of zero-sum inter-urban competition for resources, jobs and
investment in which as many cities lose as gain in the process, fur-
thering the potential of uneven geographical development1 (Zukin,
2006; Brenner, 2000). Inter-urban competition is regarded as a
capacity-building and growth enhancing policy-orientation only for
the successful urban regions (Cheshire and Gordon, 1995). Even in
the case of ‘winner’ cities, however, the literature questions the
effectiveness of competitiveness-oriented policy interventions in
tackling social inequalities (Boddy, 2002). The replacement of uni-
versal support structures with the targeting of particular (geograph-
ically-specific and economically-promising) places for intervention
is a process that fosters exclusionary mechanisms (Swyngedouw
et al., 2002). In light of the absence of higher-scale regulatory and
redistribution policies, place-focused development approaches re-
organize the city’s socio-economic fabric along fragmented lines,
accentuating polarization (Brenner and Theodore, 2002).

Urban competitiveness strategies have been adequately ana-
lyzed in terms of their social, political and economic implications
at both the inter- and intra-city levels. Building on this work, this
paper explores their impact on patterns of land-use change. Stud-
ies examining the effects of urban form on economic outcomes
suggest that the physical make-up and shape of cities influences
economic performance: compact and accessible urban regions en-
joy higher productivity rates (Prud’homme and Lee, 1999; Cervero,
2001). Competitiveness-related policies do generate a spatial
restructuring dynamic with distinct implications on the urban
form and functions. Research reported in this paper, however, ar-
gues that in the case of cities with underdeveloped land-use plan-
ning structures, this restructuring dynamic is associated with
sprawling tendencies, jeopardizing future economic performance.
The literature on competitiveness has not adequately explored this
dimension, or outcomes, of shifting planning orientations. There is
a reason for this. Sprawl is a particularly elusive concept.

Erratic sprawl

Similar to urban competitiveness, the concept of ‘sprawl’ is an-
other umbrella term surrounded by a controversy regarding its fea-
tures, causes and effects. ‘Sprawl’ is generally perceived as
occurring in rapidly growing areas on the urban fringe. This growth
is seen as undesirable with respect to infrastructure, transportation
and the housing needs it generates.

The exercise of defining sprawl in terms of its corresponding
density traits, spatial forms, socio-economic and environmental
impacts presents inherent difficulties. Focusing on the density fac-
tor, sprawl is positioned against the ideal-typical urban models

1 The increase in inter-urban disparities in the EU level since the Single European
Act (1986), for instance, has been approached along the lines of the above argument
(Cheshire, 1999; McCarthy, 2000).
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(Burgess, 1925; Alonso, 1971), in which the density of urban activ-
ity follows a declining slope away from the city centre. Changes in
density at different distances form the city centre reflect, and are
distorted by, a variety of factors, including land morphology, trans-
port routes and the type of activity measured. In cases of sprawl, it
is argued, the density gradient of urban activity is always becoming
less steep (Couch et al., 2005, p. 119). In this argument, however,
sprawl comes across as a matter of degree, not easily quantified.
Moreover, what is understood as low-density development differs
from place to place, rendering the designation of the process a rel-
ative and place-specific exercise (Chin, 2002).

Similarly, the urban forms that are considered to correspond to
a sprawl-type of growth present a high degree of variation. Key
examples include, among others:

� ‘suburban’ growth, or contiguous expansion of existing develop-
ment away from a central core;

� ‘strip’ development, referring to growth along major transport
routes;

� ‘scattered’, or, discontinuous development positioned against a
multi-centred city; and

� ‘leapfrog’ development, a form of growth that is discontinuous
and it is positioned against a monocentric city (see Heim,
2001; Galster et al., 2001).

As too many patterns of land development are gathered under
one term, sprawl is defined on an ad hoc basis, following the char-
acteristics of the case-study examined. An alternative approach at
distinguishing sprawl is to view the process indirectly, looking at
its impact. Recent research projects that explored the conse-
quences of sprawl in European cities identified the following
land-use conversion, transport, and (low) density related processes
of change:

(a) environmental, with reference to the consequences of
increased rural land consumption, loss of forested and envi-
ronmentally fragile land, ecosystem fragmentation, greater
consumption of resources per capita, and heightened car
transport usage;

(b) economic, referring to land value speculative dynamics, aug-
mented costs for public infrastructure investment and main-
tenance, and to the problematic viability of public service
provision; and

(c) social, with reference to increased commuting and weakened
sense of community, income-related spatial segregation of
residential development, and increased risk of social exclu-
sion and underinvestment in the inner cities (Johnson
2001; EEA, 2006; Phelps et al., 2006).

Such impacts describe at best what sprawl does, instead of what
it is (Galster et al., 2001). Attempting to recognize sprawl through
its effects, in other words, creates a tautology: one that assumes
the negative consequences of sprawl, to define, in turn, all undesir-
able impacts of urban growth as sprawl (Chin, 2002). Sprawl,
therefore, is a term applicable to many unwanted conditions. The
negativity that accompanies it draws from the costs associated
with urban expansion. As cities gain population, however, in-
creased central density is not always a viable option. The setting
in of diseconomies of scale in the form of congestion affects di-
rectly the efficiency of urban markets (Batty et al., 2003). Also, in
the face of continuing housing demand in peripheral areas, limiting
supply through urban development controls could only lead to an
increase in house prices, furthering socio-spatial segregation
(Couch and Karecha, 2006). In that sense, sprawl does not encom-
pass all modes of expansion. The aforementioned costs come pri-
marily across in cases of unplanned and unsustainable growth.

The quest for sustainable development takes in the case of
sprawl, the form of ‘smart growth’2 strategies, consisting of land-
use controls sensitive to the issues of housing diversity, traffic con-
gestion and environmental degradation (Burchell et al., 1998). The
capacity of land-use planning to influence urban expansion through
smart-growth policies, however, presupposes that policy objectives
reflect primarily growth-control considerations. The increased
weight of competitiveness-related priorities in the planning agenda
unsettles this prioritization. In the case of cities with underdevel-
oped land-use planning structures, the re-prioritization of planning
goals towards the development target is risking unordered expan-
sion. The following section of the paper explores this argument in
the Athens Metropolitan Area.

Planning an uncontrolled city

Athens and sprawl

Athens is a formative example of the Mediterranean city thesis
(Leontidou, 1990). Exhibiting similar traits with Spanish and Portu-
guese cities, its economic structures in the post-war period of rapid
urbanization were not based on manufacturing (Hudson and Lewis,
1984, p. 197–201). Instead, urbanization economies3 triggered
industrialization (Louri, 1988). As a result, the city did not experi-
ence the de-industrialization/disurbanisation wave noted in North-
ern Europe since the 1970s. It has kept on exhibiting population
gains (Turok and Mykhnenko, 2007), displaying a distinct ‘life cycle’
model (Van der Berg et al., 1982). A further characteristic of the Med-
iterannean city noted in Athens is the unplanned mode of its expan-
sion. The history of Athenian growth trajectories supports this
argument as it portrays a city that keeps on growing in an un-de-
signed fashion, based on small, self-financed property development
schemes, with limited public expenditure for urban infrastructure
(Economou et al., 2007; Mantouvalou et al., 1995; Chorianopoulos,
2003). A snapshot of this development is shown in Fig. 1, revealing
three main phases of expansion, each one characterized by sprawl-
ing dynamics.

These spontaneous urbanization processes driven by self-pro-
moted housing strategies are imprinted on the physical and func-
tional facets of the Athenian urban environment, characterized
by: (a) a combination of high densities in the urban core and sub-
optimal land-use in the metropolitan periphery; (b) a high degree
of land-use mix and lack of open public spaces in central areas; (c)
a low quality of environmental infrastructure and concomitant pri-
vate car transportation dependence; and (d) significant distortion
of the historical and natural topography (Economou et al., 2007;
Leontidou et al., 2007).

The Athens Regulatory Master Plan (1985), paying particular
emphasis to environmental protection and the control of peri-ur-
ban growth dynamics, aims to deal with the structural problems
of the conurbation in a comprehensive way. A central govern-
ment agency, the Organization for Planning and Environmental
Protection of Athens (OPEPA) oversees its implementation. Its
role, however, is constrained by limited formal competences
and the structural deficiencies of the planning system. OPEPA
operates as a subsidiary to the Ministry of the Environment

2 The emphasis on compact development as a way to conserve resources and the
encouragement of investment in older city centres are examples of the way the ‘smart
growth’ approach has guided planning policy in a number of US and European cities
since the mid-1990s (Burchell et al., 1998, p. 37; EEA, 2006).

3 Urban growth, by creating economies of scale, enabled an industrialisation
process underscored by rapid growth and the economic transformation of Spain,
Portugal and Greece into urban-industrial economies.
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and Public Works. It has a primarily advisory role, lacking suffi-
cient implementation powers and corporate capability to respond
to the acute needs of metropolitan management and coordina-
tion. Its role is further challenged by the presence of a variety
of political-administrative bodies with overlapping planning
competences. Institutional fragmentation arrests the articulation
of coordinated spatial development goals that address the metro-
politan area.4 Moreover institutional capacities prevent OPEPA’s
directives from being successfully implemented ‘on the ground’.
A key example of current obstacles to planning efficiency is the ab-
sence of basic land management tools, like the national cadastre,
or of mechanisms that monitor land-use change and update sur-
veys and data-bases.5

The existence of such impediments, however, does not shed
light on the reasons behind the non-development of appropriate
planning frameworks and tools during all these decades. In this
context, a number of authors view uncontrolled growth as an
example of a tacit short-term attempt at strengthening economic
growth. In the first urbanisation phases, it is argued, tolerance by
the respective authorities of unplanned housing on the urban
fringe provided a temporary solution to the urgent housing

requirements of the migrants, while it allowed consequent politi-
cal exploitation of the issue6 (Wynn, 1984b). Regarding more recent
sprawling periods, the literature stresses the important contribution
of building and infrastructure activities to national economic indica-
tors, as well as to the capacity of the sector to absorb large amounts
of labour by providing opportunities for employment (Wynn, 1984b,
p. 123). It was the choice between sustainable land-use planning
objectives and economic development priorities, therefore, which
tipped the balance towards the second target, obstructing the emer-
gence of a rational planning framework for the metropolitan area. In
the last decade, the capacity of regulatory planning to guide growth
has been challenged by the re-prioritisation of development goals
towards the promotion of economic competitiveness. The 2004
Olympic Games is the key example of this trend.

Athens and competitiveness: the Olympics turning-point

With a concentration of around one third of the total population
of the country and a contribution of over one third of its total in-
come (OECD, 2003, p. 39), Athens Metropolitan Area dominates
the Greek urban system. Athens was for many decades, however,
credited with one of the lowest indicators of competitiveness in
Europe due to a variety of factors relevant to its introverted eco-
nomic traits, long lasting environmental problems and outdated
infrastructure. The Olympics, therefore, were perceived as an
opportunity to project a new ‘winner’ image for the capital and,
in the words of the organizers, to ‘prove to the world that the city
has also a future besides a glorious past’ (METREX, 2001, p. 36). In
this light, staging the Games was perceived as a national rather
than a local effort. The government re-oriented regional policy to-
wards this goal and allocated significant funds for the realization of
projects aimed directly at raising urban competitiveness. Two key
project categories reflect this prioritisation:

            Mid-War        Post-War (1950s-1970s)        1980s - Current 

Sources: (Leontidou, 1990: 104; Leontidou, 2007: 75; OECD, 2003: 20 and 30). 

Athens grew from 
453,000 inhabitants 
(1920), to 802,000
(1928). Most newcomers 
were refugees who 
settled in the urban 
outskirts, in areas where 
land-uses had not been 
defined. As in following 
stages, these 
spontaneously developed 
areas were subsequently 
incorporated into the 
official statutory town 
plan. 

Athens Metropolitan area 
grew from 1,378,000
(1951) to 3,038,000
inhabitants (1981). Most 
of the newcomers 
(internal migrants in 
search of employment 
opportunities) settled in 
the Western part of the 
conurbation, in areas with 
undefined land-uses but 
with proximity to 
industrial plants.  Popular 
suburbanization preceded 
growth in the city proper. 

This is the period that 
research in this paper 
focuses on. The 
population of Athens 
grew by 0.37%. Intra-
urban population 
movements, however, 
were noted towards less 
congested areas in the 
northern parts of the city. 
Moreover, housing 
clusters and economic 
activity zones emerged in 
a leapfrog fashion along 
seaside towns and villages 
to the Northeast. 

Fig. 1. Key stages of Athenian expansion.

4 The Attica region, a central government administrative arm, is subdivided into
four prefectures run by directly elected, second tier, local authorities. A directly
elected supra-prefecture assumes coordination, but it is entrusted with limited
decision-making powers. Moreover, a total of 369 ministerial directorates and state
agencies are also actively involved in local development. Looking at the first local
authority tier we note that the Athens metropolitan area comprises of over 90
municipalities and 30 communes, with no legal capacity however to determine land-
uses. The latter is the responsibility of OPEPA, with local authorities overseeing the
implementation of relevant planning guidance.

5 Greece possesses a complex spatial planning framework, characterized by a rigid
top-down approach that lacks clarity (Giannakourou, 1999). Four distinct stages of
plan-making are noted: (a) the Regulatory Master Plan, relevant to Athens and Salonica
metropolitan areas; (b) the General Urban Plan, undertaken at the municipal level; (c)
the Town Planning Study, undertaken at the neighbourhood level; and (d) the
Implementation Act that deals with the specifics of property and taxation. Meanwhile,
a side legislative tool permits land owners to bypass this lengthy process by granting
development rights to every plot of land outside statutory plans that fulfills minimum
terrain prerequisites, and does not form part of a forested or protected area.
Construction standards are particularly favorable to development along the main road
network, triggering uncontrolled growth pressures in the respective areas.

6 The legal recognition of squatter settlements and their integration in town plans
prior to national elections, were common occurrences in Spain, Portugal and Greece;
part of an attempt by the authorities to generate dependence on the state (Leontidou,
1990, p. 255; Williams, 1984).
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� First, those aiming at reducing peripherality and improving the
functional aspects of the metropolitan area, focusing on tele-
communication and transport infrastructure provision. Key
examples include the new Athens Underground, the interna-
tional airport, the Athens ring road, the suburban railway and
the tramway connecting the city centre with the western
waterfront.

� Second, those aiming at improving the attractiveness of the
urban area and the city’s capacity to act as an international
venue for year-round tourism. Examples include the unification
of archaeological sites in the city’s historical centre, the regener-
ation of the western waterfront area, and the post-Olympic con-
version of sporting facilities to convention, business and
entertainment venues (Beriatos and Gospodini, 2004).

Part of this wide redevelopment program was financed
through the national budget. Most of funding, however, derived
from the 3rd Community Support Framework (CSF).7 In some
cases, such as the post-Olympic conversion of athletic facilities,
the construction and operation of the Athens ring road8 and the
new international airport, the Greek state initiated public–private
partnership schemes, signing for the first time exclusive build
and transfer agreements with private consortiums. This shift to-
wards new state-led entrepreneurial strategies unsettled dominant
ideas regarding the future development of the city. It marks a
clear break from past policy directives on Athenian planning,
which opposed investment in major projects in an attempt to halt
the over-concentration of activities and population in the metro-
politan area.

The Olympic Games, therefore, acted as a catalyst for the redi-
rection of spatial policy towards the promotion of urban competi-
tiveness. The extent to which the above policy shift will trigger
economic growth, as well as the way in which expected benefits
will be distributed within the city in the long run, generated a dis-
tinct controversy (see OECD, 2003; Stathakis and Hadjimichalis,
2004). The focus of this examination turns towards exploring the
impact of these policies on the ground, with respect to sustainable
urban development and sprawl. Two key aspects of the above
changes guide analysis in this direction.

� First, the emergence of new spatial links that alter development
dynamics. Major transport projects, such as the underground,
the suburban rail and the Athens ring road, by establishing
new connections between previously ill-linked areas, expanded
the functional urban limits and transformed the geography of
the metropolis.

� Second, changes in real estate dynamics, associated with the
high level of infrastructural investment, and with the novel role
of the private sector in relevant undertakings. The emergence of
developers’ consortiums, focusing on investment opportunities
in large retail, office, entertainment, and housing estate projects,
affects land prices and intensifies development pressures
(Delladetsima, 2006). Infrastructure investment took place in
various locations around Athens. It was primarily channelled,
however, into the eastern part of the metropolis, the area called
the Messoghia plain.

Mapping recent urban growth in the metropolitan periphery

The study area: the Messoghia plain

Messoghia is part of the Athens Metropolitan Area, regulated by
the city’s Master Plan. With a size comparable to the conurbation
of Athens (see Fig. 2) and relatively low levels of development,
Messoghia has been recognized in official planning documents as
a regional territorial ‘asset’. The goals of the Master Plan (1985),
in particular, suggested the reinforcement of primary sector activ-
ities, stressing the necessity of adopting measures in support of the
area’s rural character.

As seen in Fig. 2, the plain extends eastwards of the Athenian
conurbation. Hymettus Mountain to the west has acted as a phys-
ical barrier separating the plain from the conurbation, providing
also a reason as to why the area escaped the waves of intensive
urbanization that transformed Athens throughout the 20th cen-
tury. Messoghia, in fact, retained its agricultural character until
the early 1980s, when marked population increases were set off.
The area, however, still lacks a major spatial pole of economic
development. The settlement pattern is defined by various small
towns scattered across it, and several sea-side resorts to the east
that grew as second home areas to Athenians. Administratively,
Messoghia is subdivided into 13 municipalities and communes.

The beginning of change for Messoghia started in the 1980s
when the decision to relocate the city’s international airport in
the area was taken. This decision alone cancelled de facto official
planning directions re. the area’s prospects. Subsequent appropria-
tion of agricultural land for airport construction was followed by
further infrastructural investment, which materialized due to
Olympic Games funding. The construction of new road and rail
links, connecting the airport with the city, transformed the area’s
accessibility patterns. The picture was completed with the con-
struction of two major Olympic venues (the Equestrian Centre
and the Shooting Centre, both near the town of Markopoulo) again
built on appropriated agricultural land.

Recognizing the socio-economic consequences deriving from
such infrastructure investment activity, OPEPA commissioned in
the early 1990s a comprehensive spatial planning study of Messog-
hia (OPEPA, 1997). This resulted in new regulations for the area’s
land-use, subdivision and building, restrictions that were activated
as late as 2003,9 a year before the Games commenced and almost
two decades after the adoption of the Athens Master Plan. Through-
out this period, no regulatory mechanism was controlling develop-
ment outside statutory urban plans. The consequences of this
belated planning response are explored next. Investigation starts
by assessing the extent to which the Messoghia study area has been
urbanized. Locating and quantifying land-use change, in turn, pro-
vides a framework for approaching the role of regulatory land-use
planning in guiding growth processes in the area.

Land-Use change detection in Messoghia

Satellite imagery and aerial photographs are often used to map
land-cover for several time periods and to quantify land-cover
changes. For the quantitative analysis of these images, various
techniques are used, such as image differentiating, image ratio,
correlation, principal component analysis, vegetation indices and
post-classification comparison. Most change detection studies have
focused on post-classification comparison (for example, Carlson
and Sanchez-Azofeifa, 1999; Schneider et al., 2005; Symeonakis

7 Side projects were financed through the Regional Operational Program of Attica of
the CSF (2000–2006). Most funding, however, derived from the National Sectoral
Programs for transport, urban development and road works, and the environment of
the CSF. The ministries of the environment, transport and culture overlooked
implementation through ad hoc agencies, while the municipality of Athens handled
its largest grant to date to manage aesthetic improvements in the city (Pagonis, 2006).

8 The so called Attica Road was built from scratch as a closed urban highway
system, also connecting the new airport with the national motorway network.

9 Outside the borders of statutory plans urban growth in Attica is regulated by a
system of 10 Urban Development Control Areas (UDCAs), part of implementing the
Regulatory Master Plan (1985). Some of them are already in force, while others are
still in the study/approval phase.
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et al., 2006; Gatsis et al., 2006; Koukoulas et al., 2007). The main
advantage of post-classification analysis is that it overcomes the
problems occurring upon comparing images acquired at different
times of the year by different sensors. However, it presents signifi-
cant difficulties concerning the accuracy of each classification indi-
vidually and especially the assessment of land-cover accuracy
based on historical data.

A more specific research field is that of urban growth monitor-
ing, especially of big metropolitan centres. Urban growth monitor-
ing is a special case of land-cover/use change. Monitoring urban
growth using remote sensing is materialized by comparing classi-
fied images of different dates and detecting changes of pixels from
one class (non-urban) to another (urban).

In our research, two Landsat TM 5 satellite images (June 1987
and May 2003, seven bands, nominal pixel size: 30 m) were em-
ployed for identifying land-cover changes in the study area. Geo-
metric correction of the images was performed using 2nd order
polynomials and nearest neighbour resampling with an RMS error
smaller than one pixel. The two scenes were referenced to a com-

mon projection (Greek Geodetic Reference System, 1987) and were
classified using the maximum likelihood classification rule, with
randomly selected samples within each land-cover class (identified
using existing land-cover maps). Initially seven land-cover classes
were chosen, using the Corine classification system for interopera-
bility with other classification products.10 As our study is orientated
towards urban growth monitoring, change detection focuses on the
transformation of non-urban land-uses to urban land-uses. Thus,
we have proceeded to post-classification merging of all non-urban
land-use types in one class in order to differentiate them from urban
land-uses.

Fig. 2. Messoghia plain.

10 Urban uses (discontinuous urban fabric, industrial or commercial units, airports,
mineral extraction sites, construction sites), various cultivations (fruit trees and berry
plantations, complex cultivation patterns, land principally occupied by agriculture
with significant areas of natural vegetation), olive groves, vineyards, low vegetation
(natural grasslands, sclerophyllous vegetation, transitional woodland-scrub), forest
(coniferous) and water bodies.
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Change detection using only two satellite images does not al-
ways produce reliable results, as confusion among similar classes
often occurs. Spectral signatures of some cultivated areas and bare
land are similar to urban areas (with varied density) and this com-
promises the accuracy of land-cover mapping and moreover that of
change detection. In order to alleviate this problem a wide range of
approaches has been used by other researchers (such as multitem-
poral, multisensor and/or advanced classification techniques). For
example, Symeonakis et al. (2006) adopted a multitemporal meth-
odology, Schneider et al. (2005) used a multiseasonal set of images,
while others employed less resource-demanding approaches;
Gatsis et al. (2006) and Koukoulas et al. (2007) focused on a rule-
based approach to limit the false and random changes. We have
limited our study area to exclude nearby mountainous surfaces
that could cause confusion and with the help of basic rules regard-
ing possible/not-possible changes, we were able to limit our errors
in the urban cover maps and the final map of changes. Accuracy
assessment was applied using error matrices as described in
Koukoulas and Blackburn (2001), Khorram (1999) and Congalton
and Green (1999). In Fig. 3, three types of change are observed:

� Unchanged urban areas.
� Unchanged non-urban areas.
� Areas changed from non-urban to urban land-uses.

The accuracies of the initial land-cover maps were 93% and 94%
respectively. The estimated accuracy of the final change map is
86%. From Table 1, we see that in the 1987–2003 period, a total
of 12% of the study area (40.8 km2) acquired new urban land-uses.

Thus, a significant change in the character of Messoghia is
noted, from a rural to an increasingly urban landscape. In order

Fig. 3. Land-use change in Messoghia (1987–2003).

Table 1
Land-use change in Messoghia plain (1987–2003).

Type of land-use change Area (km2) Percentage (%)

Non-urban land-uses to urban land-uses 40.8 12
Unchanged urban land-uses 24.1 7
Non-urban land-uses 278.2 81

Total 343.1 100
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to make a more accurate interpretation of the relationship between
new urban development and the regulatory framework, we over-
laid land-cover changes to the designated Messoghia land-use
zones. Results are portrayed in Fig. 4. Table 2 shows the increase
in urban land-uses noted in each of the area’s zones during the
1987–2003 period.

The following points are induced from the table:

� The amount of new urban land-use that corresponds to large
scale infrastructure projects, (namely, the Airport and
Olympic Venues) amounts to 15% of total land-use change in
Messoghia.

Fig. 4. Land-use changes overlaid to the designated Messoghia land-use zones.
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� More than 50% of new urban land-uses materialized in areas
designated as ‘protected’ (‘green zones’ or ‘agricultural land’).
Such zones take up 70% of the Messoghia surface area and exhi-
bit the highest rate of increase in urban land-uses.

� Significant increase in urban land-uses is noted in old and newly
designated Industrial Zones, suggesting a trend towards the
location of productive activities in the area.

� Less than 15% of new urban land-uses took place in areas regu-
lated by Structural Urban Plans. This category also presents the
lowest rate of increase in urban land-uses amongst all Messog-
hia planning zones.

Is growth in Messoghia sprawl?
The examination of spatial data on land-use change confirmed

the emergence of a process of urban growth, which diverges signif-
icantly from the stated planning targets for the area. What we
actually see in Figs. 3 and 4 is the significant loss of agricultural
land and the rapid urbanization of the countryside driven by mar-
ket forces. Growth in the Messoghia plain therefore, constitutes
unplanned urban expansion and, hence, sprawl.

Exploring the reasons behind the inadequacy of land-use plan-
ning in metropolitan Athens to control growth, we noted the
underdeveloped traits of land management tools. We also com-
mented upon regulatory and municipal fragmentation, associated
in the literature with the limited capacity of planning to control
sprawl (Razin and Rosentraub, 2000). The 13 Messoghia municipal-
ities are called upon to manage growth, while the presence of a
decision-taking unit overseeing developments is missing. More,
importantly, however, we noted the non-prioritization of planning
agenda implementation.

Following the approval of the Athens Master Plan (1985), the
process of defining land-uses for Messoghia started in 1994, with
the respective regulations coming into force in 2003. During those
years, the area was transformed by Olympic Games infrastructural
investment, a fact that rendered relevant regulations obsolete be-
fore their very implementation. Land-use planning regulations
for Messoghia have to practically adapt to new developments, even
though their very purpose was to sway them. The most illustrative
example of this is the failure of existing urban receptors to attract
new growth, despite the fact that most Urban Plans in the area
were revised in the 1990s in anticipation of incoming growth.

Conclusions

Uncoordinated growth takes the form of place-specific land-use
changes. Approaching the impact of such changes is an exercise
that cannot be distinguished from the causes of urban dispersal.

In this context, it is the motivating factors and mode of urban
expansion that should be looked at (Briassoulis, 2008). The promo-
tion of competitiveness-related spatial policies is an internation-
ally-oriented and place-focused activity. In the case of Athens it
brought into the spotlight a geographically specific and economi-
cally promising part of the metropolitan area. Supra-local spatial
interventions in Messoghia aimed to both address overdue urban
infrastructure deficiencies and to trigger economic development,
reflecting the re-orientation of planning priorities towards com-
petitiveness targets. Yet they were devised and implemented by
a number of ad hoc special-purpose agencies, focusing on short-
term efficiency and the timely delivery of Olympics-related pro-
jects (Pagonis, 2006). Formal comprehensive planning structures
were not implicated in this attempt. The endorsement of compet-
itiveness notions was never translated into a coherent spatial pol-
icy on sustainable metropolitan development. As a result, the
spatial restructuring dynamic of interventions in Messoghia ended
up in sprawl.

The literature on urban competitiveness stresses the role of
both supply and demand-side regulatory responses in any attempt
aiming at altering local growth prospects. In the case of Athens,
however, supply-side actions, related to the creation of metropol-
itan governance structures, have not been developed. Such policies
would not only improve coordination amongst actors, promoting
the growth objective; they would also enable the management of
growth pressures in the area. Their absence signals traits of path
dependency in the role and the performance of land-use planning
controls.

Popular colonization of the urban fringe was a structural trait of
the way the city grew in the post-war period, accompanied by
inadequate planning regulations and performance. Local authori-
ties at that time were absent from influencing development pro-
cesses, leaving peri-urban space unregulated (Chorianopoulos,
2003). Their presence in directing spatial development is still not
registered, despite the fact that competitiveness-related policies
are proliferating in the name of local development. Unmediated
by local interests, central government decisions on the future of
the area displaced mainstream planning priorities, this time by
competitiveness-related spatial interventions. This arrested the
appearance of smart-growth policies for Messoghia. The risk this
time, however, is not popular colonization. The high degree of
expansion of the city’s functional limits – justified by the type of
projects promoted – puts at risk of unsustainable development
an area the size of the Athenian conurbation (Sayas, 2006; Kandylis
et al., 2008). More importantly, current planning priorities in the
area do not address such concerns.

Under public consultation since March 2009, the revised Master
Plan proposes a set of directives, actions and measures aiming to

Table 2
Land-cover change in designated land-use zones (1987–2003).

Designated land-use zones (UDCA)a Area (km2) Urban uses (km2) Increase (%)

1987 2003

Areas regulated by urban plans 27.72 7.65 13.56 177
Second home/suburban areas 18.15 2.86 7.74 270
Industrial zones 5.16 1.27 3.17 249
New industrial zones 5.06 0.28 0.95 339
Airport and development control zone 35.35 4.17 8.72 209
Olympic venues 2.41 0.22 1.87 850
Agricultural land 77.23 2.10 10.74 511
Green zones and protected areas 167.57 5.02 16.46 328
Various 4.50 0.53 1.72 325

Total 343.15 24.1 64.93 249,4

a The land-use zones depicted on the map derive from the Zoning Diagram of the approved UDCA decree for Messoghia. For parts of the Study Area that fall outside its
boundaries we have overlaid the zones of the neighbouring UDCA’s, namely that of ‘Lavreotiki’ and ‘Hymettus Mountain’. For reasons of clarity we have merged the detailed
decree zones into thematic categories (e.g. all zones with various degrees of protection have been merged into one).
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enhance the role of metropolitan Athens as a ‘networking node in
the South-eastern EU zone’. The metropolitan region is singled out
as an area capable of attracting investment in innovative and dy-
namic sectors, generating growth trajectories able to trigger devel-
opment in the rest of the country (Ministry of Environment, 2009).
The above goals are already incorporated in the Operational Pro-
gramme (2007–2013) of the Attica region. Within this framework,
Messoghia is approached a regional ‘growth pole’, while prospec-
tive investment in transport infrastructure in the area is expected
to further strengthen regional development prospects. Competi-
tiveness, therefore, is now formally recognized as the policy prin-
ciple guiding planning interventions in the area. The institutional
framework guiding urban growth, however, is still missing. Urban
sprawl underscores the critical role of regulatory land-use plan-
ning structures in accommodating the pressures deriving from
the pursuit of urban competitiveness. In the absence of policies
geared towards social and environmental goals, the very success
of competitiveness-related actions mortgages future growth
prospects.

Sprawling, auto-centric urban landscapes are seen in the litera-
ture as poor economic performers (Cervero, 2001).
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