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ABSTRACT

Rural areas so-called ‘fragile’ have rarely beenpeabof theoretical and methodological
approach, aiming at delimiting the concept of fiiagiand at specifying his components. As
well as there is no theoretical approach to deflresse milieus, there is no either general
agreement on the notion of fragile space. Numerresthe authors who use this notion
without specifying contents, or defining its ouds Arise then the question to know, what is
really meant by this concept. This is the firstkt@$ this article which seeks to trace the
history of the concept and its use by authorshdf¢oncept of fragility seems to have obvious
filiations with the concepts of periphery, margimad underprivileged space, we propose to
show that this concept refers to a more complelityesnd in any case, a fact.

Assuming that the fragility is not a state but iedex process, the question is then, in on one
hand, to specify-it through its multiple constitteand on the other hand to translate these
last ones on a set of appropriate and quantifialolieators.

By taking as study area, the northern region ofeGeewhich has recently benefited from a
great highway infrastructuré/fa Egnatig, we propose using the methods of multicriteria
analysis, to highlight the types and degrees djilitg of the subregional areas of northern
Greece. The use of factor analysis methods andifitasion confer us the possibility to make
a typology of these areas well beyond traditiomgiraaches of disadvantaged areas, marginal
or peripheral.

Keywords: Fragility, typology of spaces, multi-criteria aysiks, Greece

Résumeé

Les milieux ruraux fragiles ont rarement fait I'ebjd’'une approche conceptuelle et
méthodologique, visant a délimiter le concept @gifité et en préciser ses composantes. De
méme qu’il n’existe pas d’approche théorique prapogfinir ces milieux, il n'existe pas non
plus de consensus sur la notion d’espace fragitenteux sont les auteurs qui emploient
cette notion sans en préciser le contenu, ni dé&fas contours. Se pose dés lors la question de
savoir ce qui est réellement entendu par ce conCepst la premiéere tache de cet article qui
s’attache a retracer I'historique du concept et @iilisation par les auteurs. Si le concept de
fragilité semble avoir des filiations évidentes @Jes concepts de périphérie, d’espace
marginal et défavorisé, nous nous proposons dergrogiie ce concept renvoie a une realité
plus complexe et en aucun cas, a un état de fait.

Partant de I'hypothése que la fragilité n’est pastat mais bien un processus, il s’agit alors
d’'une part, de le spécifier au travers de ses pleticomposantes et d’autre part de traduire
ces dernieres en un ensemble d’indicateurs apgsoptiquantifiables.

En prenant pour terrain d’étude, la région Nordal&rece qui a récemment profité d’'une
grande infrastructure autoroutieidig Egnatig, nous nous proposons a l'aide des méthodes
d’analyse des données multicritéres, de mettrexergae les types et degrés de fragilité des
espaces infrarégionaux du Nord de la Grece. Laursaux méthodes d’analyse factorielle et



de classification permet en effet de procéder a typelogie de ces espaces qui dépasse
largement les approches traditionnelles d’espaéks/drisés, marginaux ou périphériques.

Mots clés :Fragilité, typologie des espaces, analyse mukiaj Grece
1. Introduction

The objective of this research is to contributehbodnceptually and methodologically to a
better understanding of the space called ‘fradilds notion of fragile space has emerged in
the 1980s to define rural areas neglected by thedtgtivist model’, suffers from, many
ambiguities that it is necessary to overcome.

In a first phase, we trace the origin of the comaddragile space. Emphasis is given to the
willingness of researchers who worked on this cpticéo go beyond the traditional
approaches in terms of peripheral spaces, margmaldisadvantaged spaces. In a second
phase we try to show that the approaches that &iseepted to apprehend the fragility do not
allow us to clearly define and delimit this concdpir this reason, we propose to adopt a
territorial approach, putting in the center of tefinition, the difficulties of coordination of
actors, evaluated in terms of internal and extepmakimity relationships, the low level of
valorization of resource, and finally, the objeetidisabilities. It is thus a quite different
approach that in terms of methodology, requirestivestruction of new original indicators.
Our method for assessing the fragility of ruralearés therefore based on a range of fifteen
indicators in total. The extent of the informatiisnsynthesized by applying a factor analysis
and then a classification method, which allows aisptopose a typology of rural areas
according to their degree of fragility.

Our study area concerns all the municipalitieshaf €leven provinces crossed by the new
highway Via Egnatia By characterizing the nature of the economic dyina observed in
these territories, it will be thus possible in tiiture to assess the contribution of i
Egnatiato the development of the region north of Greece.

2. Origin of the concept of fragile space

The concept of fragile space is difficult to defined quantify. It is often employed by
researchers without giving a precise definitiore@ijcally, the concept of fragility has been
used by “many European authors” (Simard, 2003)Pasiouée, H. Gumuchian, F. Bret,
Ch.Mignon and many researchers of CERAMAC (P. Bste A. Fel, J.P. Diry, L.
Rieutort,...) worked for a long time on this notidine emergence of the concept of fragility
in the writings of geographers and the studies h& planning organizations (formerly
DATAR, SEGESA and SEDES) dates back to the 1980s.cbncept of fragile space takes
over notions of peripheral space, marginal spadettaen underprivileged spaces, which were
already used to qualify the "regions that do notwgdl" (Rieutort, 2006) or those distant
clusters growth.

Very early in fact, economists interested by spasees have stipulated that the organization
of space is based on a dualistic model centeriplpany. The theory of center / periphery is
indeed one of the first theories of spatial analy@ilypergeo, 2004). It begins with an
empirical observation that the space is not homeges; it is the place where many
multiscale spatial differentiations are producetlritauted to various forces. The Marxist
model center-periphery appears first in the wriindg the German economist and sociologist
Werner Sombart in 1902 (modern capitalism), befoeing retaken by the theorists of
imperialism (Luxemburg, Bukharin), then by devel@mnh economists such as Prebisch



(1950), Emmanuel (1969) and Samir Amin (1973) aimdlliy authors that propose to
relativize the model, to go beyond (the economyarghipelagos P . Veltz) focusing on the
balance of centripetal and centrifugal forces (rem@nomic geography of Krugman). The
eminent French historian F. Braudel in his book atéfial civilization and capitalism,
fifteenth-eighteenth century” (1979), also had tese to the notion of periphery or marginal
space to qualify the structure of world economynposed by nested or juxtaposed space but
interconnected, the heart, the center and periphery

The model Center/Periphery describes the lateh@agdsult of unequal exchange relations
between the center and the periphery. Underdevedopnwe should say today the low
dynamics of a space is attributed to the naturésoklations with the central poles. Between
the center and periphery the exchanges relatiomsagymmetrical and of various natures:
people, goods, capital, information, etc. The cettitat benefits more from these relationships
dominates the periphery which is then down in fhegtial hierarchy.

This approach in terms of center and peripheryery \imited and places the peripheral areas
always in a situation of dominance by the centér.dertainly useful to explain in part the
causes of this structuring of space. It is howenmet sufficient to apprehends all the
complexity of the spatial system at different ssaleis necessary to relativize this model and
this was done by number of authors (Cattan, 20QGta®up, 2009), highlighting other
structured components of space (archipelagos ecgnama other forces in effect (economies
of agglomeration and dispersion, integration intetworks, information ...). The center
periphery model needs to evolve to be able to @xplee different forces that cross the
spaces.

The concept of marginalityegpace marginalis associated with the notion of periphery "as a
limit or boundary, as a march or area, the margmalways at a certain distance from the
center" (Roux, 1992). However, even if the conadpiarginal is often associated with the
couple Center / Periphery, the meaning attributed ts different. Marginality is primarily
considered in terms of space, distance and isaldteon the center. For Bailly (1986), "The
marginal is a state of isolation in a relationsfighether wanted or not) that generates a
specific spatial practice which contributes in taonexclude interaction process. This is not
only the unequal relations which are a problemtbatremoteness, isolation and specifically
the lack of these relationships that explain thegmality. This recent years have seen the
emergence of new approaches inspired by the sggiocdmd psychology to explain the
marginality not only from the spatial point of viebut also from the social and cultural
one. Authors like E. Durkheim consider the mardigahs a need for change and the
evolution of society (Roux, 1992).

The approach in terms of marginal space suffeestlie model center/periphery from several
limits. To reduce the concept of marginality towestion of distance or remoteness from the
centers is an unsatisfactory approach of spatialaaiycs. There are many other factors
involved in the marginality of spaces. We must éfi@re go beyond this approach in terms of
distance, especially today, with the improving oessibility and mobility which reflects the
relativity of the notion of distance. There are mather approaches of marginality that take
into account various causes. However, they suffemnfthe absence of a precise definition
(Dugas, 1988).

The notion of underprivileged space appears inyirs 1975 (Rieutort, 2006) with the
beginning of the European CAP for underprivilegedaa in which the mountain areas



occupy a great place (Directive 75/268 of EuropEaion). This recognition is based on a
definition of an underprivileged space taking irccount its intrinsic characteristics. It is
therefore regions with a range of disabilities "ompd from the beginning by the nature
(climate, slope, poor soil ...), making them ftagind uncompetitive in a global environment
increasingly competitor. Contrary to the notions pafriphery defined by the nature of its
relationship with its environment and marginalitgfided by the absence of structural
relationship with the poles, the notion of underieged space is defined relatively to its
internal characteristics. Space is classified agerprivileged when it is less well endowed
with factors propitious to development.

It is finally through geomorphologic disability (ief, slope) that disadvantaged areas are
defined at European level. These objectives hapdiege supposed have a direct influence on
the agricultural economy (low productivity) of tieeareas. A weakness in agricultural activity
generates the population decline (low density) adifficulty in preservation of
environment. This approach is restrictive as itntyaunderlines the "agro-economic approach
of the rural spaces" (Duquenne, 2009). The assogidagricultural and rural” is more and
more outdated with the emergence of new functicoagumption spaces) and new activities
in these areas (tourism, residence ...). Moredwer,approach based on physical disabilities
tends to limit the concept of disadvantaged spacthé rural areas (Goussos, Duquenne,
2006) while disadvantaged spaces are also prasenban areas.

After 1985, the concept of fragile space is mord arore bring up, especially in France
where different studies, implemented by institusi@s DATAR, SEGESA and SEDES, try to
detect the contours and the contents of this typgpace and defined it as a predominantly
agricultural area, where farms have been less mamel and diversified, and the other
sectors of activity underdeveloped (Simard, 2088).the Ceramd¢the comprehension of
fragile space requires to identify all its contotlrat overstep the agricultural components and
include demographic structure as well as tourismiustry, transports, policies. The definition
of the fragile space is nevertheless vague andr@iogpto J.P. Diry, refer to "rural areas of
developed countries, confronted to integration |@mis into a modern economy, which
results in demographic (in particular the decreafspopulation), economic and sociological
original characteristics”. These areas classifisdfragile or sensitive "often occur in the
uplands. But the rule is not absolute: some micdbpean mountains have known for decade’s
sustained development while the plains and uplandfer economic and social lethargy and
are therefore stored in fragile areas”. The compjex the phenomenon justifies precisely, as
mentioned by the researchers of Ceramac, the nigcétssdevelop appropriate methods for
an appropriate approach" of the fragile space.

3. Conceptual approaches of fragility: Towards a terrtorial approach

In the 1990s, rebelling against the overly optimisisions of rural renewal (Kayser, Chapuis,
Datar ...) F. Bret (1991) proposes to review thecept of fragility. He defined the latter as "a
complex system that cannot be summarized throughatialysis of population trend ... the
fragility is expressed through three components:hithman, the economic and the spatial one
... this leads to think about indicators to be ugathlytical approach), required information
and assessment of degrees of fragility (synthgtigraach)”. He proposes a geographical
approach, which from his point of view is the masimprehensive and facilitate the
identification of all the facets of fragility. Inrder to avoid the duplication of the various

! Ceramac = Centre d’Etudes et de Recherches Agglgjau Massif Central, & la moyenne montagne et aux
espaces fragiles



analysis of fragility phenomenon, F. Bret offeraew vision based on the three components
of fragility and takes care to eliminate false temibus indicators. He suggests new
parameters taking into account the true mechanidriragility as well as a transversal lecture
of the problems in order to eliminate partial agmin, and finally a systematic retrospective
applied for indicators. The author argues thasinécessary to take into account the basic
principles of geography to understand the fragilliyese principles are five: the notion of
limit (which geographical limits to the fragility}he concept of degree (extent of fragility),
the concept of mutation and disruption (evolutidriragility), the concept of recurrence (is it
a cyclical or long-term phenomenon) and finally dencept of relativity (the fragility is
relative). It is also necessary in the definitiointioe fragility to distinguish the difference
between the result, the process and the problenagifity (Piveteau, 1995).

It is therefore ageographical approach of fragility that is proposed by F. Bret but this
approach has its own limits due to the fact thas difficult to apply this method at a large
scale as region or province. This approach is uggresting for the study of small rural or
urban areas by attempting to identify and undedstaow society is evolving over time
toward a state of fragility. The rigor of such ampeoach makes it difficult indeed to go
beyond the municipal level, or sub-communal. Moggothis approach neglects the role of
actors and capacity of local actors to impulseoasti F Bret does not refer to the problems of
coordination and valorization of resources. Beytralobjective handicaps that may limit the
development of a territory or increase its fragjlithe failures of actors coordination, their
inability to build close relationships and lateasources or participate in the specification of
the latter, are all criteria necessary for undexttae fragility.

Despite the numerous work and publications on lieagiral areas, some difficulties still
remain in terms of theoretical but also empiricews. Theoretically, there is no specific
conceptual approach to define fragile space (RreuB®06, Couturier, 2005). That is why
Couturier proposes two approaches:

A systemic approach of fragilitywhich consider fragile areas as a systems tlmhponents
and relationships between these components areethdrk a low stability in the short or
medium term "and strongly" dependent on externatofs themselves labile and are not
likely be influenced by the local systems’. Thigegach is like the model Centre / periphery
that consider the dependency relations as fundaindot explain the phenomena of
peripherality.

A dynamic — action_approach of fragility "to which the initiatives of local actors are
deployed in an environment unfavorable to theircess and their synergy.” So it is the
environment in which the actions of local actore deploying which is in question. This
approach is considered as deterministic (Riel20@6).

Nowadays, there is a "limit" to these theoretiggpr@aches, as new dynamics in the fragile
regions are ongoing, they result in part from matet in the world context with
globalization, and in the local context with theexgence of local (Guigou, 1997, Pecqueur,
2006). Moreover, in the last two above mentionepr@gches, the very important temporal
dimension is absent. Indeed it helps to understamdthe process of fragility settled and how
it is possible to be transformed from the statefrafjile to the state of emergence or
dynamism.

Wanting to go beyond the limits of both approacheserms of peripheral, marginal and



underprivileged space on the one hand, and the tapproaches of fragility in terms of
geographical, systemic and action perspectivearother hand, we propose a territorial issue
putting in the center of this phenomenon the qaestif coordination between actors and
construction of resources. Such an approach suppsdake into account the temporal
dimension. Thus, if fragile areas exist today, thas not always been the case. The example
of the highlands is significant. While some placvervalued today were synonymous in the
past of swampy areas infected by epidemics of etirgs and mountain inhabited by high
densities of population, and a remarkable flounigheconomic activity, nowadays, the
relationship was reversed (Sivignon, 1999). Tramgformation process takes years to settle,
as the fragility or the dynamics of a space.

Thus our conception of fragile space attempts tmduce a dynamic dimension. The fragility
of a space is not conceptualized as a state, @ isase of disadvantaged areas, or as the
result of a set of relations of subordination tdaainant space. We define it as a complex
process, a movement in time that has transformadesformerly well-integrated, to space
today devitalized. This temporal dimension is intpot, because it removes all forms of
determinism to this definition. In other words,tlfere is fragility, it is due to unfavorable
conditions inside and outside the territory. Trega@eption means as well, that a fragile space
or become fragile can be transformed into a dynaspace, if the internal and/or external
conditions are transformed and become favorable.

Fragility is for us a complex process of failureinfernal and/or external coordination and
deconstruction of resources. By coordination ira#external we mean really the type of
relationship between actors within and outside tieitory. Reformulated otherwise, the
fragility is the result of a non irreversible preseof deconstruction of resources and
relationships between the different actors, dumtbations in the internal as well as external
environment. Even if objective handicaps are imgarto detect the unfavorable conditions
(state of fragility), the two dimensions of intelr@ad external coordination are determinant
for the better understanding of the process iffits®l its different degrees (Duquenne M.-N,
2009). Moreover, coordination requires proximityvaeen actors and local societies which is
not exclusively a geographic one. Consequentlig, tecessary to take into account the level
of proximity internally within the territory and é&m externally with the environment and
therefore, propose appropriate indicators to idgnthese two facets of proximity. In
definitive, to the objectives handicaps, our apphoancludes two others dimensions of
fragility: the coordination between actors andd¢bastruction of resources.

Fragile areas are not condemned because the samsesgrthat affects them can be

transformed to reconstruct both new resources andforms of coordination. In this case, we

must speak of innovation and innovative environmenhe transition from a fragile state to a

state of less fragility or dynamic is related te #ction of actors - at various spatial scales -,
especially as regards their ability to constructicgenous or exogenous resources and
promote innovation. So it is a territorial approahbht is underlying our definition based on

the resources, coordination of actors and innomaiide can represent this by two design

patterns, one reflecting the internal and extemeddtions of the fragile space, the other

circular, a loop of actions that can be positiveegative.



Figl. Territorial approach to the concept of fragile space
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The relevance of this loop (Figl.) passing theitteres from a state of fragility to a state of
emergence or at least of new dynamic is illustrétedugh numerous studies (Kayser, 1993)
and INSEE data on the new realities of fragile ar&aom the fragile mountainous areas in
the Massif Central to the small isolated rural aRgedale in North Yorkshire in the UK, new
positive trends are evident everywhere in Europeb&ization seems to challenge the
dominant development model based on intensive wagre, which is especially in
disadvantaged areas. Farming is changing, newresgants appear, and they are benefit to
fragile areas that have seized this opportunityy l&erings in terms of products of quality,
and guaranteed quality label participate in thebdhation of agriculture in fragile areas. The
global society propagates new values, new condemsronment) as well as a new positive
perception of the fragile rural areas. The low dgnsatural landscapes, rural amenities,
lifestyle and even the isolation of fragile areaspecially mountainous strengths and become
even resources that urban society wishes to conslimeeservice sector with tourism, small
industries and handicrafts offer new opportunitied adapt to globalization. The low level of
population in fragile areas seems to reverse at iéasome territories. Also, there is "new
uses of space, combined with new socio-spatial tipesc (mobility, multi-residence),
demonstrating a 'natural need' from urban popuiatigRieutort, 1997). It is clear that, those
mutations transform certain fragile areas in enmgrderritories. These changes confirm our
approach of fragility as a process not irreversiblg in constant mutation and the importance
of both resources and coordination of actors timat dbpportunities into new applications and
projects.

The emerging new forms of rurality are very differécom each other. The type of resources
used and the nature of the coordination lead géydravaried models of rural societies
(Houée, 1990). The fragility of these spaces i atbanging, since according to the
development model adopted, rural societies sufferenor less the constraints inherent in
these models. Also to demonstrate the relevanddeofoop action / feedback fragile rural
areas, remember that 30-40 years old, fragile rarads have experienced major changes,
breakups, crisis and rebirth (Kayser, 1993). Thenalgaphic crisis has reduced the
population of the French countryside from 40% af thtal population in 1950 to 20% in
1994 (John, 1995). Perceived as structural (Betell®81) this demographic crisis is fading,



however, in the 1980s and 1990s and 2000s havessid a turnaround since the campaigns
are gaining new residents (Diry, 1995), includirgmpaigns fragile. The farm crisis then,
which had influence greatly farmers is considengdibrvieu (1993) as a crisis of society and
of civilization. Farm households that represent 48%otal households in 1950 are only 20%
of the total (John, 1995). This agricultural cris&t however for the development of an
industry "by specialized labor pool: the wood intygJura, Alps, Vosges), textiles and
clothing (Bas-Dauphiné, Vosges, Aube, Choletais, VendéenriepeSud Ardeche, Nimes,
Castres, Céret)furniture, mechanical, food, stationery (Charentdldy), leather, footwear
(Rochechouart Notron) etc.." (John, 1995, p. 2@Justry which in turn enters into crisis in
the 1980s. Finally, a third transformation in tleaictryside is the way to live and work. There
is a separation between place of residence and thatkgenerates part of demographic and
economic renewal of rural areas from new residdits. rural fragile areas are transformed
from territories of especially agricultural prodiect to territories based on residential
economy. The income received by the campaigns ftheirr new permanent residents
(commuters, retirees, new residents ...) and teampofTourists) dominate their new
economic structures (Davezies, 2005, Talandier7R200

An approach that is complementary to what we prepseghat of Laurent Rieutort (2006),
which depend the fragility of «representations atte other,”. This conception is joined by
B. Prost (2004) "About the territorial margins, wihiare" a transitional element in the
perception and organization attributed by men &otémritory they represent, and P. Couturier
(2005) for whom "the marginal areas are not sulifecbllective practices or representations,
that may be embedded in processes of construcfitineo identity. "Now these imaginary
are also put forward by local actors steeped inrpéye perceptions and wish to underline
the fragility of their situation, or express a fagl of abandonment.” This approach is quite
complementary to our territorial approach of thégroof fragile space that, in the process of
construction or deconstruction, the nature of thpresentations that are conveyed in the
territory are crucial. They allow the awarenesslisabilities but also the potential that may
generate a new dynamic.

4. The evaluation of fragility: methodology and tools

From the methodological point of view, it is firsecessary to highlight the lack of work
about the concept of rural fragility. When they stxithey are limited and varied. Several
authors also employ the term of fragility withouvigg a precise definition. The physicals
criteria (topography, slope ...) are often mostduseth demographics variable. Both are
supposed to have direct effects on employment acwmes of rural areas. The analysis often
focuses on the agricultural sector since it donesahe countryside until the last decade. The
proposed method aims to overcome these limitatbyrisking into account two fundamental
characteristics of fragility as defined above: tbemplexity and temporality. They are
nevertheless interesting approach to define thgilérarural by authors like Gumuchian
(1990), Bret (1991) and Simard (2003). These ambrem are all trying to construct a
summary measure of fragility.

This work is an effort in modeling and understagdihe multiple facets of fragility by
constructing a definition essentially operatioffdle method we propose is far from
canalizing all the complexity of the phenomenontloé fragility of rural areas in some
indicators. They suffer from two major constrairiesck of data on some phenomena at the
local level, and the difficulty to transcribe somealitative variables into quantitative data
(perceptions). It is useful to propose new tooldetter understanding the complexity of the



rural fragility. We use original indicators builpecifically to identify the phenomenon.

However, the proposed indicators must be regardedndirect measures of the three
dimensions of fragility taking in account in thigiele. The use of sophisticated methods of
factor analysis and k-means classification willoailus to achieve a typology that goes
beyond traditional approaches in terms of undetlpged areas, marginal or peripheral.

The approach presented below is a macroscopic agprapplied to Greece. It is therefore
based on geographical and socio-economic dataladivedy disaggregated territorial units,
namely the Greek demes. The demes are the prinoanpanents of administrative regions
(LAU1 the European classification). In fact, atstlcale can be collected in a systematic way,
many data while the analysis at the second leveladministrative units (Dimotiko
diamerisma, LAU2) reduces substantially the fielétody, because of lack of data. Most of
the data are related to the last population ceosGseece (2001). Moreover, the macroscopic
approach requires that the chosen indicators atear"c thus directly or indirectly
quantifiable, easily interpretable and allowingttanscribe the various components of the
phenomenon in space and in time.

In order to evaluate the three dimensions of reajility: objective handicaps, difficulties of
coordination and degree of diversification of reses (see fig. 2), we have selected 15
indicators that can be considered at least as =appated measures that reflect the
components of fragile areas.

Fig2. Methodological approach of fragile rural areas
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a. The objectives disability referring to the mountainous terrain and physitishbilities that
impede mobility and proximity. To evaluate thesadiaaps, we selected fout)(indicators:

o Id1l: The average height of DD forming each deme, weighiy their respective
population;

o 1d2: the average height of the same DD weighted by thepective area,

o 1d3: the part of population of deme living in a mountais DD, as defined by the
National Office of Statistics;

o 1d4: the part of the area of the deme classified asatuarea by Esey.

b. The coordination problems although difficult to assess, the weakness of dioation can
be approached by using indirect indicators. Co@ttiom is evaluated in its internal and
external dimension. Thaternal proximity or face to face, even if it is not sufficient to
encourage people to cooperate, is a permissiveitemndor Coordination (Rallet, 1995). If
the capacity of cooperation and coordination cafmeoevaluated directly, we suggest using
indirect measures reflecting the permissive cooditifwo @) indicators can reflect more or
less the internal proximity:

o 1d5: population density (inhabitants per km?2), thisicatbr is generally very used in
the analysis of the rural fragility;

o 1d6: the part of population living in DD characterizbég the National Office of
Statistics, as urban. These are districts whos@a moavn has a permanent population
of more than 2,000 inhabitants.

The External proximity captures the degree of integration or marginatmabf rural
areas. It refers to accessibility to services #at largely concentrated in the center of the
department and local employment areas. It is hgpeoached through foud) indicators are:

o Id7: the degree of contiguity of order k at the adntiaisve center of the
department. This level corresponds to the numbdyoodlers (k) to cross to go from
one deme to the main town in the department;

o 1d8: intensity of road infrastructure, measured by rlnenber of km of roads to 10
km2. This ratio refers directly to the notion otassibility;

o 1d9: the intensity of alternant migrations between hoamel work. This indicator
measures for each deme, the weight of alternateativgs compared to total assets
residing in the same deme. Although this kind ofbifity occurs mainly in and
around urban areas, it was shown that it also ptese the rural areas, a high
variability, reflecting a differential of spatial rgximity that is not negligible
(Duquenne, Kaklamanis, 2009);

o 1d10: the autonomy of the labor market measures theatyabil the deme to use its
own assets. This indicator gives us the numbeplo$ jof the deme provided by the
active non-mobile for 100 reels jobs within the @efobs covered by the non-mobile
assets and mobile assets whose place of residemtamnother deme). It is between 0
and 100. A strong autonomy tends to be a failurimtiegrating the deme in regional
economic activity, often coupled with a lack ofrattiveness.

c. The degree of diversification of economic and human resources-ive 6) indicators
have been selected to consider the capacity ofizatmn of local resources:
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o Id11: the population change, measured between the tatoplapulation censuses
(1991-2001). A net loss of population reflects thek of attractiveness of the deme
and therefore its difficulties to maintain the lbasorkforce and the economic
activities;

o 1d12: the standard index of employment concentratiotrgen). Calculated from the
distribution of employment in the branches of ecuiw activity, it evaluates the
degree of diversification of the economy. Becailms® indicator has been normalized,
it is between 0 (absolute concentration) and 1 dkedistribution of assess between
branches);

o 1d13: The indicator of aging, ratio giving the numberp#rsons aged 65 years and
over per 100 inhabitants of the deme.

o 1d14: The indicator of youth ratio giving the numberp®rsons under 15 years per
100 inhabitants of the deme. This indicator pertoitdiscuss about the issue of
keeping young families in the deme, so that coupkgtl the previous indicator, it
may reflect a permissive condition for future dymesn

o 1d15: The degree of higher education of the populatiorage of working. This
indicator gives the number of persons who have ieedjua higher education per 100
inhabitants aged 20 years and older. It can allawleast indirectly — evaluating the
ability of local population to valorizes its resoes and know-how.

From all this indicators, we propose to conductiagipal components factor analysis. This
gives us the possibility to synthesize voluminousl @omplex information by producing

composite indicators of fragility (factor axes)oRr these new composite variables, it is
possible to realize a classification of all demésdied according to their more or less
pronounced fragility.

The approach presented below is a macroscopic,iappéed to Greece. It is therefore based
on data collected at relatively disaggregated ttaral units, namely the Greek demes. The
demes are the primary components of administratagions (LAU1l in the European
classification). In fact, at this scale can beeatkd in a systematic way, many data while the
analysis at the second level of administrative sufidimotiko diamerisma, LAU2) reduces
substantially the field of study, because of latklata. Moreover, the macroscopic approach
requires that the chosen indicators are "cleads tilirectly or indirectly quantifiable, easily
interpretable and allowing to transcribe the vasicomponents of the phenomenon in space
and in time.

5. Implementation of the proposed methodology: thease of the provinces crossed by
the new highway Via Egnatia in the Northern of Greee

Factor analysis and especially Principal Comporaralysis has been implemented in order
to detect the structure in the relationships betwt® selected 15 above indexes and to
reduce the number of initial dimensions. The anslgencern the 200 local administrative

units (LAU1), located in the North of Greece arotined new Egnatia Road (see Fig. 3).

Using the Kaiser criterion (1960) which is the anest widely used, four (4) factors - with
eigenvalues greater than one - have been retalith. a percentage of total variance
accounted for by these 4 extracted components dr@6fo, the complexity of the initial
dataset has been considerably reduced. The solaliwained can be considered as a
satisfactory one: from 15 correlated dimensionsg thataset has been reduced to 4
uncorrelated dimensions. Moreover, the samplingjadey measured by the Kaiser-Meyer-
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Olkin index is verified (KMO = 0,743) while extrash communalities that estimate the
variance of each variable taking into account mfthal solution, are all pertinent (more than
60% of the variance for 13 variables while the tther are higher than 46%).

Consequently, the degree of fragility relative ke 200 examined municipalities can be
explained by the following uncorrelated components:

- The first one, which by itself explained over 43%ilee total variance in the 15 variables,
had high correlation with the 4 variables related objective handicaps and can be
interpreted has a measure of marginality due gepmorphologic disability and
mountainous character.

- The second one, corresponding to 15% of the tosaslamce, had high correlation 5
variables related with the capacity to diversifp®amic activities and valorize the local
resources and consequently to offer to local pajula perspectives of employment
(propensity for a municipality to employ its owrbta force). Considering also the high
correlation with labor mobility, this component da@ interpreted asdegree of economic
diversification and integration in the regional economy. In fact, developed hooyerdrk
commuting from and to the municipality (Out and flows) reflects the strength of
functional linkages between this municipality atedregional environment.

- The third one, which explained 10% of the totaliaace, is correlated with 3 variables
related to the demographic structure and the degiregbanization of the municipalities
and communes. There is an especially high coroglaith the ageing index and the
percent of young population less than 15 yearsTdits component can be interpreted as a
measure of human resources and demographic dynamics

- The last one, which explained around 8% of thel ted@iance, is highly correlated with
population density and density of road network smgome extent, with contiguity level of
municipalities and communes with the main urbartereof the province. This component
can be interpreted as@easure of proximity and permissive condition for oordination
between actors.

On the basis of these four new composite variables, proposed to classify the 200
municipalities and communes, using the k-meangerumnalysis method in order to detect
different groups of municipalities and communesregards their fragility’s situation. The

goal of this method is to obtain an appropriatdifian of the 200 municipalities so that the
local territorial units within a group have to hensar to one another but different from the
territorial units included in other groups.

The implementation of this method allows us to detaree meaningful groups with final
centroids clearly distinct.

- The first group incorporates 4fynamic urban or peri urban municipalities (Fig 3) with

an importantdemographic growth in between the two last censuaesind 35% on
average. The majority of them are located at prayiof Thessaloniki, the most important
urban center of Northern Greece. Moreover, allatiministrative centers of the provinces
cross by the new highway Via Egnatia are includedhis dynamic group. These urban
municipalities without objective handicaps, preskigh proximity indexes (internal and
external) with a diversify production system analdy labor force. As it was expected,
they are also characterized by intense home-to-workmuting (table 1), especially in
terms of incoming mobility, confirming their imparit attractiveness.
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- The second group of municipalities is emermediate one, presenting some aspects of
fragile areas but not necessary in a very intergg Whis group concerns nearly half of
the examined municipalities and communes (95). Witly 22% of the population living
in urban areds these municipalities are mainly rural. If theyimtain their population,
they nevertheless present a relatively high ageatio: the percentage of elderly people
stood at 22% compared with only 13% for the dynamimicipalities.

A large part of these intermediate territorial srate located in the region of Thraki, at the
borders with Bulgaria and Turkey (North-East of &&). Their relative fragility is a direct
consequence of the geographical situation and emees from decision centers. The other
municipalities included in this"2 group are located in semi-mountainous areas ofdpi
Central and Western Macedonia. If they are panlyfronted to objective handicaps, they
generally gain from relative proximity to urban t&ms (convenient accessibility) so that,
they are still at least partially integrated in thgional economy.

Finally, if the territorial units of the™ group are not in the present devitalized, they are
confronted to some unfavorable conditions that thaye to transcend, if they want to stop
the process and develop new perspectives.

Fig3. Degree of fragility of northern Greek municipalities (Afjpov)

..’. - F g B Bulgaria

3 b FYROM

S Albania

Legend
Degree of fragility
- Fragile
- Intermediate
l:l Dynamic

|:| Données non disponibles
ommmmy Highway Egnatia under construction|

m— Highway Egnatia constructed

I:I Greece

lonian sea i i 1 : Balkan countries

Q 52 000 Meters

Conception : L. HADJOU, 2010 .

- The third group is composed of 60 municipalitiesl @ommunes mainly located in the
mountain of Ipiros. With only 11% of population ilng in urban areas as previously
defined, these municipalities are mainly rural gnelsent anntense degree of fragility

2 As defined by the National Service of Statistiaslocal territorial unit (LAU2: Dimotiko Diamerismds
defined as urban if at least 2000 inhabitantsiliviés main commune.
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The population density is especially low (14 inhabis by k) and at least three time less
than the second group.

The geomorphologic and demographic handicaps avagly marked, comparatively to
the previous group of territorial units. Most ofefie municipalities have a weighted
altitude more than 700m. As we can observe, theynat anymore able to maintain their
population and are confronted to a decrease indsgtwhe last two censuses about 10% by
average. The ageing process is especially intende avpercent of ageing population
greater than 30% while in some cases, it can rd@éh. Moreover, the median age is
nearly 67 years old against 42 and 58 respectfoelthe £'and 29 groups.

Table 1: Main characteristics of the municipalitiescross by the new Via Egnatia

Groups of municipalities
Dynamic | Intermediate Fragile

Number of municipalities 45 95 60

Population variation 34,5 -4 -9,4
Average weighted altitude 220 183 777
Percent of population living in mountainous areas 3,7 7.3 91,2
Percent of mountainous surface 15,0 14,4 92,4
Population density 3339 50 14
Percent of urban population 79,5 22,5 11,1
Median age 36,3 442 50,1
Ageing ratio 13,5 22,5 30,2
Youngness ratio 17,1 13,9 11,6
See;crzser;tldof High education level in population mitran 20 159 51 4.6
Contiguity index ,66 1,76 2,38
Road network density (km for 10 Kjn 36,7 3,9 2,7
Outgoing mobility 87,2 27,4 24.8
Ingoing mobility 58,3 9,6 8,2
Index of home-to-work commuting ,68 ,25 ,18
Index of entropy ,910 , 725 ,692

It is undeniable that all these fragile municipast suffer from a lake of internal and
external proximity. It is not only a question okéaof contiguity with the provincial
administrative center (order of contiguity gredtean 2) but also a question of low density
of road network which brakes the home-to-work coringuand finally reinforces their
objective handicaps. Contrary to th& Zroup, we can admit that the third group of
municipalities is in an advanced stage of fragiktjth a deficient diversification of
economic activities and services. This situatiombimed with the distance, explains that
migration to urban centers is still continuing. Rbese municipalities, one of the new
challenges is effectively how they could benefitaoid valorize the recent highway Via
Egnatia in order to reverse the actual tendency.

5. Conclusion
The territorial approach developed in this artitlased on the three dimensions of Fragility,

specifically the lack of coordination of actorse tlow level of valorization of resource and the
objective disabilities, proves its effectivenessdiscriminating between the dynamic and
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fragile areas. This more clear approach allowsougot beyond the traditional approaches of
fragile areas, since in addition to the factorsdaftance and objective disabilities, other
indicators reflecting the organization of locakiteries are taken into account.

The implementation of this approach to the Greekinipalities crossed by théia Egnatia
highlight three groups with a degree of fragilityoma or less intense. It is important to
underline the fact that some municipalities, eviethey are characterized by high rates of
disability in terms of objective handicaps and aliste, are not classified automatically in the
most fragile group.

Urban areas having a high degree of coordinatioraaibrs, a more diversification of
resources and low disabilities are thus, classifiedhe least fragile of the region. The peri-
urban areas, municipalities suffering from low amgrof proximity to urban centers are
classified as intermediate degree of fragility. Té& group of municipalities that are heavily
concentrated in Epirus combines, at the same tobgctive disabilities, low internal and
external proximity and a low degree of diversifioat

Our methodological approach built on an original askindicators and methods of factor
analysis and classification permit to capture edgéng dimensions of fragile rural areas that
are generally neglected, specifically the permessignditions of coordination betwen actors
and the capacity to valorize local resources. Thethodology of classification of spaces
according to their more or less degree of fragilgyof course very open and could be
improved.
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