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Abstracte+

The EU has promoted initiatives to develop its rural areas. In this research, we apply the last of those initiatives
to Andalusia (southern Spain). These are the main aims pursued in this study: first, to present the methodology
selected to identify the most influential variables that act as catalysts for development in each rural county of
Andalusia; second, to identify rural county groups that show basic similarities in terms of the variables selected
and third, to contribute to the integration of development strategies. To reach those objectives, it was applied the
Prospective Structural Analysis as well as Cluster Analysis along with Discriminant Analysis to validate it. The

results show the existence of four clearly differentiated clusters in the region.
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Aplicacién de anilisis prospectivos y analisis de conglomerados
como herramientas para apoyar el disefio de politicas de desarrollo
rural: el caso de Andalucia

Resumen

La Unién Europea ha promovido diversas iniciativas de desarrollo rural en sus territorios. En este articulo
se analiza la estrategia seguida para su aplicacién en Andalucia en el periodo 2007-2013. Los objetivos
perseguidos son: en primer lugar, presentar la metodologia elegida para identificar las principales variables
de mayor influencia en el desarrollo de las comarcas rurales andaluzas; en segundo lugar, identificar
grupos de comarcas rurales que muestran similitudes en las variables seleccionadas y, tercero, contribuir a
la integracion de las estrategias de desarrollo. El logro de estos obje[ivos fue Posible mediante la aplicacién
del anilisis estructural de prospectivay andlisis claster con anilisis discriminante para su validacién. Los

resultados muestran clarameme 121 existencia dﬁ cuatro grupos de comarcas difCrCHIES en 121 regién.

Palabras clave autores:

nueva estrategia rural en Andalucia; desarrollo rural en la UE

Palabras clave descriptores:
desarrollo rural; Andalucia, desarrollo rural; Unién Europea

Application d’analyses prospectives et d’analyses typologiques
(analyse de grappes) comme des outils pour supporter la conception
de politiques de développement rural: le cas d’Andalousie

Résumé

L'Union Européenne a encouragé des différentes initiatives de développement rural dans ses territoires.
Dans cet article se fait analyse de la stratégie suivie pour sa mise en marche en Andalousie au période

de 2007-2013. Les buts a réussir sont: en premier lieu, présenter la méthodologie choisie pour identifier les
variables clés plus fortes dans le développement des régions rurales andalous; en deuxiéme lieu, identifier
les groupes de régions rurales montrant des similitudes dans les variables retenues et, en troisiéme lieu,
contribuer 2 I'intégration des stratégies de développement. La réussite de ces buts a été possible grace a
Iapplication de I'analyse structurelle de prospective et 'analyse typologique (analyse de grappes) avec une
analyse discriminante pour sa validation. Les résultats montrent clairement l'existence de quatre (4) groupes

de différentes régions en Andalousie.

Mots-clés auteurs:

nouvelle stratégie rurale en Andalousie; développement rurale 2 I'UE

Mots-clés descripteur:
développement rural; Andalousie, développment rural; Union européenne
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Introduction

The publication of the document The Future of the Rural World (European
Commission, 1988) marked a new direction in Europe for rural development in the
Member States. It was a systematic process put into action by various governments.
This fundamental change in approach in what had been the EU’s agricultural
policy up to that time went into effect in 1991 on the passing of the Leader Initiative
(European Commission, 1991) and was reaffirmed in the theoretical Cork Declaration
(European Commission, 1996). To make it work, a network of local action groups
(LAGs) was set up in each of the regions considered Objective 1 and sb of the
Member States. The aim of these groups, evident since their creation (European
Commission, 1991), has been to design and implement the planning process and
promotion of development in local areas (Gonzalez, 2006), streamlining the various
economic and social agents in these rural areas.

This work has its origin precisely in the realization of a concrete project for rural
development in the region of Andalusia, in southern Spain. Similar to other ones
developed in different European regions (Convery, Soane, Dutson & Shaw, 2010).
The project entitled New Rural Development Strategy for Andalusia (NERA) was
launched by the Rural Development Directorate General of the Junta de Andalucia
Agriculture and Fisheries Ministry for the current European funding framework
program 2007-2013.

Andalusia has a number of unique features that have made it the target of
European Community rural development policies for a long time. What makes the
Andalusian region a paradigm in the application of the rural development policies
designed from Brussels are the different climates, geography and development of its
regions, its land area (87 597 km® which represents 17.5% of Spanish territory and 2%
of that of the European Union), its agricultural tradition (its agricultural production
accounts for 7% of the GDP) and its markedly rural population (about half of those
in the region live in rural areas, 9o% of Andalusian territory being eligible for
action in rural development policies). Indeed, during the last fifteen years, under
the supervision of the Rural Development Directorate General, an intensive effort
has been made in the economic, social and environmental development of rural
territories thanks to contributions from structural European funds and co-financed
by the State and the Autonomous Region itself.

For this programme, the Rural Development Directorate General decided

to launch a process of reflection about the socio-economic development of rural
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territories in the region, about the situation of the rural world and about the

needs that this world will have in the coming years, suggesting that this process

be led by LAGs. Thus it was a question of setting up for the first time a strategic
coordinated proposal for the fifty-two local action groups that make up the rural
territory of this region. Having analyzed the situation in the region, as well as rural
development proposals elaborated for each individual region (Junta de Andalucia,
2008), the following specific objectives are proposed in this paper in order to
facilitate coordination and take advantage of synergies among counties to enhance

development:

1) The identification of the key or most influential macro-variables that are

the driving force behind the development of each region. To achieve this, the
methodology for Prospective Structural Analysis (PSA) (Godet, 1985) was applied.
2) Identification of groups in similar rural counties in terms of their key or
influential macro-variables, which heip public government to apply common
development policies, thus contributing to the integration of county strategies and
an approach to development on a global scale, as proposed in the objectives of the
NERA project. For this end Cluster Analysis was applied (Lloyd, 1982; Ward, 1963)
while Discriminant Analysis was used for the validation of the groups (Johnson &
Wichern, 2002).

3) Characterization of groups or clusters identified based on the above-mentioned
objective, identifying the common characteristics of the counties included in each

cluster as well as characteristics distinguishing different groups.

So the structure of the paper is as follows: the second section describes the data
used in Andalusia; the third section presents the methodology used in the various
phases of this research; the fourth paragraphs show and discuss the results achieved
according to the groups formed, as well as their suitability for achieving the objectives

proposed and, finally, the fifth section presents the conclusions drawn by the authors.

1. Theoretical framework
The rural development model implemented in Europe during the last decades
belongs to endogenous development model in which the main features are the

following factors (Ward, Atterton, Tae-Yeon, Lowe, et dl., 2005; Buchenrieder,
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Mollers, Happe, Davidova, et 4l., 2007); harnessing local (natural, human and
cultural) resources for sustainable development; local initiative and enterprise, diverse
service economies, limited capacity of areas and groups to participate 1n economic
activity, capacity-building (skills, institutions, infrastructure): overcoming exclusion.

A very complete synthesis of the endogenous development theories in Europe is
made by Vizquez-Barquero (2002). Those theories support different rural development
iniciatives apply in the region: high development theory, dualistic growth theory,
dependence theory and territorial development theory. However, they are not able
to explain the mechanism of the economical development in each European region
(Terluin & Post, 2000; Bryden & Hart, 2004). Nevertheless, in rural development,
it has been stressed territorial development theory for its special relevance on the
implementation of the European rural development initiatives (Leader initiatives).
Thus, territorial development theory has been widely considered in Lationamerica
from the point of view of fundamental analysis (Pérez, 2002; Llambi, 2004) as the
implementation of specific initiatives (i.e. Interamerican Development Bank, World
Bank). Main features of this theory are that development is based on local resources; it
is made by local initiatives and that there is a local control on development.

On the other hand, other authors point out how development should contain
endogenous and exogenous factors in a globalized economy (High & Nemes, 2007).
The challenge is to find the equilibrium between those factors, having in mind the
best benefits for rural areas.

In that sense, the main objective of the European initiatives was the promotion
and economic development of the most disadvantaged rural areas of the European
Union member states at that time, thus implementing a territorial and participatory
approach (Ray, 1998; Schejtman & Berdegué, 2003; Sumpsi, 2006) and demonstrating
regional differentiation in rural development strategies along with the need for non-
agricultural development in rural areas. The development strategy implemented in
the Andalusian region has been based on the territorial rural development theory

which is the fundamental for Leader initiatives.

2. Description of the field data used
The first thing that had to be done was to obtain descriptive information about the
situation in the region being analysed. Participating as methodology consultants in

the NERA Project allowed us access to all field information for subsequent phases.
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Figure 1 reflects the planning methodology of that project. First of all, there are
three territorial levels of planning: the local or county (52 counties), provincial
(8 provinces) and regional (only one, Andalusia) level. From a conceptual point of
view, planning is structured in the following phases: presentation and organization
of the process, diagnosis, formulation of strategic objectives and strategies, and the
reports on performance. Clearly, after the project was ready, the phases of putting
them into practice began, along with the control of the respective plans.

In order to respond to these conditioning factors, it was considered appropriate
for all local action groups to work within a common thematic framework, namely,
that their approximations to the reality of the territory (both in their diagnosis
and to set goals and develop strategies) was carried out by classifying this reality
into the six following subject areas: Territory and Environment; Population and
Society; Infrastructure and Transport; Economy; Administrative Organisation

and, finally, their surroundings in general.

Provincial NERA Presentation
Forum Introduction NERA Forum

Country Forum
Start NERA

Personnel
Interview

Thematics Counties Town
Area Board Board Forum

Indicators
Analysis

Provincial
Board

COUNTY LEVEL
PROVINCIAL LEVEL

Andalucia
Board

REGIONAL LEVEL

Ficure 1. Planning Methodo]ogy in NERA Project

Source: Authors
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These areas are based on the subject classification set up by the Multiterritorial
Information System of Andalusia, whose database was used for part of the
diagnosis. But to further refine the research, subject areas were classified as
macro-variables, which were then broken down into variables, which were the
basic conceptual unit for the work carried out in different phases of the project.
Each topic area contained a series of macro-variables (reproduced in Table 1),
comprising the unit under analysis. Each macro-variable clearly defined the part
of the area under consideration and added a very large number of variables but of
a smaller size than the previous one. Without taking these smaller variables into
consideration, it would have been impossible to apply the methodology selected,
or to interpret the results or their usefulness in the formulation. A total of 53
macro-variables were considered. In turn, each macro-variable contained a group
of variables, and the resulting set of variables was 177.

Next, the diagnostic phase aimed to avail itself of a participatory assessment of
the reality of the territory, both at the present time and especially with respect to
future trends. In turn, this diagnosis was composed of two sub-phases. The first was
a basic description of the area (considering the different thematic areas mentioned
above) to identify the main agents and variables present therein. This information
would serve as input for the following phases of the process. The second sub-phase
involved the development of matrices for Strengths, Weaknesses, Opportunities and
Threats (SWOT analysis), both at the level of each subject area as well as at the level
of each region. In the third phase, provincial SWOTs were generated, and finally
came the elaboration of the corresponding diagnoses and the generation of strategic
options at local, provincial and regional levels.

The structure of the development of strategies was hierarchical: from each
target came a set of strategic guidelines and from each of these, a series of
performances. The determination of the lines of action was carried out through
thematic SWOT matrices (that included problems and solutions, measures to
enhance strengths, etc.) and structural-analysis information about the prospective
appiied to macro-variables; all of this detected not only possible courses of action,
but also the factors of territory intervention that would be most appropriate or
have the highest priority, for their potential to multiply rippling effects on other
elements. Next we will describe the work methodology followed to arrive at the

final results of this research.
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TasLE 1. Description and Identification of the Areas and Macro-Variables Analysed

SuBsecT AREA 1: PHysicaL. MEpia AND ENVIRONMENT IDENTIFICATION
r.1. Resource Provision. Water, forest, environmental, mineral and fishing resources. RESDOT
1.2. Resource Situation. %a]ity of the water, air, earth, fauna and flora. RESSIT
L3. Ma'nugement and utz:li.vation of re.rourm: Use of the resotfrces RESMANAG
according to good agricultural and environmental practices.
v.4. Territorial organisation. Distribution of the territory according to the General Plan
S L . . . . . TERDIST

for Urban Zoning differentiating industrial, residential, leisure and commercial uses.
SussecT AREA 2: PopuLaTiON AND SocIETY
2.1. Regional Identity. Implication of the population in the region. IDENTITY
2.2. Social Ca})iml. Level ofparticipation of civil society in decisions. SOCCAPITAL
2.3. Hufmm Capital. Level of formanon,‘ presence of HUMCAPITAL
professionals, and presence of leadership.
2.4. Social Conciliation. Immigration, dependence y existence de social exclusion. SOCCONCILIA
2.5. Culture y Patrimony. Provision of infrastructures and cultural patrimony. CULTHERIT
2.6. Leisure and sport. Provision of infrastructures of leisure and sports. LEISPORTS
2.7. Forms of population settlements. Resident and temporary population. POPSETTLE
SuBJECT AREA 3: INFRASTRUCTURES AND TRANSPORT
3.1 Accesibility, maintenance and mobility. Infrastructures and public transport services. ACCESSMOB
3.2. Basic services for tbelbopulation. Schooling capacity, health centres, township services POPBASICSERV
3.3. TIC. Access to public and private internet; computers; cellular

. TIC
and land line telephone.
3.4. Networks of basic supply. Of different types of energy, including renewable. NETSUPPLY

Subsect ArREa 4: Economy

68
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4.1. Agriculture AGRI

4.2. Fishing FISH

4.3. Livestock LIVEST
4.4. Food Industry. Presence, degree of innovation and competitivity. AGRINDUST
4.5. Other Industries. Degree of industrialization, innovation and investments. OTHERIND
4.6. Construction BUILDING
4.7. Services and commerce. Provisioning of companies and innovation. SERVTRADE
4.8. Touristic Activity. TOURACTIV
4.9. Income and its distribution. Including the degree of diversity in income sources. INCOMDIST
4.10. Networks and business cooperation. Interdependence, associations. BUSINET
4.11. Job market. Offer, demand, geographic and temporal mobility. JOBMARK
4.12. Sources :fFinaming. .Financial Entities, their implication FUNDRES
and level of the population’s use of credits.

SusJEcT AREA 5: ADMINISTRATIVE ORGANISATION

5.1. Competencies. About public institutions and their impact on the territory. PUBCOMPET
‘5.2. ‘Pres-eme and Resources. Availability, access and provision of resources in public PUBRESOUR
institutions.

SusjecT AREA 6: ENVIRONMENT

6.1. Legal Framework. Impact of the different regulations (agrarian, economic, social,

and environmental policies, and those of land organisation) and incentives and LEGALPROC
grants for the land.

6.2. Macreemnomzr Situation. Rates, inflation and economic growth with respect MACROSIT
to the region.

6.3. Sa-aocultuml y demogmpbzc ﬁumewor/{i Evolution of the population, SOCULTDEM
of social and cultural tendencies at regional and national levels.

6.4. Technological Framework. Influence of the evolution in technologies TECNO

and of the innovation in the counties of the region.

Source: Authors
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3. Methodology

Several methodologies have been applied to prepare this study: Prospective
Structural Analysis (PSA) to obtain scores for the influence of the macro-variables
analysed in each region, and Cluster Analysis together with Discriminant Analysis,

to create and validate clusters.

3.1 Prospective Structural Analysis

The study of rural areas as complex, systemic and evolutionary realities

requires certain tools to consider, holistically, their constituent elements, their
interrelationships, their dynamic nature and the impacts any change in them cause
on the system as a whole (Habegger, 2010). When following a systemic approach, it
1S common to develop formal models in line with system dynamics and the 1ogic
of networks; along with the difficulty in obtaining county-level data, these methods
often have limitations when applied to social systems (Rosenhead, 1996).

In recent decades, the field of systemic thought has been incorporating new
areas of interest related to dialogue and interactive learning (Schlange & Jiitmer,
1997). From this cognitive perspective, the social construction of a rural area
can be considered an “unstructured problem” because multiple stakeholders
and perspectives interact, and conflicts of interest and interpretation arise that
hinder developing an encompassing and unique object of analysis. To resolve this
problem of constructing the object of study, tools are needed to organize thought
and collective deliberations, and at the same time help to generate a shared
perspective on the same problem (Bolanos, Fontela, Nenclares & Pastor, 2005).
For practical purposes, this type of tools must be accessible to agents with different
skills and perspectives, to facilitate the exchange of views between them and work
iteratively while decisions are being deliberated (Mingers & Rosenhead, 2004).

By considering rural territory as a social construction, the interpretation made
by local agents concerning restrictions, potential and incentives for change within
their communities should be fundamental input 10 use rural territory as an “object of
study”. To this end, we propose the application of Prospective Structural Analysis
(PSA) (Pérez, Martin & Ambrosio, 2009). With PSA you can describe existing
dependence or influences on situations in the territory, but it also works to design
strategies, encouraging and structuring collective thought processes that generate a
future vision of rural areas and highlight the actions necessary for success (Godet,

2001; Gavigan & Scapolo, 2001).
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With respect to agriculture, an application of the PSA has proved to be a
systematic method to unravel the complex relationships among the variables that
characterise this system, identifying the most important ones (Gémez-Limén,
Goémez-Ramos & Sanchez, 2008; Gémez-Limén & Gémez, 2008).

With respect to rural development and PSA, we found a first study in Ambrosio
& Delgado (2008). in which Its authors point out that this methodoiogy is crucial
for building rural territory through a process of reflection on the part of all those
involved while enabling the detection of patterns still in development where similar
Policies can be applied.

The PSA technique helps to describe a system by identifying the relationships
of influence (rather than cause-effect relationships) among the components of the
system through a process of collective reflection reflected in a doubie-entry martrix.
Applying the properties of Markov chains (Markov, 1971), this tool can generate
hierarchies and classifications of elements according to their motor properties and
dependence. As a result of these hierarchies, the method emphasizes the structure
of relationships among system variables and identifies the key variables essential
for their evolution. Because feedback exists in any system, this method makes a
further distinction between direct and indirect influences. These are the result of
adding feedback effects and influences of an order superior to 1. The importance of a
variable should be measured not only by its direct relation with other variables, but
also by millions of indirect influences (Godet, 1994).

The research presents the PSA technique adapted to the reality of the rural areas
under study and is structured in three phases:

*  Phase 1: List of macro-variables. The first step was to develop a list of the internal
and external macro-variables that make up the system. Our study had a total of
thirty three.

*  Phase 2: Description of the relationships among macro-variables. The main purpose
of this phase was to fill out a double-entry matrix, involving prospective
workshops that were organised with local stakeholders, representing the value
of the influences of some macro-variables over others. After several working
sessions in the prospective county tables matrixes elaboration were made by
local experts in each area. On those sessions, experts and GAL technicians
filled in matrixes scoring (o to 3) influence-dependence level among macro-

variables (Junta de Andalucia, 2008).
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TaBLE 2. Descriptive Statistics about Macro-Variable Influence Scores

STANDARD VARIATION
VARIABLE MiniMum Maximum MEean COEFFICIENT

DEVIATION (%)
ACCESSMOB 206.31 628.13 372.18 99.01 26.60
AGRI 224.00 736.33 390.42 123.58 31.65
AGRINDUST 84.15 557.63 287.42 108.16 37.63
BUILDING 52.09 586.00 308.33 106.51 34.55
BUSINET 61.08 730.17 299.81 129.08 43.05
CULTHERIT 52.08 428.07 229.99 87.02 37.84
FUNDRES 40.06 663.06 265.63 114.38 43.06
HUMCAPITAL 146.23 664.20 380.86 11L.53 29.28
IDENTITY 28.04 570.27 297.14 116.49 39.20
INCOMDIST 0.00 509.66 271.28 115.20 42.46
JOBMARK 77.14 550,88 315,70 111,52 35.32
LEGALPROC 0.00 752.13 414.24 202.66 48.92
LEISPORTS 0.00 488.78 151.69 103.46 68.21
LIVEST 0.00 575.81 238.56 145,62 61.04
MACROSIT 0.00 569.91 317.03 147.46 46.51
NETSUPPLY 129.56 712.28 34114 128.79 37.75
OTHERIND 0.00 609.04 283.15 139.15 49.14
POPBASICSERV 93.16 654.05 321.78 109.78 34.12
POPSETTLE 7111 605.91 314.43 112.61 35.81
PUBCOMPET 90.17 685.10 441.41 160.82 36.43
RESDOT 0.00 562.79 309.74 117.58 37.96
RESDOT 79.12 712.14 349.76 149.99 42.88
RESMANAG 124.20 636.40 356.43 112.81 31.65
RESSIT 11117 518.93 294.28 101.48 34.48
SERVTRADE 96.17 570.27 284.96 111.05 38.97
SOCCAPITAL 63.09 582.05 293.62 108.55 36.97
SOCCONCILIA 18.03 351.60 201.64 82.00 40.67
SOCULTDEM 0.00 663.06 331.96 157.33 47.39
TECNO 0.00 836.34 275.29 157.77 57.31
TERDIST 210.36 1008.82 423.75 139.87 33.01
TIC 87.27 474.85 300.01 89.84 29.95
TOURACTIV 7111 714.14 336.40 148.38 44.11

Source: Authors
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»  Phase 3: Identification of the key macro-variables. For the classification of the macro-
variables in the system, the computer programme applied was the Matrix of Cross-
Impact Multiplication Applied to a Classification (MIC MAC), which apples the
properties of Boolean matrices to sort macro-variables according to the number and
intensity of the paths and feedbacks that each variable initiates (driving influence) or

receives (dependency influence) (Godet & Bourse, 1989; Godet, 1994).

The implementation of PSA in the NERA project gave rise to as many Directly
Influencing matrices (DIM) as counties analysed, through which and by applying
the MIC-MAC software, corresponding levels for driving/dependency influence were
obtained, the step previous to the grouping of each macro-variable according to
the 1ogics outlined above. This analysis was fundamental for establishing different
strategies for each group (Junta de Andalucia, 2008).

The DIM matrix provided each county with the total scores of influence
exercised by each macro-variable on the rest of them, adding up in rows the scores
obtained for each macro-variable represented by a{/elements as described above in
Phase 2. This information was included in a 42x33 order of matrix (42 is the number
of counties; 33 represents the number of macro-variables analysed). The descriptive
analysis of these scores (Table 2) shows significant inter-county variability in the
scores of influence of the macro-variables analysed, especially in some macro-
variables such as Leisure and sports (LEISPORTS), Livestock (LIVEST) and
Technology (TECNO) whose Variation Coefficients exceeded 50%.

This variability highlights the significant differences in key or influential
variables affecting development in the counties studied, further justifying the later

analysis of cluster searches in counties that share the with respect to development.

3.2 Cluster Analysis

Cluster analysis is a multivariate statistical method of interdependence which is
useful for classifying individuals into categories and can also be used to classify
macro-variables. It has frequently been used in many different areas of the business
world and it has also been applied to Agricultural research, especially in developing
farm typologies (Pardos, Maza, Fantova & Sepiilveda, 2008; same key variable
profiles, Garcia-Martinez Balasch, Alcon & Fernandez-Zamudio, 20105 Torres,
Hervis & Garcia, 2009) and, even in rural development (Cecatto & Persson, 2002;

Frochot, 2005).
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In this work, cluster analysis has been applied to identify and differentiate groups
of counties sharing common macro-variables and who mutually influence one
another while remaining heterogeneous with the rest of the groups. Cluster analysis
was performed with the scores on these influences obtained in the previous phase for
each macro-variable in each region. The SPSS Statistic 17.0. programme was used.

Previously, compliance had been confirmed with the necessary conditions for
the application of cluster analysis (the representativeness of the sample and the
absence of multicollinearity among the macro-variables). The representativeness
of the sample is ensured because the analysis was performed on all the counties in
Andalusia (52) (although 10 did not provide the requested information for the study).
In case of the possible existence of multicollinearity, the matrix of Pearson Bivariate
Correlations was determined. The higher value of this coefficient was obtained
between the macro-variable of human capital and accessibility, maintenance and
mobility (0.638); leisure and sport, culture and heritage (o.760); local identity and
macroeconomic status (0.703); legal framework and macroeconomic status (0.673). In
all other cases the correlation coefficient ranged between o.2 and 0.4. It was decided
not to eliminate, a priori, any of the macro-variables of influence in the cluster
analysis, although there would be a later selection process.

In a first phase, the scores of influence of the 33 macro-variables are used as the
initial information for doing the cluster analysis. The two existing methods, the
hierarchical and the non-hierarchical, were combined to form the clusters, thus
trying to exploit the advantages of each and simultaneously avoid their drawbacks
(Hair William, Barry & Anderson, 2009). Therefore, to start out with, a hierarchical
cluster was made with Ward’s method as the stopping criterion (Ward, 1963) to
establish the appropriate number of clusters (groups of counties) and the profiles
of their centres; in a second stage, the non hierarchical k-means method was used
(proposed by Stuart and used later by James MacQueen in 1967) taking as initial seed
points the centres of the clusters previously obtained with the hierarchy, to “fine-
tune” the formation of clusters obtained through the hierarchical procedure.

As there is no guarantee that the K-means algorithm will converge to the
global optimum, and the result may depend on the initial clusters, the third stage
proceeded to the validation of the groups formed. Linear Discriminant Analysis
(LDA) (Johnson & Wichern, 2002) was used to evaluate the adequacy of the
classification result obtained with Cluster Analysis, given the group memberships
of the rural areas under study. Specifically, LDA was used to evaluate the

generalization capacity of the Cluster Analysis as well as the sensitivity of its results
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with respect to the composition of the sample used (given its small size). LDA was
applied on 10 different partitions of the total group of counties analysed (from which
70%, was selected for training and 30% for generalization) using macro-variables

as inputs and the cluster membership of each region as the output. To measure the
results, the Correct Classification Rate (CCR) was used, representing the percentage
of correctly classified rural areas in training and generalisation sets, respectively. For
a perfect classifier, CCR will be equal to 1.

Later a selection was made of the macro-variables that had influenced the
formation of the clusters. The Weka programme (Witten & Frank, 2000) release
3.4.0.was used, through the method called “Correlation-based Feature Subset
Selection Algorithm”. This method evaluates the worth of a subset of attributes by
considering the individual predictive abiiity of each feature aiong with the degree
of redundancy between them. Subsets of features that are highly correlated with the
class but with low inter-correlation are those preferred (more information can be
seen in Hall & Smith, 1998). Finally, the validation of the clusters was repeated using

only the macro-variables selected by the above method for the application of LDA.

4. Results and Discussion

The hierarchical anaiysis identified 4 clusters (the change in the agglomeration
coefficient was too high, 16%, to pass from 4 to 5 groups) which included 3, 9, 22
and 8 rural counties respectively. LDA was applied to evaluate the reliability of the
clusters formed and after, we sought to determine the profiles of the rural counties

included in each of them.

TasLe 3. CCR Obtained in Training and Generalisation sets with all the Variables
and with only the 15 Selected

WITH ALL THE MACRO-VARIABLES WiITH SELECTED MACRO-VARIABLES
SET
GENERALIZATION GENERALIZATION
TRAINING SET TRAINING SET

SET SET
Best result 100 77.8 100 90.0
Mean 100 38.2 97.5 59.7
Std. Deviation 0.0 17.3 2.8 22.5
Var. Coeft. (%) 0.0 45.2 2.9 37.6

Sourck: Authors
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With respect to the validation of the clusters, we can report that Table 3 shows the
CCR obtained in the 10 partitions carried out, in both training and generalization
groups. In the first stage, which included all the macro-variables as input (33), 100%
of the regions of the training groups were correctly classified in all partitions. In
generalization, however, the results were very different depending on the partition
selected, the best score being 78% correct recognition of clusters, but on average only
38%. The coefficient of variation was 45%.

Subsequently, there was a selection of variables with the Correlation-based
Feature Subset Selection Algorithm. This algorithm identified 15 of the previous
variables: agriculture, competencies, resource allocation, livestock, management
and use of resources, local identity, food industry, macroeconomic situation, legal
framework, socio-cultural and demographic context, technological framework,
leisure and sport, and resource situation. The LDA was then repeated with these 13
independent macro-variables on the 10 partitions. In the training group results were
slightly worse than the previous case where all the macro-variables were considered
inputs (average of CCR 97.54%), however, the generalisation ability improved
significantly (9o% of CCR in the best results and an average CCR of 60%).

Therefore the results improved considerably in the generalisation group when
only the selected macro-variables were included, and also improved somewhat in
stability in the results obtained in different partitions. It seems that including all of
the macro-variables resulted in overfitting because, although the results in training
were optimal in this case, they were not good in generalization. It was therefore
decided to consider that the 13 macro-variables selected were the really influential

ones in the formation of groups.

4.1 Determination of the group profiles

By analysing the mean values of the macro-variables selected for the formation of

the 4 groups (see Figures 2a and 2b), we can describe the profile of each local group to

facilitate the adaptation of the Public Administration Development Policy design for

the territory, once the strengths and weaknesses of each group have been identified.
Table 4 shows the counties included in each cluster. The counties included in

the first cluster are characteristically highly influenced by agriculture, the macro-

economic situation, social-cultural and demographic context (macro-variables whose

values are the highest in this group) and the food industry. However, it has lower

average values with regard to the influence of macro-variables like the management

and utilization of resources, the provision and situation of resources, local identity
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and sport and leisure. In addition, other macro-variables also showed reduced mean
values that are not part of those selected, like social capital, culture and heritage,
presence and resources.

Among the macro-variables that most influence the regions included in cluster
2 are found the strength, status and management of resources, which reach their
maximum average value in this group. Macro-variables with lower average values
of influence include livestock and the food industry (that obtain the lowest average
values in this group). However, agriculture maintains a high average value. The

technological framework also Sl’lOWS a 1OW average in tl’liS ClllStCI'.

600
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FicuRE 2a. Influence Mean Values in Selected Macro-variables in 4 Clusters (from Agriculture: AGRI
to Agriculture Industry: AGRINDUST)

Sourck: authors
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Ficure 2b. (from Macroeconomic Situation: MACROSIT to Resource Situation: RESSIT)

Sourck: Authors
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TasrLe 4. Identification of the Counties Included in each Cluster

Group

NumBeRr AND NaME oF CoUNTIES

One

3 Antequera, Gran Vega de Sevilla y Corredor de la Plata

Two

Valle del Alto Guadiato, Sierra Morena Cordobesa, Estepa-Sierra Sur, Los

9 Alcornocales, Campifia Sur Cordobesa, Sierra Elvira, Alpujarra—Sierra Nevada

de Granada, Alpujarra—Sierra Nevada Almeriense, Filabres-Alhamilla

Three

Sierra de Aracena y Picos de Aroche, Bajo Guadalquivir, Serrania Suroeste

Sevillana, Sierra de Cadiz, La Campifia y Los Alcores de Sevilla, Serrania
de Ronda, Guadalteba, Guadajoz y Campida Este de Cordoba, Subbética

22 Cordobesa, Territorio Nororiental de Milaga, Poniente Granadino, Los
Montes de Granada, Arco Noreste de La Vega de Granada, Valle de Lecrin-
Temple, Guadix, Altiplano de Granada, Los Vélez, Levante Almeriense, Sierra

de Cazorla, Campina Norte de Jaén, Sierra de Segura, Sierra Sur de Jaén

Four

Aljarafe-Doﬁana, Campifla de Jerez, Sierra de las Nieves, Valle de

Guadalhorce, Axarquia, Los Pedroches, El Condado, Sierra Migina.

Sourck: Authors

TasLe 5. Macro-variables According to the Influence Level of each Cluster

VARIABLES

Hicn INFLUENCE

AVERAGE INFLUENCE

Low INFLUENCIA

1) Agriculture

1)Management and

Ad Tak
2) Macroeconomic vantage taken 1) Social Capital
o of Resources
Situation 2)Culture
Cluster 1 . 2)Resource Use
3) Sociocultural and o 3)Assets
) and Situation
Demographic Framework ) . 4)Presence and Resources
) Food Indust 3)Regional Identity
4) tooc Industry 4)Leisure and Sports
1)Livestock
) Supply, Situation and . 2)Food Industry
cl ' Agricul
usterz Management of Resources 1) Agriculture 3) Technological
Framework
1) Competencies
2) Legal Framework 1)Agriculture
Cl
uster 3 3) Technological 2)Tourism
Framework
1)Competencies
2) Macroeconomic
1) Livestock Situation
) . 3) Legal Framework
2) Regional Identlty
Cluster 4 4)Resource Supply
3) Food Industry .
. 5) Technological
4) Leisure and Sports
Framework

6) Sociocultural and

Demographic Framework

Source: Authors
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We can draw the conclusion that in cluster 2 regions, the most important and
influential activities are those that refer to the subject area of physical environs
and the environment, that is, cluster 2 includes regions with a goocl provision
and management of resources. They are also characterized by the low weight of
livestock.

On analyzing cluster 3, the most influential macro-variables are in the area of
administrative organization and the environment; in particular, they reach their
maximum average competencies (in public institutions with a great impact on the
territory), legal framework (influence in regulations and incentives, and aid to the
region) and technological framework. Those with lower values include agriculture
(lowest weight), and that with the least influence which is tourism (although this
variable does not form part of the selected group). In this group, the average macro-
variable values are low in general.

Finally, in cluster 4, the macro-variables that have medium-high average values
and therefore are the most influential are livestock, local identity, the food industry,
recreation and sport. Other macro-variables that reach their maximum average value
in this group, although not part of those selected for the formation of groups, are:
tourism, construction, trade and services and other industries.

In terms of macro-variables that have lower values, there are: the authorities
in public institutions, the macroeconomic situation, the legal framework, the
allocation of resources, the technological framework as well as the socio-cultural
and demographic ones. There are also minimum average values of other macro-
variables like basic supply networks and basic services to the population.

Table 5 summarizes the relationships among macro-variables according to how
much they influence one another. As Andalusia is the country’s largest region,
and has such varied geographical circumstances in the fifty—two rural counties that
comprise it, the grouping of these counties was considered according to the influence
of the macro-variables that define them. This would contribute to the integration
of counties development strategies, enabling development policy measures to be
applied to a larger territory than what corresponds to each individual county. In this
sense, the results show that four clusters or groups of clearly different regions can be
identified in terms of the variables motivating their development.

According to our theoretical framework, results highlights that county groups
in each cluster show a clear participation of endogenous and exogenous factors

although with differences among them. In this sense, we can appreciate that in
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cluster 1 exogenous factors are the macrovariables with the highest influential level
while the less influential level corresponds to endogenous factors. Something similar
occurs in the third place. But in the second cluster and, especially in the fourth one
macrovariables with the highest influential level are the endogenous factors and the
less influential ones are exogenous. This fact highlights that although methodology
applied in the rural strategy is the same in each county, the perceptions made by
each one has not followed the same behaviour according to the territorial rural
development theory.

Observing counties composition in cluster 4 (9 in total), seven belong to
mountainous area, 1 hilly area and the other one has agrarian production with a
strong county identity. It is, in our opinion, the most homogeneous cluster besides
cluster 1 with only three counties and a strong agrarian vocation. Cluster number
3 is the biggest one (21 counties), with a great geographical diversity (mixing 13
mountainous counties with 8 inland counties) and with a clear perceptions of
influence of institutional and technological factors probably due to the lack
of identity of some cases and to the remoteness from the highest developmental
area in Andalusia.

Most of the counties included in the same cluster tend to have geographical
proximity although there are exceptions (see Figure 3). Thus, for example, a first
group with a strong economic bent was identified as being greatly influenced
by the first sector and its derivative, the food industry. The second cluster is
characterized by a greater influence of variables related to endogenous resources
such as the amount, situation and management of resources. In this sense we
can say that the counties included in this group are committed to the use of
endogenous resources as their main driving force of development. The variables
that primarily influence the development of the regions that make up the third
group are rnainly environmental ones. Therefore, Public administration action,
the legal norms related to the granting of incentives and assistance and the
level of development of the technological framework all play a fundamental
role. Finally, the counties included in the fourth group have a definite vocation
for livestock together with its derivative industry, and another outstanding
sector is tourism. Both macro-variables are therefore most influential in their

development.
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Fiurk 3. Geographic Distribution of Clusters Constituted by Local Action Groups in Andalusia

Source: Authors

Conclusions

There is not a unique theory to explain European region development asitis
explained by a mixture of theories which consider all endogenous and exogenous
factors aftecting the region development. Initiatives taken in EU rural development
are mainly based on the endogenous development. Due to the complexity shown

by EU regions and their counties, it is necessary to consider not only endogenous
factors but also exogenous ones to build a suitable rural development strategy for
each territory (Galdeano-Gémez, Aznar-Sanchez & Pérez-Mesa, 2o11).

[t is what we can appreciate in the new rural development strategy proposed by
the regional government. Data analysis and their appropriate treatment has allowed
to group 42 Andalusian counties into four different types according to the analysis
made with the combination of the two methodologies (PSA and Cluster).

Although the applied methodology has made possible to group more than 80%
of the counties in the four groups mentioned above, it has not been possible to group

the 52 groups that composed the Andalusian rural territory.
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Everyone knows about the scantiness and sometimes non-existence of
statistical data for the variables that define rural areas. This is why decisions on
development policies lack complete enough information and thus these decisions
can be unreliable. With the application of the PSA, the absence of these statistics
may be compensated for with guaranteed success, because decision making
demands that the agents involved themselves must inform about the dependence
and/or influence that variables defining a territory exercise on each other.
Knowledge about the whole set of dependency and influence relationships among
the variables that make up the territory will allow the government to take the
decisions that will best affect the development of the territory.

However, we thinking that both methodologies can be very useful and a valid
tool to aid in decision-mal(ing with respect to rural development policy. PSA
provides information about the relationships of influence among the variables that
define each of the counties analyzed, information that later will be used in cluster
analysis to identify and characterize homogeneous regions. And these variables let to
represent to endogenous and exogenous factors.

On the other side, the resulting information can be of great help to policy makers
who are designing made-to-order development policy, namely, directed mainly
toward the variables that the participants from the territory themselves considered
as driving influences of development, and that are common to the county groups
identified in each cluster. This will contribute to the integration of county strategies,
building on synergies identified between regions and gaining a perspective for an
overall development approach, as proposed in the NERA project objectives.

Finally, we believe that the research conducted in this article should go on to be
completed once the current European framework programme has reached an end.
Then we can make the necessary comparisons between what is designed in strategic
planning, and the decisions taken by the regional government and local stakeholders

themselves in each Of tl’lC regions.
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