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Abtract

The study of economic convergence among nations aadions is, fromthe initial work
of Barro and Sala-i-Martin (1991), a topic of sphEconomic  analysis. Recently, research
on economic convergence has been aimed at smpdlBalsfields: a) regions within a country and, b)
urban regions, micro-regions and urban areas wihiegion. This topic has been analyzed from difier
theoretical approaches and, as economic convergerestructural economic process, which occurs in
the long run, it study requires long time serietadaThis paper argues that the processes of ecanomi
convergence, regional and sub-regional, occur samebusly following different models or patterns
within the same country. Thus, a sub-area whosg lk@nm population declines, keep its GDP, shows
a convergence process or model different from cdbbrarea whose population and GDP grow
simultaneously. This paper attempts to identigsthdifferent patterns of economic convergenceinvith
nation or a region. We present a model aimed antifyeng the various typologies that can occur
simultaneously in the process of economic convergesf regions within a country or sub-areas of a
region. We study the dynamics of population and @DRach sub-area members of the nation or the
region and shows how this process occurs accordimifferent patterns. The model presented in this
paper is tested by applying the process of longrtezconomic convergence in Spain, on the study
period 1955 - 2010 and as spatial units, the pamsn Have been selected for this work two main
variables: Population and provincial GDP for tleanrs studied. For the period 1955 to 1985 we used t
publications of the Research Departmentof Banco Bilt®o on Spain's national income and
its distribution by province and for the period 598010, the statistical series of the Nationalitat of
Statistics. The  results showthat economic convergdas occurredin  Spain following
several qualitatively different and changing patseover time.
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1.- Introduction

Economic convergence topic has received attentiché economic literature over the past 30 yedss. |
interest exceeds the strictly economic sphere tanbelement of national economic policies: govenmse
consider an objective of his economic policies thiatspatial growth is produced by reducing differs

or disparities between "poor" and "rich" subard@dss coincidence has produced an interaction betwee

the two fields - political and scientific-about ecanic convergence.

In the scientific field, many authors from diffetegountries have focused their research on the
processes of economic convergence in national ahehational scales, USA, Rey Sergio J., Montouri
Brett D. (1999), FinlandKangasharju A. (1999), Canadagulombe S. (2000) , Austritlofer, H. and
Wogoter A. (1997), Spain, Goerlich, F., Mas M. yé2F.(2002), Villaverde J. (2004), Cuadrado-Roura
J.R. (Ed.) (2009), Greece, Siriopoulos C. and AateD. (1998), ColombiaCardenas M. and Ponton A.
(1995), Brazil, Magalhaes, A. Hewings G. y Azzoni(2005) and other countries have been investigated

From the standpoint of economic policies actions, hictv  objectives were the reduction
of regional disparities, have been designed. Thegafization for Economic Cooperation and
Development -OECD-has suggested to its members tbesirability of implementing
policies conducive to reducing regional economapdrities space. The European Union implements and
develops specific economic policies aimed at reuu¢he gaps between European Union countries and

within each EU member state.

The coincidence of political and academic interbsis allowed the work done by different
authors have been able to be used in the desigimgnieémentation of these economic policies and be

compared with real situations.

Research on economic convergence have been deddlope different theoretical perspectives
(endogenous growth models against neoclassical Isjodend with different empirical approaches.
Different theoretical and methodological approadiesed on the assumption that convergence would
decrease the dispersion of income per capita. Tibgysis of the "standard deviation" (Carlino andI/i
1996) or the coefficient of variation (Bernard almhes, 1996) has been defined as "convergehck
second form of convergence occurs when poor regiossib-areas grow faster than rich. This process i
measured by andp parameters convergence (Barro and Sala-i-Marfif111992) indicating that
the growth rate of per capita income over a longopes negatively correlated with initial inconevels.
Finally, the studyof time series (Bernard and Bufl 1995) suggests that long-term
expectations of income differences tend to zer@s€happroaches are aimed to determine whethémr in t
long term there is or not, a sub-economic convergdretween subareas, leaving the background pattern

that follow each subarea in this process.

2.- Focus of this communication



The hypothesis raised in this paper is that thg-tenm evolution of the different subareas of aae@r

a country, take place according to distinct pattern The hypothesis is specified by proposing
that subareas evolution occur according to thetgpes of different evolution, evolution that is not
always regular. This work seeks to establish a aulogy to identify the different types of evolutio
of the subareas of a nation

A complementary hypothesis of this paper is thahemic developments in sub-areasis subject
to external economic events which occur in the ltargh and are outside the scope of economic asalysi
changes of political regime, different economicdsks”, technological changes, the emergence ofgjlob
processes that modify the relative position ofaraiand regions within those specific changes@and i
some sub-areas of a country that significantly ratteéts secular evolution. This suggest that these

processes are not deterministic, nor uniform.

We propose a model for structuring the availablermation and identify different patterns of
evolution that may exist. The main feature of theodel is that it doesn’t propose a priori closed
and predetermined types, but shows the differebetween them and highlights the need for order to
identify possible underlyingtypes in the informatithat are relevant to explain the convergencega®c
and its characteristics. From this methodologiggdraach, the choice of variables on which to apipdy
model is a critical decision, since the use of ettight variables can lead to different resultssltaiso

important to have statistical information for awéng period of time.

The application and contrast of this methodologiegiproach is carried out by developing several
examples "ad hoc" and comparing the types founceimch example. These applications highlight
the existence of different patterns and appearet@ommon to several subareas. The applications of
the model suggestthat a generalized treatmenhef available information allows the identification

of standard guidelines in the process of economiwvergence between subareas of a nation and, ia som

cases, the persistence of divergent processesatatsdional level.

The application of the model series is done oveo dtatistics seriesPopulation and GDP of the
50 provinces into which is administratively dividdéget Spanish state, and for the period 1955 to 2010

periods of 4 to 6 years depending on the avaitstoli sources.

3.- The model.

The aim of the model is to identify patterns of mmmic and demographic developments of the sub-areas
(departments, provinces, etc.) of a country ano algthin a region, between different regions
or urban areas that integrate it. These patterrevalfition are obtained by comparing the evolutén
individual sub-area, with the overall developmefnthe country or region, which is taken as a refees
This allows  distinguishing subareas whose evoluson similar tothe whole, from those
which do differently. Among these, at the same fimmeexpected several significantly different typs
evolution. The model seeks to identify the diffaretypes of patterns or "routes" which follow
subareas over time, without prejudging if the jaéwblution of all leads some of them to some kirid o

convergence.



To identify patterns or types of evolution of sukss that comprise a country or region some vagaie
defined and calculated, these are called "Rel®ates of Change'lVR. These indexes measure the
rate of variation of a particular variable in a atdn, respect to the variation of the same varibthe
national level for a specific period of time. Ratf change of each chosen variable are presestad a
time series for each subarea.

3.1.- Model Structure

We started as empirical material from the tabledatf for each selected variable, tables showing ti
series of the values of each variable for eachrsaband for the whole country. These tables form
a matrix withi rows:i = 1to i = N.The firstN-1rows correspond to each of subareas, and theNline
shows the sum of the same, namely, the national ¢dtthe variable. The M columns show the values
of the which data  are ailable. Thus, the  matrix  for

variable for eachyear for

the Population variable,POB is:

POB = POB(j,))
i=1toi=N;; j=1to j=M

From this matrix produces a second array calledixnat rates of change is elaborated. Each eleroént

which is defined as the ratio of:

IVij=POBIij/POBi1*100
i=1 to i=N;; j=1 to j=M
These rates of change show for each subarea, tthetien of the selected variable taking as 100fits
year of the series. The matiMij shows how each subarea has evolved for itself, rdégss of the

evolution of the remaining. These rates of char@g@at consider the actual values of the variabiy o

its relative temporal dynamics.

The calculation of the matrix of indexes of relatiwariation, IVR, is done by dividing the rate of
change of each sub-area, between the generalivariatiex, which indicates the rate of the overall

economy.

IVRi,j = IVij/IVN,j*100

i=1to i=N;; j=1 to =M
ThelVR measure deviation of the variation of a subarspeet to the variation of the overall national
economy. IVR series of subarea possibility to compthe pattern of evolution of the whole country

and analyze similarities and differences between dharacteristics of each subarea and the natian as

whole. It also allows comparison of the evolutiohdifferent subareas. The process of calculatirg th

matrixIVR is  shown by applying it to Populationdata fronot8panish provinces -

Barcelona and Madrid- for the period 1955 to 2010.

Miles HB. 1955 1960 1964 1971 1975 1981 1985 1991 1995 2000 2005 2010
08 2.506 2.842 3.221 3.987 4.380 4.634 4.614 4.738 4.748 4.736 5.226 5.511




Barcelona

28 Madrid 2.210 2.568 2.983 3.861 4.344 4.702 4.781 5.028 5.182 5.205 5.964 6.459

ESPANA 29.105 30.302 31.552 33.948 35.701 37.697 38.356 39.756 40.322 40.358 43.968 46.864
indice de Variacién 1955 = 100

08

Barcelona 100 113 129 159 175 185 184 189 189 189 209 220

28 Madrid 100 116 135 175 197 213 216 228 234 236 270 292

ESPANA 100 104 108 117 123 130 132 137 139 139 151 161
indice de Variacién Relativo. Espaiia = 100

08

Barcelona 100 109 119 136 142 143 140 138 137 136 138 137

28 Madrid 100 112 125 150 160 164 164 167 169 170 179 181

ESPANA 100 100 100 100 100 100 100 100 100 100 100 100

Table 1. - Example of calculating indexes of refatvariation VR POB. Population of Barcelona and Madrid, 1955-2010.

The first three rows of data inthe table, extrdctieom the matriXPOB show the population, in
thousands of inhabitants of two Spanish provinggs af Spain's total. From these data we calculate
the rate of change of the three sets of populataking the year 1955 as a baseline: 100. It nthtat
the population of the whole country has multipllsd a factor 1.61, while Barcelona made it by a
factor of 2.2 and Madrid by a factor 2.92.

ThelVR are calculated by dividing the rate of change amhesubarea - Barcelona and Madrid, in this
case- between the rate of change of the whole pourttelVR calculated mean that between 1955 and
2010 the population of Barcelona grew by 37%  abowbe Spanish average  growth in  this
period, while Madrid population did so by 81% oube same average. Because we have along time
series of population, the analysis can focus on fheriods of time deemed appropriate. In this

application the model is taken as a starting pt@%5, for which data are available B®@B andGDP.

The model has the following limitations: firstly @uo its own construction, it doesn't take intocast
the initial values in each subarea of the variabéed. Secondly thdVR measure the behavior of a

variable in relation to the national assembly, rdigss of the values of other subareas.

ThelVR has an advantage in analyzing economic long teniesbecause as conscious of two rates of
change, the distortions arising from changes inerir values of economic variables are reduced,
basically, the effects of inflation. To assess ¢heffects in reading and interpreting informatiord ¢ghe
difficulty in making year comparisons, the evolutiof theGDP of the two provinces is shown. While
the rates of change grow in extremely high valoésthe order of 320 and 550 times the initial
value, thdVR show values that allow a more accurate study agithle make

legible intertemporal comparisons.




indices de Variacion del GDP
1955 1985 2010
08 Barcelona 100 6.310 32.476
28 Madrid 100 9.547 55.971
ESPANA ] 100 6.615| 35.734
Indices de Variacién Relativos del
GDP
08 Barcelona 10D 95 91
28 Madrid 100 144 157
ESPANA 100 100 100

Table 2.- CalculdVR del GDP de Barcelona y Madrid. Resumen.

From this information structure, which specifieghie IVR matrices for each used variable, types of
changes can be identified that take into accourth thee degree of dynamics associated with the
variable, the absolute values of departure, trehdnges that can occur long-term or set location in
the regional or national of each of the subardagu have very long series, as is the case studidus
communication it is foreseeable that differentgis of evolution observed allow to establish higpses
about the origins of these patterns, and posgibbyide information for developing possible economi

policies.

4.- Model Application and Contrast

4.1.- These applications are made usilgR matrices oPOB and GDP of the 50 Spanish
provinces during the period 1955 to 2010, whichehdoeen previously prepared. The purpose of this
communication is to show the diversity of patteofisub-areas of a nation. This will develop by sale
tests in order to detect different real patternswhich to base the construction of typologies @&nth To
this end we present four different applicationst #feow the coexistence of various types in the gssc

of economic development in a country or region.
These tests are:

1.- The comparison betwedviR of the GDP evolution in three provinces: Alicante, A Corufia

and Asturias.

2.- The identification of four possible typologifss the whole of the 50 Spanish provinces and
for two IVR: POB andGDP.

3.- Application oflVR’s to two regions: Catalufia and Galicia.

4.- Comparative analysis of four provinces whospypation in 1955 was less than 400,000

inhabitants.



These four applications are intended to showgthesi from different approaches, the existence
of various guidelines and highlight the difficultyp find directly, the typologies that are unable to
be presentin the evolution of the Spanish econdmthe 55 years studied. The identification and
classification of them, up to propose a generablygy requires further work on other nations

and with the use of other variables.

4.2.- Evolution of the IVR of GDP de Alicante, A Coufia and Asturias.

First of all, we developa comparison ofthe evolt of theGDP's IVR for four provinces
whoseGDP in 1955 involved in each, between 2% and 4% oh&meGDP. Both the current values
of GDP, as the rates of change thereof, are compareddifftbulty due to differences in magnitude and
change of values over time. In contrast, R allow a first directly analysis and make compariso

between them.

GDP in Milions of Ptas Currents
1955 1960 1964 1971 1975 1981 1985 1991 1995 2000 2005 2010

03 Alicante 8.965 15214 26.342 72.222 157.963 509.039 924.367 1.721.474  2.217.981 3.294.552 3.300.702 5.138
15 Corufia (A) 10.027 15495 25.008 62.797 134.810 415.340 691.241 1.306.651 1.806.336 2.275.698 2.478.468 3.323
33 Asturias 16.268 25563 38.857 91.838 181.853 498.417 777.861 1.349.306 1.803.939 2.315.890 2.432.790 3.261
ESPANA 422.357 668846 1.154.546 2.759.820 5.623.211 16.718.773 27.938.626653.409 74.240.357 104.647.800108.874.755 150.926.84

Indices de Variacién 1955 = 100
03 Alicante 100 170 294 806 1.762 5.678 10.311 19.202 24.740 36.749 36.818 151
15 Corufia (A) 100 155 249 626 1.344 4.142 6.894 13.031 18.015 22.696 24.718 23
33 Asturias 100 157 239 565 1.118 3.064 4.782 8.294 11.089 14.236 14.954 20}
ESPANA 100 158 273 653 1.331 3.958 6.615 12.940 17.578 24.777 25.778 35

Indices de Variacion Relativos Espafia = 100
03 Alicante 100 107 107 123 132 143 156 148 141 148 143 160
15 Corufia (A) 100 98 91 96 101 105 104 101 102 92 96 93
33 Asturias 100 99 87 86 84 77 72 64 63 57 58
ESPANA 100 100 100 100 100 100 100 100 100 100 100 100

Table 3.- Indices of relative change in tBBP of Alicante, A Corufia and Asturias.1955-2010

The graphical representation of R allows viewing the pattern in each sub-area thatam be
imagined, need not be scheduled or similar to #itmnal average. At the same time, you can
compare the evolution of different provinces fore thariable being analyzed. The three selected
provinces show three different patterns. Alicastegrowing high above the Spanish average. Reading
thelVR values show two stages of development. The feswben 1955and 1985, in which
the GDP of Alicante steadily grows at rates higher tham thational average and between 1985 and
2010, grows close to the rest of the country. @ dontrary, Asturias shows a continuing decline in
its growth in relation to the Spanish average. Ijin& Corufia, follows an oscillating very close ttee

Spanish average.
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IVR GDP Alicante, A Coruiia y Asturias. 1955 a 2010
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Figure 1.- Relative rates of chanéR , of GDP in Alicante, Baleares, La Coruna and Asturia®5t2010.

4.3.- Evolution of the IVR of the Population and ®P of Spain

The generalization of the analytical scheme whish presented is done by analyzing jointly the
two variables?OB andGDP, and for the whole of the Spanish economy. Sitee"neutral” value of
an is 100,-when it coincides with the evolutiortled national set- we have taken the initial deaigmto
group the data from the two matrid®@®B andGDP by a double standard, according to the final value
(for 2010) of the twdVR each sub-area is higher or lower than 100. Thia d¢tearly methodological

decision and aims to show that the search for bgiet is developed initially by trial and error.

This approach generates a quadruple initial typpolegose meaningis clear. If the values of the
two IVR each sub-area are over 100 in 2010, we can sayh#se provinces are more dynamic than the
rest and exceed the average growth of the counttly in POB andGDP. Conversely, if both are less
than 100, it may be suggested that these provinaes a slower and regressive evolution than thelfes
thelVR of thePOB is higher than 100while tH¥R of the GDPis less than 100, we can say that
these provinces are being delayed from the restcionomic terms. Finally, if th&%R of GDP is
higher than 100, while th&/R of thePOBis less than 100, these provinces can show signifi
economic dynamics. Using this criterion, the 50 rigfa provinces can be grouped on four "type areas".
Table 4 shows the population, the ta®DP and GDP per capita in current peseta search of the

four type areas and the whole of Spain.

AREAS TIPO B AREAS TIPO A AREAS TIPO C AREAS TIPD ESPANA
1.955 2.010 1.955 2.010 1.95 2.010 1.9%5 2.01p 9551. 2.010
GDP Mill. Ptas | 5.443 2.078.99¢ 137.105) 70.991.849 134.888| 41.588.534 141.371| 35.753.001 418.807| 150.412.384
POB Miles Hbs. 778 918 9.400 21.230] 5.780 10.911| 13.147 13.806[ 29.105 46.864
GDP PC Miles
current Pesetas 7 2.265 15 3.344 23 3.812 11 2.590 14 3.210

Tabla 4.-GDP, POB y POB PG of the four type areas and the whole of Spai65192010. Values in current pesetas.



Direct comparison of data of 1955 and 2010 showdifiieulty of making comparisons between the
monetary values of these two years. In currenttpesBDP per capitain 2010 is 230 times higher than

in 1955. Comparisons between thePIB of each ofith&rea types does not directly provide relevant
information. In contrasiGDP per capita allow to point to a certain convergence. In 198 richest
type areawas 3,5times more than the poorest. 010 this ratio had fallento 1.6. These
observations underscore the desirability of seekimgmplementary procedure for comparisons between

variables. Table 5 shows the series ofliie in each Type Area.

Indices de Variacién Relativos d8DP

y de laPOB.
AREATIPOA [1955 1960 1964 1971 1975 1981 1985 1991 1995 2000 2005 2010
IVR GDP A 100 103 111 121 124 132 134 136 137 144 142 147
IVR POB A 100 103 107 114 119 122 124 127 129 132 137 140
AREA TIPO B
IVR GDP B 100 100 103 99 100 108 103 107 107 103 107 103
IVR POB B 100 95 90 81 77 75 76 77 78 75 73 73
AREATIPO C
IVR GDP C 100 100 92 84 79 77 78 75 77 72 73 70
IVR POB C 100 97 92 83 79 76 75 74 72 70 67 65
AREA TIPO D
IVR PIB D 100 97 97 97 99 93 89 90 88 87 87 86
IVR GDP D 100 104 109 119 121 122 120 120 119 119 118 117

Table 5.1VR of GDP and ofPOB for the four defined Type Areas.

The A area'sGDP IVR indicates that between 1955 and 2010, GI¥P of the area has increased by
47 percent more thanthe average growth of Sp&@idRin the period.In the same way,
thelVR GDP of Area C assumes that this group of provinces drasvn less than the Spanish GDP,
namely 14%. This does not mean that this type lasabeen lowering itSDP. As noted above,
thelVR does nottake into accountthe absolute valuesdi sub-area or group of the same.
Specifically, the Type C Area, which has grown beldhe Spanish average, shows the highest
GDP per capitahighest rate of the four areasin both 1955 and 102@sGDP per capita has
grown more slowly than the Spanish side, but sittoeir initial GDP per capita was very high in
2010 still shows the highe&DP in the country.

ThelVR in Table 5are shown in Figure 2. It is obsenret tthe patterns of evolution of
each type areas are clearly distinct. A Area Twmdwes on a regular and growing both POB
andGDP. The population is 9.4 million inhabitants. in 3950 21,200 in 2010. PIB grows by 47%
above the Spanish average. Inthe opposite diredtie D type area Population grows only absolute

and relative terms, that is according to MR, the trend is 14% lower than the Spanish average.

B type areasinclude only three provinces withtédieconomic and demographic weight. But
its existence suggests the variety of possibleepatithat can exist in an economy, by contrasype t

area Area, finally, its PIB increases more reldyitkan its population.
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Figure 2.- Temporal evolution of ti&DP’s IVR and the®?OB in the Four Type Areas.

Figure 2 shows that the temporal evolution of ther fVR type areas seems to be due to some regular
patterns. Because the study period is very longy&ars, you can set the hypothesis thatthe co-
evolution of GDP and POB in each Type Area (which involves the aggregatibmmany sub) occurs
with some regularity. Direct examination of Figreshows that the A Type Area provinces which
could be described as the most prosperous and dymaaeas of the country, throughout the
period grew faster than the rest, high above théoma average. The other three Type Areas seem to
follow a double pattern: until 1980-85 follow a tégr path away from the national average. Fromehos
years, the pace of regressive evolution is redueed) area D, or it seems to stagnate, like B@Agpe

Areas. These early performances show the difficofitgefining patterns of evolution.

4.4.- Catalonia and Galicia.

Applying this model to regional scale provides mmfiation on the different patterns that can be foumd
two spatial areas, socially and economically homeges. We have chosen two Spanish regions with

different economic and demographic situation: Gatial and Galicia.

4.4.1.- Application to Catalonia

The patterns of evolution of the provinces of Gaé are different, and in the case of Barcelona,
complex. This province, whose demographic and emondimension is far superior to the other three

provinces in the region, shows an extraordinaryupatpn growth until 1975. From that year, the pate
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growth stabilizes (that is, matches the rest ofcthntry). Its rate of economic growth, measuredhsy
evolution of itsGDP, is similar to the rest of the country even desessslightly from 1980. The province
of Lleida shows a slow demographic evolution, legbsn the general and a significant economic
development until the eighties for subsequent shomduction in its economic dynamism. Finally, the
other two provinces, Girona and Tarragona show & plattern: until 1990 the evolution iGDP is
significantly higher than the Spanish average, gngva difference every five years. At that time the
population grows at  rates slightly  higher  than theSpanish  average. Since 1990, the
pattern changes: holding constant the differegtiavth rate of GDP as it grows regularly growth
ratePOB. Note that in these four provinces, we can idgrtifee different patterns none of which shows

a "regularity” in its long-term.

CATALUNYA 1955 1960 1964 1971 1975 1081 1985 1991 1995 2000 2005010 2
17 Girona GDP 100 107 137 121 118 120 132 145 128 130 130 137
17 Girona POB 100 99 102 106 106 107 110 113 116 121 130 138
43 Tarragona GDP| 100 106 101 105 119 118 128 131 132 134 134 135
43 Tarragona POB 100 97 99 104 108 110 110 112 116 120 130 139
08 Barcelona GDP| 100 94 102 102 104 101 95 97 93 93 90 91
08 Barcelona POB 100 109 119 136 142 143 140 138 137 136 138 137
25 Lleida GDP 100 112 117 106 94 92 89 90 95 96 88 93
25 Lleida POB 100 97 95 90 86 83 81 79 79 79 80 83

Tabla 6.- IVR of GDP and POB of Catalonia

CATALUNYA
IVR POB y PIB 1955 a 2010

150
BARCELONA
TARRAGONA
© RONA
o
2100
14 N
=
LLEIDA
50

50 100 150
IVRPIB

Figure 3.1VR of GDP andPOB of Catalonia
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4.4.2.- Application to Galicia

The study of the Galicia region suggests the excgteof other patterns of temporal evolution of
thePOB and GDP. Figure 4 suggests that two provinces, Lugo and refse, patterns of

evolution are very similar: regular and systematave away from the Spanish media, reaching values
of their IVR very low, similar for the two provinse A Corufia shows IVR almost always less than
100 and has afinal status -2010 - below the Shan&verage. Finally, Pontevedra maintains its

GDP growth rates very close to the Spanish averalgie its population is slightly lower pace.

GALICIA 1955 1960 1964 1971 1975 1081 1985 1991 1995 2000 200910 2
36 Pontevedra GDP [ 100 99 105 103 108 117 113 115 04 1 104 104 101

36 Pontevedra POB [ 100 97 96 96 99 101 101 100 100 97 92 88
27 Lugo GDP 100 105 91 70 65 74 74 66 72 64 62 62
27 Lugo POB 100 93 85 71 67 63 62 60 56 53 48 44
32 Ourense GDP 100 98 100 81 83 79 78 80 77 69 73 64
32 Ourense POB 100 94 88 77 73 72 71 69 57 54 49 45
15 Corufia (A) GDP | 100 98 91 96 101 105 104 101 102 92 96 93
15 Corufia (A)POB | 100 98 95 88 87 87 87 86 84 82 77 73

Table 7.4VR of GDP andPOB of Galicia

GALICIA
IVR PIB Y POB 1955 A 2010
PONTEVEDRA
100
[aa]
o
o
g
- @)
LUGO A CORUNA
o9
OURENSE
25 v v
50 IVRPIB 100

Figure 4.41VR of GDP andPOB of Galicia.

4.5.- Comparison of the 4 provinces

Finally, we present a visual comparison of theesedflVR in four provinces that in1955 had fewer than

400,000 inhabitants: Almeria, Cuenca, Navarra anzcaya. The choice of these subareas was based

12



on the hypothesis that structural and geographiff@rences exist between them and that the common
thread among them was its population size. Taldbdvs the series of IVR of the POB and GDP for the

four provinces.

1955 1960 1964 1971 1975 1981 1985 19911995 2000 2.005 2.010
04 Almeria GDP | 100 97 94 110 115 133 130 137 159 191 161 20
04 Almeria POB| 100 97 94 90 88 89 93 96 99 104 113120
16 Cuenca GDP | 100 89 82 67 60 51 55 52 56 52 52 50
16 Cuenca POB| 100 93 82 64 56 51 50 47 46 44 42 4]
31 Navarra GDP| 100 926 103 99 95 91 91 96 106 108 105 104
31 Navarra POB| 100 98 100 102 100 100 100 98 99 0 10 100 101
48 Vizcaya GDP| 100 88 82 60 54 48 50 47 48 41 43 41
48 Vizcaya POB| 100 110 121 140 144 142 138 134 130126 116 111

Table 8.4VR of thePOB andGDP of Almeria, Cuenca, Navarra and Vizcaya.

IVR GDP y POB Cuenca, Almeria, Navarra y Vizcaya

VIZCAYA ALMERIA

NAVARRA

100 W

IVR POB

CUENCA

0 100 200
IVR GDP

Figure 5.-IVR of GDP andPOB of Almeria, Cuenca, Navarra and Vizcaya.

Figure 5 shows four distinct patterns: Almeria shaat itsGDP grows at increasingly higher rates in
relation to the Spanish average. Only from 2000wsha population growth higher than the Spanish
average. Contrary to this province, the Cudhtia is reduced to reach values close to 50. It shows
a relative decline of the two variables: absoligpapulation and stagnation &DP. Navarra shows an
evolution almost exactly like the Spanish, in falg pattern of this province is not distinguisihedhe
graphic, as theiiVR are alwaysvery closeto 100. Finally, Vizcayawh@aradoxical
results. TheilVR suggest a strongOB growth and a reduction in GDP. In this case hgiith one of
the limitations of the model presented here, omalges into account the rates of change of variables
and not the absolute initialGDP per capitaof Vizcaya wasin 1955, twice the Spanish averhge.
2010 itsGDP per capita was only 30% higher than the national average.
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4.6.- Summary of comparisons

As noted, the four analysis presented are intenttedshow, the complexity of the process of
identifying patterns of evolution. The results sheametimes slightly different results from those
expected by convention, at least for those famiigth the Spanish economy. Thus, it is noteworthy
that the provinces of Barcelona and Vizcaya showengt growth relative populations but not by
GDP, which evolves in both provinces, below the rigia average:
Vizcaya below 25% and 9% Barcelona. The high leféls GDP per capita in 1955 -nearly double the
Spanish average- has led to in 2010, this indicatimains above the Spanish average in both prasince
Another fact which is apparentin some provinceshas their evolutionis not regular in the sense
that there are strong changes in the trend of\fRe Is the case of Tarragona, Girona and Almeria and

Vizcaya. This suggests that as important as tmelsrare turning points that can be detected.

Finally, we note that some provinces shown in ttiese examples, closely held an evolution similar

to the Spanish average. This is the case of Pahtg\and Navarra.

These four examples show the coexistence of diffgratterns of evolution. Due to in this paper \agé
used two specific variablesOB andGDP -the results that can be obtained using otheaks may

differ from those found here.

5.- Conclusions

The model proposed in this communication and itpliegtion to the Spanish economy highlights
the diversity of evolutionary patterns found in th@rocess of long-term economic growth of this
economy. The four applications show that this diitgr of patterns requires a framework to develop

a rigorous and operational taxonomy with some genedidity.

The proposed model is clearly descriptive and mfation produced from it in this communication does
not identify the causes of this diversity of belwmwf subareas of the country. Instead, it alldwes t
development of hypothesesto help meet some of etbesses. The test results presented here
suggest some interesting questions: Why the diffeseb-areas of a country with a political, soaiadi
economic relatively homogeneous and, above all;nsomeconomic policies show a plurality of patterns
of evolution economic and demographic? Why are ediifit answers of different sub-areas to the
same economic policies? Before attempting to answikese questionsit seems necessary
to fully exploit the information available on theeniormance of the selected variables and investigat
whether these variables are adequate or is negessaise other such as the Level of Education ef th
Hand Work or GDP by sector. Also, if the spatiaitsimsed, the provinces in the case presented &ere,

the relevant spatial units.

This work has attempted to reveal the existencdiffdrent patterns of economic developments in the
various sub-areas integrated into a counttfe have proposed a methodological framework based o

analysis of indices of relative variation. This eggch allows identifying  different patterns  of
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evolution and suggests the existence of spegifies. The application of methodological
framework provides preliminary results in this diien while shows its limits by not taking into
account the actual values of the variables, but isldynamics.
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