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Abstract 
 

The definition of local labour market areas and other functional areas has attracted 
much attention during recent decades. The development of this line of research in Spain has 
however been restricted by the lack of statistical data on commuting for the whole country. 
This will change thanks to the Census of Population 2001. Prior to it, data were only 
available for some regions and cities, and that is the reason why only in these areas research 
comparable to the European and American experience in the field has been carried out. 
 

The first part of this paper explores the concept of local labour market area and 
surveys the analyses developed in Spain on this issue. The second part of the paper consists 
of an empirical exercise of definition of local labour market areas in the region of Valencia 
using data from the 1991 Census of Population. Regionalisations have been produced for the 
aggregate working population and for a set of sub-groups into which the employed 
population was classified in the Census according to occupation. 

 
 
 
1. INTRODUCTION 
 

In recent decades a growing number of experts have considered that taking a country as a 
territorial framework for the analysis of labour market is an excessive simplification, given the 
different characteristics of the composing markets. This has led to the analysis of labour markets using 
lower tier geographical units of reference. In the case of Spain, empirical analyses on wage 
determination, labour market segmentation and many other aspects of Labour Economics, that 
traditionally were carried out at national level, have increasingly incorporated smaller geographical 
references, notably autonomous regions and to some extent provinces, as if they were meaningful 
geographical units. In other cases the works have been conducted at a local level, using administrative 
local areas as references. Thus municipalities or aggregations of municipalities have been considered 
as genuine labour markets without testing if these areas meet the set of functional features that would 
qualify them as the relevant territorial reference for studying labour market phenomena.  
 

A long tradition of definition of functional areas shows however that it is possible to 
delineate local labour market areas (LLMAs) theoretically grounded through the use of formal 
procedures to process information on commuting flows. These methods lead to the delineation of 
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boundaries defining areas that capture the spatial dimension of labour markets, in the sense that within 
them a relevant number of exchanges between employers and employees occur and only a minor share 
of the labour relationships imply crossing those boundaries. Two variables are basic in the definition 
of LLMAs considered here. First, a LLMA is a cluster of municipalities whose self-containment in 
terms of commuting passes a minimum threshold. The minimum level has to be met in two respects: 
both the share of residents working within the LLMA (supply-side self-containment) and the share of 
jobs in the LLMA occupied by residents in the area (demand-side self-containment) have to reach that 
minimum level. On the other hand, a LLMA has to meet a minimum size requirement (defined in 
terms of working resident population). This criterion, which unlike the first one is defined in absolute 
terms, is introduced to guarantee the feasibility of the areas from an administrative point of view, 
avoiding the existence of an excessively high number of independent LLMAs, which would be 
difficult to manage in terms of collection of statistical information, planning and policy making. These 
criteria can be flexibly interpreted through the introduction of a trade-off rule between self-
containment and size. Thus areas scoring very high levels of self-containment (size) are considered as 
LLMAs even if they have minor difficulties in meeting the minimum size (self-containment) criterion. 
This is achieved through a formal procedure which processes the data matrix of commuting flows 
among municipalities and gives place to a map of LLMAs that exhaustively covers the territory. 

 
The next section of this paper deals with some general points about the concept of local 

labour market area and some of the related problems. The third section of the paper summarises the 
Spanish literature on commuting. Then, the fourth section presents an empirical exercise for the 
autonomous region of Valencia, in Spain. This is the first time that one of the more widespread 
methods for the delineation of LLMAs has been applied in Spain, the selection of the territory having 
been marked by the lack of data for the whole country. This will change in the next months, when 
commuting data from the last Census of Population will be distributed for the whole country. After 
listing the criteria applied for the selection of the specific map of LLMAs proposed here the results are 
analysed and contrasted with alternative maps of administrative and functional areas to evaluate their 
validity. They have also been tested through the calculation of the values for some selected indicators 
and through a sensitivity analysis that tests the modifications in the map proposed after the 
introduction of minor changes in the parameters included in the procedure finally selected. In the 
fourth section specific maps of LLMAs are also delineated for certain groups of the working 
population, which has been classified according to occupation. This has been consistently done 
through the application of the same procedure used for delineating overall working population’s map. 
This exercise shows that relevant labour markets are different for each of these groups, thus warning 
against the indiscriminate use of aggregate LLMAs in labour market policy and deepening our 
knowledge about geographic segmentation in the labour market, linked here with functional 
segmentation. To conclude, the last section of the paper summarises some of the results and includes 
some comments on policy implications and further lines for developing the research. 
 
2. LOCAL LABOUR MARKET AREAS 

 
It has been recognised for many years that the administrative areas often used as geographical 

units for research and policy making purposes do not provide a meaningful insight of the functional 
reality into the territory. This is the origin of a long tradition of regionalisation exercises, many of 
which based upon labour market variables. A local labour market area (LLMAs) intends to represent 
an area where the majority of the interaction between workers seeking jobs and employers recruiting 
labour occurs (i.e. its boundaries are defined so that relatively few people travel between home and 
work across them). LLMAs have been widely used in the United Kingdom, the European country with 
a longer and more stable history of delimitation of such areas. There Travel-to-Work Areas, TTWAs 
(a specific set of LLMAs), are the territorial reference for the calculation of local unemployment rates, 
and have been used as a tool to monitor the effectiveness of labour market programmes. They are the 
basic geography for many researchers analysing local economies and the Department of Trade and 
Industry uses them as building blocks for the construction of Assisted Area maps. They are also used 
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for the identification of development areas (such as EU Objective 2 regions) and contributed to the 
debate on the reorganisation of local government3. 

 
In Italy LLMAs were the base for the identification of distretti industriali4 following a two-

step procedure (Sforzi, 1996, and Istat, 1997): firstly LLMAs (sistemi locali del lavoro, SLL) were 
delineated through a simplification of the algorithm used for the delineation of TTWAs in the United 
Kingdom to process data on commuting flows between comuni from 1991 Census of Population. In 
the second step those sistemi locali del lavoro matching a set of conditions5 were classified as 
industrial districts.  

 
From a normative point of view, LLMAs can be used as a tool for planning. Thus, taking the 

functional reality displayed in the boundaries of such areas as a point of departure, new objectives in 
terms of optimality in the size of the areas can be established trying to mitigate, for example, 
congestion problems or personal and social costs associated to journeys to work considered being too 
long. These considerations have already been introduced implicitly or explicitly in the territorial and 
strategic plans of a number of European and American cities and regions6. 

 
The need for sets of functional areas defined on similar bases across Europe seems especially 

important in recent decades, and has repeatedly been pointed out (Eurostat, 1992; Coombes, 1995; 
Casado-Díaz, 2000b; Van der Laan and Schalke, 2001). This is especially relevant at a time when the 
reform of Structural and Cohesion Funds is being discussed and when serious efforts to produce 
comparable statistics referring to homogeneously delineated territorial units regarding a wide 
spectrum of variables (notably Economy and Labour market) are being carried out. 

 
Self-containment and minimum size are key issues in the definition of TTWAs and similar 

functional areas. From the beginning TTWAs7 took into account commuting data8 in their definition 
and in the sets of TTWAs derived from the last three censuses this data was the core input of the 
process. The interest for commuting was influenced by the introduction of the American concept of 
Standard Metropolitan Areas9 which evolved into the concept of the ‘daily urban system’ in an 

                                                 
3 See Coombes (2002) for a wide number of references illustrating the usage of TTWAs by the central 

government, local authorities, academia and business in the UK. 
4 Which is defined in Bergman and Feser (1999), drawing on Rosenfeld and Harrison, as “a highly 

geographically concentrated group of companies that either work directly or indirectly for the same end market, 
share values and knowledge so important that they define a cultural environment, and are specifically linked to 
another in a complex mix of competition and cooperation. Key sources of competitiveness are elements of trust, 
solidarity, and cooperation between firms, a result of a close intertwining of economic, social, and community 
relations”. 

5 These included: (i) the share of manufacturing workers over total non agriculture workers exceeded 
national average (ii) the share of manufacturing workers in firms with less than 250 workers was higher than 
national average (iii) if in one or more manufacturing industries the share of workers over total manufacturing 
workers was higher than national average, at least in one of these industries the share of workers in firms with 
less than 250 workers had to exceed national average. 

6 Some references can be found in Hildenbrand (1996) and Van der Laan and Schalke (2001). 
7 In the United Kingdom TTWAs have been defined and reviewed since the 1950s (Ministry of Labour, 

1960, 1965; Department of Employment, 1968, 1970, 1978, 1984 and ONS, 1998).  
8 The use of a physical flow may be seen as archaic in a world where the flows of information have 

become the distinct feature of the new nature of economics. However, despite the predictions of the loss of 
relevance of workers’ physical mobility once the new means of communication would allow many tasks to be 
developed in a territorially disseminated way, figures show the rise of the number of people involved in inter-
municipality trips, and in the time used in such movements throughout Europe. 

9 Commuting flows continue to play a key role in the definition of metropolitan areas in the US (OMB, 
1998, 1999, 2000a and b). 
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attempt to describe the pattern of activity around urban areas on a typical working day using a method 
based upon work trips. Different authors conducted regionalisation exercises testing changes in the 
methods used10. After some decades when less formal procedures were used, the research of Smart 
(1974)11 introduced relevant innovations in the procedures of delineation of TTWAs, adapting some 
criteria used for the definition of metropolitan areas in the US to eliminate a pattern that was 
considered to be too centrifugal. Later revisions of the TTWAs map were carried out through 
increasingly sophisticated procedures (Coombes et al., 1986; ONS and Coombes, 1998) that were also 
used, with minor changes, to define LLMAs in Italy (Istat-Irpet, 1989, and Istat, 1997), Spain 
(Casado-Díaz, 2000a and b), and New Zeeland (Papps y Newell, 2002). LLMAs have been also 
defined in the Netherlands (Van der Laan, 1991 and Van der Laan and Schalke, 2001), France and 
Germany (see EUROSTAT, 1992, for a summary of the methods used in these two countries), 
Sweden (Statistics Sweden, 1992) and Denmark (Andersen, 2002) among other countries. 

 
The diverse proposals for the operationalisation of LLMAs have not been exempted from 

criticism. Thus, the selections of thresholds and fixed values for the variables and parameters used in 
the different algorithms, and the election of the algorithm itself in the different empirical exercises 
have been considered arbitrary. There is not a single procedure for the delineation of LLMAs, and 
there are not natural or equilibrium levels for the parameters (notably self-containment and size 
minimum levels). However, several ways allow the evaluation of the regionalisation carried out. A 
priori , the use of a method similar to that employed before in other countries and moments seems 
quite a reasonable departure point. In Eurostat (1992) a set of principles was proposed for the 
selection of a specific procedure. According to them: (1) the map of LLMAs should be based on 
statistical criteria, thus defined in a consistent way to allow comparison for statistical and policy 
purposes, (2) the procedure should allow the delineation of boundaries between areas within which 
most people both live and work, (3) each basic spatial unit should be in one, and only one LLMA, (4) 
contiguity should be respected, (5) a certain degree of autonomy should be reached, so that most of 
the LLMA’s workers live in that area and most of the area’s employed residents should work locally, 
(6) the map should consist on homogeneous units whose size should overpass a minimum threshold, 
(7) the areas defined should not be unnecessarily complex from a topographic point of view, (8) the 
map of LLMAs should respect where possible the standard administrative top tier boundaries, this 
being considered advantageous from both statistical and policy points of view and finally (9) the 
procedure should be flexible enough to allow evaluation and adjustment, although the possibility of 
varying the statistical criteria between regions must be excluded. EUROSTAT (1992) considered the 
first three criteria must as absolute requirements if a set of acceptable LLMAs is to be defined. The 
rest of them can be considered as additional principles and the order indicates decreasing priority. The 
procedure described in section 4 allows incorporate these principles and the choices made for the 
empirical exercise were guided by them. 

 
Some additional steps, such as the comparison between the selected map of LLMAs and 

other sets of functional areas defined by the use of different variables, as well as the comparison with 
administrative sets of areas of the same level, can be considered to test the coherence of the procedure 
for academic and administrative purposes. Finally, it is possible to carry out a sensitivity analysis of 
the volatility of the boundaries defined when small changes are introduced in the parameters involved 
in the procedure of regionalisation. 

 
It must be pointed out, in any case, that a lack of a consensus on the way LLMAs should be 

identified is observed, and different approaches to the delineation of LLMAs have flourished in recent  

                                                 
10 A wide list of references can be found in Goodman (1970), Smart (1974), Coombes et al. (1979 and 

1982), Ball (1980) and Masser and Scheurwater (1980). The debate on the definition of this kind of areas was not 
restricted to the United Kingdom. See for example Bellacicco (1992), for other contributions. 

11 This method was applied with small changes for the 1978 revision of TTWAs. See Coombes and 
Openshaw (1982) for a critical revision of this procedure. 
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decades; many of them stemming from diverse theoretical perspectives12. On the other hand, many 
have expressed doubts on the ability of LLMAs to capture the complexity of social life in a broad 
sense. Thus the delineation of LLMAs in different countries can rejuvenate the debate that took place 
when TTWAs were defended in the United Kingdom as true ‘daily urban systems’ by some authors, 
who argued that these areas were able to represent the way in which society organises itself in space 
due to the relevance of commuting flows in daily life, and their influence in the rest of the spheres of 
society, whilst other authors considered this view to be an excessive reductionism of ‘functionality’ 
(see Casado-Díaz, 2000b).  

 
Another criticism refers to the fact that LLMAs are a compromise in which aggregate 

working population is the relevant subject when conducting the regionalisation exercise, the behaviour 
of the different constituent sub-groups being subsumed in the analysis. A simple exploratory analysis 
of commuting data in any territory makes it clear that different sub-groups of workers do behave 
different in commuting terms. These diverse patterns can be linked with the diverse individual 
characteristics and are, simultaneously the reason and the consequence of a set of circumstances, 
many of which have given birth to a great share of the literature on labour economics. Therefore, for 
example, manual workers do usually find jobs in areas that on average are smaller and closer to their 
places of residence when this group is compared with more qualified workers. These differences may 
arise from different average incomes and thus purchasing power levels, that allow them to afford 
different costs of transport and different types of dwelling; but the different patterns in the commuting 
behaviour can also be related to the spatial distribution of economic activities where they work and to 
differences in the channels used by these groups of workers when looking for a job. 

  
It is possible to analyse the contrasting behaviour of diverse groups of workers through at 

least two procedures. On the one hand, through the study of individual data on workers, evaluating the 
contribution of a set of personal, professional and place-of –residence features to the commuting 
decision through microeconometric analysis (see Casado-Díaz, 2001, for a review and an exercise in 
the Spanish autonomous region of Valencia). On the other hand, from the spatial point of view, 
through the delineation of functional areas able to capture the territorial dimension where different 
groups of workers develop their working activities13, using a method analogous to that used for overall 
working population. In this case the identification of LLMAs not only gives place to a geographical 
reference useful for other analysis (on labour or housing markets, among others), but it is useful itself, 
since it provides an insight on how the relationship between place of work and residence varies both 
territorially and depending on occupation.  
 

One additional point regarding the use of LLMAs is their variability over time, which has 
been considered to be inadequate for some uses, notably the definition of areas that are to be used for 
the production of statistics or the delineation of administrative boundaries in a broader sense. Thus for 
example it has been pointed out that such review of TTWA boundaries in the UK is quite a sensitive 
issue, since it alters the series of data on local unemployment and if for example a ward is removed 
from an area which is entitled to Objective 2 funding, then that ward loses the benefits. This 
disadvantage can however be considered as a useful feature since they are intended to provide a 
meaningful insight of the functional reality into the territory and relates more to the inadequacies of 
defining such areas using only quantitative information referred to a single set of data.  

 
One additional key factor to be considered when analysing the evolution of LLMAs and its 

possible effect on clusters is the incidence of the new means of communication. In the last years 
phenomena like telecommuting have attracted growing interest (see, for example, ECaTT, 2000). 
Innovation in communication could at least potentially impact on LLMAs boundaries.  

                                                 
12 See Bellacicco (1992), Van der Laan (1991), Coombes (2000) and Van der Laan and Schalke (2001) 

for alternative classifications of these approaches. 
13 This has been done in the UK by Coombes et al. (1988), where differences between socio-

demographic groups were analysed, and Green et al. (1986), who concentrated in gender differences. 
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3. THE ANALYSIS OF COMMUTING IN SPAIN 
 
Research on commuting in Spain has been limited by data availability. Although information 

can be gathered in surveys, above all in large cities, the procedures of delineation of LLMAs are 
usually based in data similar to those from the Census of Population. The question on place of work 
was introduced, but not processed, in the forms for 1920 and 1970 censuses. Then in 1981 census 
information on commuting was processed using a sample of 20% of population for certain zones. 
Later 1986 Padrón Municipal de Habitantes made available commuting data for some autonomous 
regions, like Catalonia, and five years later the 1991 census of population did not include the question 
about place of work for all regions. It was an optional question which was only considered in eight 
(out of seventeen) of the regions. In the 1996 Padrón Municipal de Habitantes the question on place 
of work was eliminated due to changes in the law. However, five autonomous regions14 carried out 
parallel surveys that allowed the estimation of commuting data between municipalities. Finally, 2001 
Census of Population included diverse questions on commuting in the national forms: location of the 
place of work, number and duration of journeys-to-work and means of transport used. The detailed 
results are expected to be available by the end of December 2003. 

Relevant literature in Spain15 started with the analysis of data from the 1981 census of 
population in Catalonia (Generalitat de Catalunya, 1995; Clusa and Rodríguez-Bachiller, 1995), where 
commuting data were used to define LLMAs using a method similar to that of Smart (1974), and 
Andalusia, where Feria (1992) analysed the regional urban system. These data were also used to study 
specific cities (Cortizo, 1984, in Oviedo; see Casado-Díaz, 2000b for a review of the work carried out 
in Catalonia16). The use of abundant sources of information has allowed the development of research 
that analyses the evolution of commuting into two basic lines, the first of which is that related to local 
labour market areas (Castañer, Gutiérrez y Vicente, 1995; Clusa y Rodríguez-Bachiller, 1995), that 
was developed following the method of Smart (1974). The second group of works consisted in the 
delineation of intermediate level functional urban areas (áreas de cohesión) (Castañer, 1994; Castañer 
et al., 1998; Generalitat de Catalunya, 1998). Both sets of works have contributed to the Catalonian 
Territorial Plan. 

Despite the absence of information for the whole country the availability of information on 
the journey to work from the 1991 Census of Population allowed the development of a set of research 
projects on commuting in a number of autonomous regions. In the region of Valencia data from this 
census was described in Salom (1996). Journey to work data was afterwards analysed by Casado-Díaz 
(2000b, 2001) who studied personal, professional and territory-linked factors influencing commuting 
behaviour using a sample of 120,000 individuals17. Aggregate commuting data was subsequently used 
to define local labour market areas using the method proposed by Smart (1974) (Salom et al., 1997), 
and Coombes et al. (1986) (Casado-Díaz, 2000a and b)18; these same data were also used to define 
intermediate level functional urban areas (áreas de cohesión) (Salom and Delios, 2000). In Andalusia 
Feria and Susino (1996) and Feria (2000) carried out a wide analysis of commuting focused on the 
seven metropolitan areas they defined. Clusa and Roca (1997) and Roca (2002) defined the 
metropolitan area of Barcelona and six other Spanish cities by means of the method used by the US 
Census Bureau in the decade of 1990. This same method has also been used by Trullén (2001) to 
define the metropolitan area of Barcelona in his analysis of externals economies in that functional 

                                                 
14 Asturias, Canaries, Catalonia, Navarre and the Basque Country. 
15 Most of which in Spanish and Catalan, what have limited the international diffusion of these works. 
16 This included, among others, the works of Nunes (1986) and Esteban (1989a and b) on the 

metropolitan area of Barcelona using 1981 and 1986 data respectively. 
17 Artís et al. (2000) developed a similar exercise for Catalonia. 
18 Alternative maps of LLMAs defined for the autonomous region of Valencia through the use of 

different levels for some of the parameters included in the procedure have been proposed as geographical 
references for analysing regional industrial clusters (Casado-Díaz and Taltavull, 2003) and the relationship 
among housing and labour markets, and migration (Taltavull and Casado-Díaz, 2003). 
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area. Cortizo (2001) described journey to work in Central Asturias and commuting data was used by 
Juaristi (2002) to identify the hierarchy of metropolitan areas in the Basque Country and Cortizo 
(2000) described commuting patterns in the region of Asturias. The use of commuting data has also 
been relatively spread among planners, who incorporated them in several territory management 
proposals without spreading among academics. Finally, data from the survey carried out in 1996 as a 
parallel exercise to the 1996 Padrón Municipal de Habitantes in Catalonia were used to review the 
intermediate level functional urban areas (áreas de cohesión) in that autonomous region (Palacio, 
1998).  

 
4. AN EMPIRICAL EXERCISE: LOCAL LABOUR MARKET AREAS IN THE AUTONOMOUS 
REGION OF VALENCIA 
 

In this section of the paper the map of LLMAs in the autonomous region of Valencia is 
delineated with the aim of eventually using it as a basis for the analysis of their evolution, something 
that will be facilitated when commuting data from the 2001 Census of Population will be completely 
processed. This exercise is also expected to be useful as a test before delineating a nation wide map of 
LLMAs for the first time in Spain. The results of similar exercises carried out to define specific 
LLMAs for diverse occupation sub-groups of workers are also presented and briefly discussed in this 
section. 

 
The method19 proposed here for the delineation of the map of LLMAs basically correspond to 

the methodology developed by the Centre for Urban and Regional Development Studies (CURDS, 
University of Newcastle-upon-Tyne) and the British Department of Employment for the Travel-to-
Work Areas (TTWAs) revision in 1984 and 1998 (Coombes et al., 1986; ONS and Coombes, 1998). 
Small changes have been introduced to simplify the interaction with the computer program which has 
been specially developed for use in the Spanish analysis. The specific algorithm has been selected 
because of its wide use in both administrative and research purposes, because it has also been 
successfully applied in other parts of Europe as stated above and follows the methodology 
recommended by EUROSTAT (1992). 

 
Basically the aim of the regionalisation was to group municipalities to create LLMAs where 

most jobs within the area were filled by residents of that area (demand-side self-containment) and 
most of the resident working population worked in the area (supply-side self-containment)20. 
 
 A few expressions will be useful when explaining the formal procedure: 
 

Tij : commuters from area i to area j 

Tij

j

n

=
∑

1

 : total amount of workers in area i (this includes internal flows Tii, that is the 
number of people working in the area where they reside) 

Tji

j

n

=
∑

1

 : total amount of jobs in area i  (again it includes Tii, now interpretable as the 
number of jobs in the area filled by people that also lives in the area) 

Tii

ij
j

n

T
=
∑

1

 : supply-side self-containment in area i 
 
 

                                                 
19 Parts of this section draw on Casado-Díaz (2000a and b). 
20 A detailed description of the algorithm can be found in Casado-Díaz (2000b). 
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Tii

ji
j

n

T
=
∑

1

 : demand-side self-containment in area i 
 
 

ji
j 1

n

j 1

n

T
=

=

∑

∑ ijT

 

 
 
: job ratio in area i (that is, the ratio between the number of jobs and workers 
existing in an area) 
 

 
The procedure applied in the regionalisation can be summarized as follows. 

 
(i) Identification of potential LLMA foci, using as building blocks the 539 municipalities (20% 

of those municipalities with the highest job ratio and supply-side self-containment). 
(ii)  Consideration of the relationships between potential foci. If one focus i does not achieve the 

statistical requirements (minimum self-containment and size) the potential merging with 
focus j is considered according to the index: 

 

T

T T

T

T T
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ik

k

n

kj

k

n

ji

jk

k

n

ki

K

n

2

1 1

2

1 1= = = =
∑ ∑ ∑ ∑×

+
×

 

 
Once two areas have been amalgamated they are considered as a single area for the 
calculation of the different indexes and functions in all the following stages. 

  
(iii)  Consideration of the relationships among the potential foci (or groups of potential foci) and 

the rest of the zones according to the previous index. We call β1-β2 the two extremes of the 
self-containment interval and β4-β3 the extremes of the size interval allowed in the trade-off 
(where β1<β2 and β4 <β3). It is in this stage where some changes have been introduced with 
respect to the original algorithm. The original function21 has been replaced by one 

                                                 
21 The original function was:  
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where α represents the size constraint and β the self-containment constraint. Constants c1, c2 and c3 

allowed for the desired trade-off. The requirements of self-containment and minimum size were gradually 
introduced so in a first step a TTWA should have a value over 0.625 and this value was raised to 0.9267 in a 
second step. In a later step all the TTWAs that could not meet the constraints were broken up and their 
components reallocated following the ranking defined by the previous function. In our research for the purposes 
of ranking the eligible TTWAs for “dismembering” and reallocation this function was replaced by the following: 
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considerably less elegant in order to simplify the operation of the regionalisation program 
used in the Spanish analysis. Also, while in the original algorithm the statistical constraints 
were introduced in two steps (allowing a relaxed fulfilment of the requirements in a first step 
and a strict one later) in this research this has been reduced to a “single shot” procedure, so 
every LLMA should reach the final requirements at every stage. 

  

(a)  If  min

















∑∑
k

jk

jj

k
jk

jj

T
T

T
T

; <β1 then zone j does not fulfil the requirements 

(b)  If ∑
k

jkT  < β3 then zone j does not fulfil the requirements 

(c)  If ∑
k

jkT < a +  b · min

















∑∑
k

jk

jj

k
jk
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;  then zone j does not fulfil the requirements 

 

where a= β2 + b β4   and  b=
34

12

ββ
ββ

−
−

 

(iv) After some iterations of the process (which includes other requisites like a minimum threshold of 
reciprocity in the exchanges of workers among different areas to be considered as a single LLMA 
after fulfilling the other criteria) a map of LLMAs is produced in which some non-contiguities are 
observed. These non-contiguities have been solved, without any relaxation of the statistical criteria. 
 

Data provided by the Valencian Institute of Statistics (IVE) are presented in the form of 
eleven squared non-symmetrical matrices where rows indicate the origins and columns the 
destinations of the daily flows of workers between municipalities. Available matrices include 
aggregate working population and sub-group specific matrices defined by gender (2), industry sector 
(4) and occupation (4). 
 

Tables 1 and 2 describe some features of the data alternatively using municipalities and 
individual workers as units for the analysis. In table 1 both supply-side and demand-side self-
containment and the number of localities that act as first destinations for the journey-to-work of the 
different sub-groups are presented. The latter indicator gives an idea of the spatial pattern of the 
journey-to-work flows. Where the number of municipalities acting as ‘first destinations’ for other 
localities is small the flows are concentrated and the number of different LLMAs expected is smaller. 
On the other hand, the existence of a high number of ‘first destinations’ must be related to a 
potentially higher number of LLMAs (although it will still be necessary to pass a minimum size 
threshold).  

 
It is clear that there are large discrepancies between localities in the behaviour of diverse sub-

groups of the working population. The only division for which these differences are irrelevant is the 
gender division, with levels of self-containment that are quite similar, although a considerable 
discrepancy appears in the number of localities acting as first destination for at least one other locality. 
With regard to industry sector, agriculture and industry are the two extremes with the other two 
sectors –construction and services- having levels quite close to manufacturing. However the number 
of centres displays a different picture. The pattern is quite divergent for the different sectors, with the 
number of centres for industry almost doubling the number for services (151 versus 80). A high 
concentration of jobs is an important feature of service activity while industry has a more dispersed 
pattern. One interesting fact that is not stated in table 2 is that the city of Valencia, the regional capital 
which accounts for 21.57% of jobs and 19.73% of workers in the region, acts as first destination of 
commuting flows for 130 municipalities (9 of which are in the neighbouring province of Castellón) 
and as second destination of another 62 (12 in the province of Castellón). A very different pattern is 
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observed in the provincial capitals Castellón (first destination for 48 municipalities) and Alicante (first 
destination for 15 municipalities). These contrasting patterns, easily observed when carrying out the 
nodal analysis not included in the paper, will undoubtedly lead to LLMAs of different sizes and 
characteristics.  
 
Table 1. Characteristics of the municipalities 
 

Sub-group % of 
aggregate 

flows 

Supply-side self-
containment 

Demand-side self-
containment 

Number of 1st 
destination 
localities 

  Mean St.D. Mean St.D.  

Total 100% 66% 0.18 79% 0.17 105 
Women 29.78% 63% 0.22 78% 0.18 124 
Men 70.22% 66% 0.19 79% 0.17 104 
Agriculture 8.35% 89% 0.14 92% 0.11 170 
Manufacturing 28.30% 51% 0.27 71% 0.25 151 
Construction 10.27% 60% 0.25 77% 0.21 122 
Services 53.08% 56% 0.20 75% 0.18 80 
Professionals and managers in public and 
private firms 

12.47% 39% 0.23 49% 0.25 87 

Administrative and clerical workers 12.59% 49% 0.26 67% 0.26 103 
Supervisors and skilled manual workers in 
manufacturing and construction 

24.88% 58% 0.25 73% 0.24 143 

Unskilled workers in construction, mining and 
other sectors 

12.07% 66% 0.26 77% 0.23 166 

 
Source: Own elaboration using data from 1991 Census of Population.  
Notes: St.D.: Standard deviation. Unweighted Means. Demand-side self-containment: share of jobs in 
the area filled by residents of that area. Supply-side self-containment: share of the resident working 
population working in the area. 
 

 
The close relationships between the city of Valencia and the neighbouring municipalities 

make it difficult to identify separate areas in terms of commuting in that zone. These links become 
obvious when the metropolitan area of Valencia is identified following the standard methods used, for 
example, in the US. Most of the versions of these procedures of delineation of metropolitan areas 
include a first step in which the administrative units more linked with the leading city are identified 
through the analysis of commuting. Thus those municipalities sending more than a fixed share of their 
working population to the leading city are included in the metropolitan area. Taking 15% as a 
threshold and without considering the rest of requisites usually included (size, density of population 
and urbanisation, and so on), since only a descriptive first approach is intended here, the metropolitan 
area of the capital city of Valencia is composed of 56 municipalities other than the capital city itself 
(figure 1). These municipalities account for 1,335.9 Km2 (1,470.5 if Valencia is included) and 535,269 
inhabitants (1,288,178 including those living in the capital city, according to 1991 Census of 
Population) 22. Therefore, and even when the metropolitan area is not completely defined, including 
‘second round’ relationships between the first ring and the rest of municipalities potentially linked 
with them, the centrality of the regional capital city versus neighbouring municipalities is clear, the 
reason for this being more the absence of clear alternative centres than the inexistence of reciprocal 
flows.  
 

 

                                                 
22 Sizes of Valencian provinces are: 5,911 km2 (Alicante), 6,689.3 km2 (Castellón) and 10,775.5 

(Valencia). Population in 1991 (Census of Population) was 1,217,279 (Alicante); 446,744 (Castellón) and 
2,117,927 (Valencia). 
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Figure 1. Municipalities where more than 15% of working population commute to Valencia 
(shadowed) 

 
 
Table 2. Supply and Demand-side self-containment for different sub-groups (individuals as units) 
 
Sub-group Jobs Workers People who work 

and reside in the 
same municipality 

Supply-side 
self-

containment 

Demand-side 
self-

containment 
Total 1,204,977 1,217,311 912,914 75.00% 75.76% 
Women 359,423 362,517 281,543 77.66% 78.33% 
Men 845,554 854,794 631,371 73.86% 74.67% 
Agriculture 100,879 101,603 92,631 91.17% 91.82% 
Manufacturing 342,276 344,557 239,068 69.38% 69.84% 
Construction 123,353 125,053 89,682 71.72% 72.70% 
Services 638,469 646,098 491,533 76.08% 76.99% 
Professionals. Managers in public 
and private firms 

148,516 151,791 100,799 66.41% 67.87% 

Administrative and clerical workers 151,553 153,265 112,134 73.16% 73.99% 
Supervisors and skilled manual 
workers in manufacturing and 
construction 

300,716 302,927 216,780 71.56% 72.09% 

Unskilled workers in construction, 
mining and other sectors 

146,053 146,942 115,336 78.49% 78.97% 

 
Source: Own elaboration using data from 1991 Census of Population.  
Note: Demand-side self-containment: share of jobs in the area filled by residents of that area. Supply-
side self-containment: share of the resident working population working in the area. 
 

The results in table 2 include demand and supply-side self-containment for the different sub-
groups on an individual basis. In this table supply and demand-side self-containment levels are similar 
since the number of jobs and workers are also very alike; the only discrepancies are due to inter-
regional commuting. Comparing tables 1 and 2 it is obvious that on average more populated localities 
follow a pattern of lower self-containment when contrasted with less populated ones, whose self-
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containment levels are over-weighted when areas are used as the unit of interest (the same general 
pattern of lower levels of self-containment in larger urban areas is observed in other European 
countries and other regions of Spain, EUROSTAT, 1992; Palacio, Ed, 1995), although average total 
self-containment in the region of Valencia is higher than that observed in other Spanish regions such 
as Catalonia (Palacio, Ed, 1995) where the level was 64.41% in 1991.  

 
Once the algorithm is selected, the question of the level in the different parameters and 

variables remains. Different trials of the regionalisation have been undertaken and their geographical 
interpretability tested before selecting the definitive map of LLMAs to be used in further research. In 
addition to the requisites recommended in Eurostat (1992) for the delineation of employment zones, 
three additional criteria were considered for the selection of the values for the parameters in the map 
of LLMAs: (1) The selected set of LLMAs must consist on areas comparable to those delineated in 
other territories (to achieve this thresholds and parameters in the algorithm must be similar to those 
used in other regions). In case of conflict, the selected set of areas must respect the self-containment 
criteria (considered to be more relevant for the identification of the functional dimension of the 
territory) versus the minimum size criteria (whose inclusion is more related to administrative and 
statistics collection convenience) (2) A number of LLMAs similar to that of comarcas23 must be 
obtained (this figure being considered as reasonable according to the preferences of the regional 
administration when it delineated areas for statistical and policy making purposes) (3) The map of 
LLMAs should consist in a set areas homogeneous in size when this does not affect the representation 
of the socioeconomic reality of the affected zone (this is especially relevant in the environment of the 
metropolitan area of Valencia, the capital city of the autonomous region). As a measure of the 
geographical and administrative convenience of a particular regionalisation exercise, the dispersion 
observed among the zones in terms of surface area and population has been studied (with the number 
of non-contiguities in the draft zones, before manual adjustment, and the fit to the “traditional 
perception of space” - this being by far more subjective and difficult to evaluate- acting as secondary 
criteria). 

 
For the identification of LLMAs the minimum self-containment level (minimum of supply 

and demand-side self-containment) was set at 75% and a minimum size of 8,500 resident workers. A 
size/self-containment linear trade-off was allowed so that a zone with 70% self-containment was 
accepted if the size exceeded 17,000 (the range in the minimum size is equivalent to about 20000-
10000 active population)24. These self-containment values were fixed in levels similar to those used in 
the United Kingdom. The minimum size range was established so that the resulting number of areas 
was similar to that of comarcas, the basic infra provincial aggregation of municipalities used by 
regional administration for statistical purposes and for the development of certain policies, this 
number being considered as desirable or acceptable by the regional administration.  
 
LLMAs for overall working population 
 

The application of the selected regionalisation procedure leaded to the delineation of 27 
LLMAs (figure 2), a number close to that of comarcas (34), with a number of LLMAs that is quite 
different when the Northern provinces of Castellón and Valencia (5 and 9 LLMAs respectively) are 
compared to the Southern province of Alicante, that is divided into 13 more homogeneous LLMAs 
which are more robust according to the sensitivity analysis carried out. The selected map of LLMAs is 
that offering a more stable solution for the LLMA around the city of Valencia. As can be observed, 

                                                 
23 The autonomous region of Valencia is divided into 34 comarcas. Although they partially correspond 

to the functional reality of the territory mostly historical and geographical factors rather than economic or 
functional considerations underlie their boundaries and there is still a controversy, especially in Catalonia (Clusa, 
1999) about their delimitation since no systematic formal procedure was employed. 

24 Despite using the same method the exercise presented here differs in several parameters to that of 
Casado-Díaz (2000a), as is reflected in the resulting map of LLMAs. 
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the result is a LLMA very large in size25. Although this result could be considered as unsatisfactory, 
since it fails to meet one of the criteria expressed above, that of homogeneity, it reflects the functional 
reality of territory. This reality is marked by the high level of dependency of diverse groups of 
municipalities integrating the rings around the capital city and by the absence of second level 
employment centres with an economic structure sufficiently diversified in different economic sectors 
so as to compete with the capital city.  
 

Once the procedure was applied 17 non-contiguities were observed. They were solved within 
the final step, that of optimisation of boundaries. Thus, those municipalities were reallocated and the 
algorithm run again to guarantee that after these modifications the statistical requisites included in the 
procedure were still respected.  
 
 As can be observed in table 3, three of the LLMAs (Calpe, Onda and L’Olleria) are quite 
close to the minimum threshold in one of the criteria, size, which makes them quite sensitive to 
changes in this absolute parameter. However, all LLMAs meet the self-containment criteria very 
easily, this value reaching a minimum in the case of Alzira (81.9%), and being well above 90% in 
most of the rest of LLMAs.  
 
Table 3.  Characteristics of LLMAs in the autonomous region of Valencia 
 

LLMA Job ratio Supply-side 
self-

containment 

Demand-side 
self-

containment 

Working residents 

1. Albatera 0,894 0,833 0,932 10.014 
2. Alcoy 0,988 0,946 0,958 28.736 
3. Alicante 0,981 0,928 0,946 106.232 
4. Novelda 0,938 0,868 0,925 13.088 
5. Benidorm 1,026 0,962 0,937 34.302 
6. Calpe 1,106 0,947 0,856 8.651 
7. Denia 1,079 0,943 0,874 25.099 
8. Elche 1,037 0,954 0,920 63.812 
9. Elda 1,028 0,952 0,926 27.349 
10. Ibi 1,022 0,961 0,941 11.066 
11. Orihuela 1,002 0,900 0,898 17.541 
12. Torrevieja 0,988 0,911 0,923 25.348 
13. Villena 0,968 0,925 0,956 10.528 
14. Benicarló 1,021 0,941 0,921 12.025 
15. Castellón de la Plana 1,027 0,971 0,945 91.662 
16. La Vall d’Uixó 0,930 0,874 0,940 30.582 
17. Onda 0,991 0,865 0,873 8.581 
18. Vinaròs 0,970 0,920 0,948 11.962 
19. Alzira 0,954 0,819 0,859 60.049 
20. Canals 0,950 0,885 0,832 14.993 
21. Gandia 0,977 0,929 0,951 45.320 
22. Xàtiva 0,948 0,837 0,884 19.235 
23. L’Olleria 0,956 0,877 0,918 8.561 
24. Ontinyent 1,020 0,947 0,929 15.875 
25. Requena 0,956 0,917 0,960 13.708 
26. Sueca 0,916 0,842 0,919 17.165 
27. Valencia 1,011 0,973 0,962 473.493 

 
Source: own elaboration using data from 1991 Census of Population. 

                                                 
25 The difficulties of dividing the area of Valencia in more LLMAs were also clear in the functional 

regionalisation carried out by the Regional Government (COPUT, 1995) using a wider number of variables. 
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Figure 2. Local labour market areas in the autonomous region of Valencia, Spain (overall working 
population) 
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One fact that supports the consistency of the regionalisation is that LLMAs are ‘nested’ in the 

corresponding Distritos Territoriales (DTs). DTs are functional areas that the regional administration 
defined (COPUT, 1995) as spatial units for future policy making. For their delimitation a wide range 
of variables were used (demographic, economic, geographic, features of infrastructure) and the result 
was a six-tier regionalisation. LLMAs as defined here can be nested in the level 5 regionalisation (14 
DTs) with almost no changes (although their boundaries do not exactly correspond to the more 
disaggregated level 6 that divides the region into 24 DTs). As has been stated this coincidence 
reinforces the consistency of LLMAs which have been obtained using a single source of information 
(commuting data) and allows us to be optimistic about the possibilities of future uses of LLMAs for 
the implementation of labour market policies by the regional administration. If LLMAs were finally 
chosen for this it would be easy to integrate labour market policies undertaken on this spatial basis 
with other measures belonging to policies which may be soon referred to DTs such education, 
housing, transport planning and so on. The overall correspondence between COPUT areas and 
LLMAs, together with the fact that many of the data used as inputs for the delineation of the COPUT 
areas are more recent in time than those from the 1991 Census of Population that served as a basis for 
the delineation of LLMAs, mitigates concerns regarding the age of data. On the other hand, the map 
depicts 27 LLMAs, a number which is similar to that of comarcas, although most of borders do not 
exactly fit when comparing both classifications.  
 

After the comparison with other sets of administrative and functional areas, the sensitivity 
analysis allows a second test of the goodness of the specific map of LLMAs selected. This analysis 
consists in the study of the variability of the number and specific boundaries of LLMAs after small 
changes in the parameters are introduced. When this was done, the set of LLMAs in the Southern 
province of Alicante proved to be very robust, its number being very similar for very wide ranges of 
values for the parameters, its boundaries being marked by a low degree of volatility. This province is a 
very structured area, with labour markets whose performances are clearly independent, something that 
was already observable studying the travel-to-work flows among the municipalities in Alicante. In the 
Northern province of Castellón LLMAs are also quite stable, although they are larger and have a 
certain tendency to expansion in the case of the LLMA centred in the capital city that gives the name 
to the province, either by the absorption of a whole LLMA (Onda), or by the attraction of part of it 
(this is the case of some of the municipalities in LLMA Vinaròs, some of them are included in LLMA 
Castellón when certain parameters are altered). Finally, the province of Valencia is the one composed 
of more volatile LLMAs, especially in the case of those built around Alzira and the capital, Valencia.  
 
 Maybe one of the more obvious conclusions that arises from the analysis of map 2 is, as has 
been stated before, the contrasting sizes of the different LLMAs (something common in other 
exercises, Smart, 1981:308). The case of LLMA whose centre is Valencia is clear. As stated before 
this can be related to the relevance of the capital city in terms of resident workers and jobs. Thus, 
21.57% of jobs in the autonomous region of Valencia are located in the city of Valencia, where 
19.73% of regional workers reside. The diversification of the economic structure of the potential foci 
around Valencia seems to be the key factor explaining this. If any of these foci was to reach the status 
of centre of an independent LLMA it would be necessary for it to succeed in the provision of a wide 
variety of jobs, or to significantly increase the share of services in the local economy. An abundant 
group of municipalities in the province of Alicante meet this requisite, and allow a greater number of 
independent LLMAs to be identified there when the overall working population is considered. 
 

Some industrial centres exist in the periphery of the city of Valencia register strong net in-
commuting flows when only workers in the manufacturing sector are considered. This is the case, for 
example, of Almussafes, Paterna or Quart de Poblet, that register relevant in-commuting flows from 
Valencia26 and become foci of independent specific LLMAs when only workers in the manufacturing 
                                                 

26 In fact, the city of Valencia also losses its condition of focus of the LLMA it belongs to when specific 
sets of maps of LLMAs are delineated using information for supervisors and skilled manual workers in 
manufacturing and construction and for the group of unskilled manual workers.  
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sector are considered. However, they are unable to play this role when LLMAs for overall working 
population are delineated, given the strength of the links (specially in the service sector) between the 
city of Valencia and a large group of municipalities many of them at significant distances inland the 
province.  This becomes clear in the strong disequilibrium in commuting in favour of the capital city 
for workers in administrative tasks, in shops, in hotel and restaurant businesses services and in 
personal and domestic tasks. These flows are also responsible, together with the difficulties of some of 
these areas to reach the minimum size requirement, of the merging with the city of Valencia of some 
of the predominantly agricultural comarcas inland in the province. These links are still relevant for 
numerous municipalities even when self-containment criteria are relaxed, as was observed in the 
sensitivity analysis carried out. 

 
 On the other hand, the LLMAs delineated are very self-contained. Therefore when 
commuting among LLMAs is analysed, only 60 (about 8%) of the 729 cells in the matrix of 
commuting flows between LLMAs account for more than 1% of jobs in the LLMA of origin. Among 
them, only 7 aggregate flows are larger than 5%. Finally, table 3 shows that most LLMAs can be 
considered almost ‘balanced’ labour markets (Coombes et al., 1986), since in only one case (LLMA 
Albatera) job ratio diverges more than 10% from unity. 

 
As was stated before, one of the uses of LLMAs in Italy was the identification of industrial 

districts. The analysis of the flows among the diverse LLMAs in the autonomous region of Valencia 
shows that some neighbouring and similarly specialised LLMAs do not exchange significant numbers 
of workers despite the existence of large difference in terms of unemployment rates. This fact suggests 
the existence of some forms of territorial differentiation linked with the potential existence of diverse 
regional industrial clusters or other forms of economic agglomeration characterised by specific sets of 
features that make the transition from one territorial labour market to another not so feasible as could 
be expected. The contribution of LLMAs to the understanding of the way these economic processes 
take place in specific territories is a field of work that has already been explored in some works (see, 
for example, Sforzi, 1987; some additional references are reviewed in Casado-Díaz and Taltavull, 
2003, where an analysis for the autonomous region of Valencia is also carried out). 
 
LLMAs for occupation sub-groups of working population 
 

As has been previously pointed out, one way of analysing the behaviour of the diverse sub-
groups into which working populations can be classified is through the aggregation of the individual 
commuting flows between municipalities to define specific sets of LLMAs whose average size and 
specific boundaries can be compared to illustrate how diverse occupations are linked to different 
average commuting behaviour as an answer to certain characteristics. To make the results comparable 
this must be done following the same procedure and values for the parameters expressed in relative 
terms. To allow comparison those parameters referring to absolute values (minimum size 
requirements) are scaled down according to their nature. It must be pointed out that even if there is not 
a consensus about the specific procedure and values for the parameters involved, the application of the 
same method to different sets of raw data allows comparison with the behaviour of the overall 
working population, since it seems reasonable that the same kind of differences (not necessarily with 
the same degree of significance) will appear when alternative procedures are applied. Therefore, using 
the same methodology but scaling down the absolute minimum size requirement according to the 
different sub-group weights27, specific sub-group LLMAs have been defined for four clusters of 
occupation categories. The results are displayed in figures 3, 4 and 528. As can be observed, the 

                                                 
27 Minimum size requirements where reduced to the range [2,120-1,060] in the case of professionals 

and managers in public and private firms, [2,140-1,070] for the LLMAs based on administrative and clerical 
workers data, [4,230-2,115] for manual supervisors and skilled manual workers, and [2,052-1,026] for unskilled 
workers in construction, mining and other sectors. 

28 One particular concern when developing this kind of exercises is the sparseness of data. This may 
result in decreasing interpretability and the regionalisation may suffer from a lack of robustness (Green et al, 
1986; Coombes et al., 1988). For the sake of simplicity in figures 3-6 municipalities with flows equal to zero for 
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number of LLMAs varies from 19 in the case of professionals and managers in public and private 
firms to the 45 areas identified for unskilled workers in construction, mining and other sectors.  
 
 As expected, the four sets of occupation groups analysed develop their activities in labour 
markets defined by geographical boundaries that on average are very different. This is clear in figures 
3 to 6, displaying the maps of specific LLMAs for the four occupation groups considered29. As can be 
observed, LLMAs for professionals and managers in public and private firms are much larger than 
those of unskilled workers in construction, mining and other sectors, which are the other extreme in 
the scale of individual mobility (in fact, four of the specific LLMAs for this group are constituted by a 
single municipality with a self containment higher than 91%). Both the sets of LLMAs for 
administrative and clerical workers, on the one hand, and supervisors and skilled manual workers in 
manufacturing and construction, on the other, are placed in an intermediate position between these 
two extreme cases. It must be pointed out, however, that this relationship is not evenly distributed 
throughout the territory. 
 

These results are comparable to those obtained for the United Kingdom by Coombes et al. 
(1988), although the specific ratio between the number of specific LLMAs and overall population 
number of LLMAs diverge. The reason for these small divergences can be related to the differences 
between the manufacturing industry in Valencia, where a predominance of small and medium size 
firms is observable, and where plants adopt a pattern which is more sparse when compared to that in 
the United Kingdom, which is specially true for the Southern province of Alicante, this leading to a 
higher number of unskilled manual workers specific LLMAs in relation to overall population in the 
region of Valencia when compared with the results of Coombes et al. (1988).  
 

The results seem to confirm, in any case, the existence of a relationship between a measure of 
status and the number of LLMAs. Thus, a higher number of LLMAs is associated with occupations 
characterised by higher incomes and higher qualification requirements, although this relationship is 
not evenly distributed across the territory, since for every sub-group considered a more numerous 
number of LLMAs is observed in the province of Alicante than in the Northern provinces of Castellón 
and Valencia. In Alicante these specific LLMAs are very similar in shape and size to those of overall 
working population, what underlines the robustness of the map defined in the province of Alicante as 
displayed in figure 2.  

 
Different explanations can be found for this relationship between incomes and commuting30. 

Most obvious is that precisely those having access to higher incomes are the ones being able to afford 
longer commuting trips (given the higher associated cost in pecuniary terms), since these journeys to 
work represent a lower share of the salaries they receive. However, this must be traded-off to the fact 
that more qualified and higher income workers face a higher opportunity pecuniary cost for the use of 
the time invested in the travel to work. Two different explanations have been offered by literature for 
this situation. On the one hand, authors like Simpson (1980) link this to search theory and have shown 
that the skills acquired by workers are to a certain extent specific what restricts the choice of jobs and 
leads more qualified workers to look for and find jobs in areas that on average are larger than those 
associated with other groups of workers, despite the fact that the value of the time associated to 
commuting is higher in this case. In this sense, Goodman (1970:181) pointed out than in the case of 

                                                                                                                                          

some sub-group have been merged to the LLMAs they belong to when aggregate working population is 
considered (figure 2). 

29 The analysis of commuting by clusters of occupations carried out here covers only 62.01% of overall 
working population as displayed in table 1. A high degree of similarity of the diverse occupations included in 
each of the four clusters analysed here has been observed in a different piece of work through a logistic 
regression analysis using individual data (Casado-Díaz, 2001), what reduce the relevance of the potential bias 
associated to the inclusion of workers with a very different behaviour as conforming a single group. 

30 Some of the older references on occupation differences in commuting can be found in O’Connor 
(1980). 
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manual workers, it is unlikely that the system of communication covers an area larger than that 
associated with local media, local employment offices and the environment where friends and 
relatives work. In Spain Costa et al. (1993:216-7) have shown that the recruiting channels used by 
firms belonging to local productive systems vary with occupation. Most quoted channels used by 
firms are, according to the survey, personal contacts, followed by internal promotion and local offices 
of the public employment services. According to the authors, qualified workers are more frequently 
recruited through firms specialised in the selection of personnel (this being especially true for 
managers and highly qualified technicians, advertising in nation wide newspapers and internal 
promotion). Semi-qualified workers are recruited, in addition to internal promotion, by direct selection 
among graduates from professional secondary education centres. This is the case of clerical workers 
and qualified manual workers. Finally, less qualified workers are mainly recruited through local level 
channels like personal contacts and offices of the public employment services. These differences 
among the recruiting channels associated with each specific group of workers have an obvious impact 
on commuting, since they involve different size fields. 

 
A second explanation of the divergences observed in commuting depending on occupation 

stems from traditional residential location models derived from Alonso (1964). These models assume 
the existence of an employment centre and a number of workers searching for a place of residence that 
meets a certain set of features, and is located so near the centre as possible to minimise the time spent 
in commuting as well as other pecuniary and non pecuniary costs. Negative facts like congestion and 
other factors associated with urban agglomeration act pushing workers toward the extension of their 
journeys to work if this allows them to have access to better dwellings. These models assume workers 
that maximise utility given a budget restriction, exchanging proximity to the place of work for certain 
new dwelling or place of residence characteristics (that could lead higher income workers to search 
for residences located further from the centre). Accessibility to the place of work would act as an 
inferior good exchangeable for space availability and environmental factors, leading to a certain 
segregation of space between inhabitants with different income and education levels (with diverse 
implications; see Klaassen, 1987).  

 
In addition to income differentials also the distribution of economic activity throughout the 

territory contributes to the existence of diverse commuting patterns (and therefore average size of 
specific LLMAs), with the average size differentials between plants in different economic sectors 
playing a determinant role in the pattern of commuting of their workers. The predominance of small 
size shoe, textile and toy industries, among others, in the province of Alicante, contributes to a higher 
number of independent skilled and qualified manual workers specific LLMAs there when compared to 
the figures in Castellón and Valencia, whose specialised workers are more likely in larger plants in the 
ceramic, chemical and automobile related industries.  
 
 The province of Valencia is characterised by industries whose average plant size is higher 
than the mean in the region and especially the province of Alicante (IVE, 1993). Thus workers 
residing in Valencia commute in a larger share out of the municipality of residence when compared to 
the average (25%). This is for example the case of workers in the industry of transport materials 
manufacturing (65%), or workers in the chemical industry (35%) versus workers in the shoe industry, 
among whom only 20% cross municipality boundaries to work. 
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Figure 3. Specific LLMAs for professionals, and managers in public and private firms 
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Figure 4. Specific LLMAs for administrative and clerical workers 
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Figure 5. Specific LLMAs for supervisors and skilled manual workers in manufacturing and 
construction 
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Figure 6. Specific LLMAs for unskilled workers in construction, mining and other sectors  
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5. CONCLUSIONS 
  

After reviewing the concept of local labour market area and briefly discussing some issues 
regarding the practical implementation of it, as well as the Spanish literature on this subject, the 
empirical section of this paper has contrasted two hypotheses. First, the existence of functional areas 
characterised by a high degree of self containment in the autonomous region of Valencia is clear; 
these areas can be considered local labour market areas and they can serve as a test of the applicability 
of standard procedures used in other countries to Spain. Second, the application of the same 
procedures to specific occupation groups of workers demonstrates the heterogeneity of the average 
behaviour of each of these groups in terms of commuting, what can be relevant for the development of 
labour market policies and the collection of relevant information that can serve as an input for it.  
 
 The analysis has shown the existence of a territory factor accounting for part of the 
differences observed, to which a set of historical and institutional features difficult to measure may 
also contribute. In the province of Alicante and the Southern part of Valencia very structured and 
robust zones emerge whose boundaries do not significantly change independent the occupational 
group considered. Unlike these, in the rest of the province of Valencia and in the Northern province of 
Castellón, LLMAs are more complex, their limits being more unstable and sensitive depending on the 
specific sub-group of workers considered. The singularity of the diverse parts of the territory is 
therefore clear, and underlines the need to reject generalisations and centring local and regional 
research in specific areas that must be defined in an appropriate way that must be coherent with the 
object of study, which is not the case for most of administrative areas.  
 
 Three ways have been proposed here to test the adequateness of the delineation of LLMAs 
presented. First, a formal procedure already applied in other countries that meet the criteria proposed 
by Eurostat for the delineation of employment zones has been used. Second, through the comparison 
with alternative administrative and functional divisions of territory. Finally, a sensitivity analysis that 
shows how the results were not significantly affected by small changes in the fixed and relative 
parameters used in the analysis has been carried out. 
 
 The formal procedure applied here to a particular case, the autonomous region of Valencia, 
demonstrates (1) the ability of the procedure to yield self-contained functional areas and (2) the need 
to carry out cross national exercises to be able to find suitable values for the parameters so that the 
procedure can be applied internationally to allow comparison. In particular, in the case of Valencia, 
the minimum size requirement seems to be crucial in the definition of the number of LLMAs arising. 
On the other hand, the minimum self-containment level results in the definition of a large LLMA that 
takes the capital city of Valencia as a centre when overall working population is considered. This 
result could be interpreted as a sign of the inability of the procedure for dealing with metropolitan 
areas, although evidence shown in this paper underlines that the degree of centrality of the city of 
Valencia makes it a singular place when compared with other metropolitan areas where low range 
cities have been able to articulate the territory and give place to independent areas in terms of 
commuting. 
 

The degree of centrality reached by Valencia in overall terms stems from the behaviour of 
certain groups of workers for which Valencia acts as a particularly relevant employment centre. This 
circumstance can be associated with the lack of employment opportunities for them in the comarcas 
where they reside, something crucial in predominantly agriculture inland comarcas of the province of 
Valencia. Unlike these groups of workers, it is possible to identify areas reaching higher levels of self-
containment when the manufacturing sector is separately considered, for example. In the province of 
Alicante, LLMAs are more numerous and therefore smaller on average, and in several cases there is 
evidence of the existence of local productive systems, given their economic specialisation and the 
predominance of small and medium size firms, as well as the high degree of integration observed 
within them. These markets are characterised by a high degree of autonomy and only a small part of 
working population commute between them despite similar economic specialisation and the existence 
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of disparities in terms of unemployment rates, what can be considered as evidence of the existence of 
internal labour markets.  
 

Disaggregate analyses demonstrate the existence of larger (and therefore less numerous) 
LLMAs when more qualified (and probably higher income) workers are considered. These differences 
have been linked in the paper with the specificity of skills in those with higher qualifications, which 
leads them to widen the boundaries of the areas where they search jobs (and is reflected in the 
differences observed in the recruitment channels relevant for the diverse sub-groups of workers). An 
additional explanation for this relationship is that higher income workers consider proximity to the 
place of work as an inferior commodity exchangeable for space availability and a set of environmental 
features leading to a certain segregation of space among inhabitants of different income and education 
levels. 

  
In terms of employment policies and planning, the utility of local labour market areas as 

instruments for diagnosis and design is clear. LLMAs reflect a set of labour market features and are 
the result of the forces leading the location of dwellings and economic activity, as well as the situation 
of transport and, finally, depend on individual decisions of workers that are heterogeneous and 
therefore very frequently answer in diverse ways to decision environments that do not differ in a 
significant way. The sets of LLMAs proposed here allow the elaboration of statistical indicators 
relevant for the analysis of labour phenomena, giving the self-containment and size requirements used 
in their delineation. Besides, they provide a frame for the implementation of labour and industrial 
policies at local and regional levels, policies that could be formulated in a different way according to 
the specific occupation sub-group considered.  
  

If it was considered that the existence of these discrepancies in local labour market 
boundaries and average sizes influence the abilities or possibilities of certain groups of workers to 
access certain kinds of work (permanent, well paid, etc.) the use of specific policies to solve these 
situations could be considered. These policies could include labour market measures, transport 
infrastructures developments and modifications, or specific measures aimed at improve information 
channels about vacancies or training for certain clusters of workers, for example. On the other hand, 
from the point of view of planning and housing policy, it could be argued that LLMAs are reasonable 
territorial units for diagnosis and the identification of flows that could be considered as too long or too 
numerous. Achieving smaller LLMAs could be considered as a means for reaching situations where 
flows are less numerous and on average involve shorter journeys to work, these aims considered as 
desirable for environmental or individual welfare reasons, for example. 
 

The 2001 Census of Population has brought substantial changes in the availability of journey 
to work data in Spain, incorporating questions on place of work, means of transport and duration of 
the travel-to-work journeys for all the country. Once these data are available a qualitative change in 
the nature of the research work carried out until now is expected, given the possibility of analysing 
commuting at a national level for the first time, linking all different dimensions of mobility to 
socioeconomic features of population. This map constitutes a first step of an analysis that will include 
variables like the expansion of housing market in certain areas, changes in infrastructure and the 
evolution of housing prices and the patterns of migration moves. This research will be completed 
exploring their impact in the 1991 and 2001-based set of LLMAs and (in certain cases) associate 
industrial clusters, this comparative analysis being only possible for eight of Spanish regions due to 
the absence of the relevant data. The accumulated experience in Catalonia and the autonomous region 
of Valencia in the delineation of LLMAs following different variations of the procedure proposed by 
Smart (1974) together with that proposed here, a slightly modified version of the proposal by 
Coombes et al. (1986), have already faced many of the more relevant practical questions arising in 
these kind of exercises, and have shown their potential also in Spain.  

 
To conclude, we would like to note the considerable effort for producing statistical data 

referred to functional and not administrative areas that have been developed in other countries for 
several decades. Examples that exhaustively cover national territories are Travel-to-Work Areas in the 
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United Kingdom, and the definition of sistemi locali del lavoro and industrial districts in Italy31. 
Despite the sometimes severe criticism these areas have proved to be useful for both policy and 
research aims. The 2001 Census of Population brings a significant opportunity for the Spanish 
Government and regional authorities to use data on commuting flows (possibly in combination with 
other sets of data, both quantitative and qualitative) to produce functional areas to be used in the 
future. The challenge resides now in the need to go beyond the academic sphere to make functional 
divisions of territory more relevant for the design, implementation and evaluation of public policies, 
therefore taking advantage of the growing interest that public administration shows now for the local 
aspects of labour markets, and the likely re-designing of the institutions following growing de-
centralisation from the central to the regional governments, and what will be more relevant in the 
future, from regional to local governments.  
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