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The drivers of long-distance commuting in 

Chile: The role of spatial distribution of 

economic activities 

Francisco Rowe, Martin Bell 

Abstract. Long-distance commuting has emerged as an alternative to migration to 

regulate spatial labour markets. Coupled to changes in the labour and housing 

market, technological advances have promoted long-distance commuting by 

reshaping the links between the spatial distribution of population and regional 

economies. While previous research has examined these links in developed 

countries, less is known about how these changes have played out in developing 

economies. Using micro-census data and regression analysis, this paper addresses 

this gap by examining how the contextual framework has shaped long-distance 

commuting in Chile. Results reveal that the nature and spatial distribution of 

mining and construction activities have been the primary mechanism to promote 

long-distance commuting in Chile. This contrasts with developed countries where, 

along with these activities, factors associated to the new service economy also 

comprise predominant forces promoting long-distance commuting, particularly 

across high skilled occupations. 

Keywords Long-distance commuting, spatial labour markets, mining extractive industries, 

Chile.1 
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1. Introduction 

Labour migration and long-distance commuting interact to regulate discrepancies 

in regional labour markets. Individually, these processes reflect spatial flexibility; 

jointly they shape the way labour supply adjusts to demand (Yapa et al. 1971; 

Evers and Van Der Veen 1985). Over the last three decades, substantial attention 

has been devoted to the forces driving long-distance commuting (Rouwendal and 

Rietveld 1994; Green et al. 1999; Helminen and Ristimäki 2007), showing that 

telecommunication and transport technologies (Hardill and Green 2003), new and 

flexible forms of work organisation (Houghton 1993), along with rising female 

labour force participation and home ownership (Green et al. 1999; Oswald 1999), 

and persistent spatial differentials in living costs (Cameron and Muellbauer 1998) 

play significant roles.  

Work, to date, however, has concentrated on developed nations and focused on 

commuting within metropolitan areas, rather than between more extensive labour 

market regions (Eliasson et al. 2003; Melo et al. 2012). Less is known about how 

these developments have played out in developing economies, partly due to the 

lack of appropriate data. In practice, however, there are strong reasons to suggest 

that the impacts of some of the above developments may be even more 

pronounced in the developing world. In Latin American (LA), for example, 

following a period of import-substitution and population concentration from the 

1930s to the 1970s, several economies experienced tumultuous transformations, 

characterised by economic liberalisation and export-oriented development, 

improved access to telecommunication and transport technologies, and increasing 

inflows of Foreign Direct Investment (FDI) (ECLAC 2012). As a result, many 

large-scale natural resource-based projects developed in locations distant from 

major population centres (ECLAC 2012). These projects reshaped the economic 

landscape of LA countries, and triggered substantial adjustment in labour supply. 

Aroca and Atienza (2008, 2011) revealed the negative economic impacts of long-

distance commuting on the Chilean mining region of Antofagasta, but to date 

there has been no attempt at a more systematic, nation-wide analysis of the extent 

and driving forces of long-distance commuting in Chile. 

This paper aims to redress this deficit by examining how the changing spatial 

configuration of economic activities and human settlement pattern have shaped 

long-distance commuting in Chile. In particular, it seeks to determine the key 

contextual forces that have shaped long-distance commuting in Chile. Using 

confidentialised micro-data of the 2002 Chilean population, this paper first 

analyses the patterns of commuting between Chilean regions and then applies a 

linear regression model to identify the factors driving long-distance commuting. 

The results seek to establish whether long-distance commuting in Chile has 

responded in a similar way to the set of forces found to trigger the emergence of 

long-distance commuting in developed countries. 
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The next section reviews the contextual forces identified as shaping long-

distance commuting in developed countries, and argues how these forces may 

have unfolded in Chile as a result of a period of remarkable economic and political 

transformation following the country’s rapid economic liberalisation. Section 3 

then examines the literature on the individual factors associated to long-distance 

commuting and establishes a number of hypotheses to be tested in the Chilean 

context. Section 4 describes the data and methodology used before the results are 

presented and discussed in Section 5. Section 6 summarises the key findings and 

discusses policy implications. 

2. Contextual forces promoting long-distance commuting 

Long-distance commuting is generally defined as the journey from a place of 

residence to a place of employment over a certain distance threshold.1 Unlike 

migration, long-distance commuting does not involve a “permanent” change of 

residence and is highly variable in duration (Bell and Ward 2000). In spatial 

labour markets, long-distance commuting is an alternative to migration as a 

mechanism to meet labour demand. People may decide to commute, migrate or a 

combination of both in order to take up a job opportunity in a distant location. 

Individual decisions thus connect these two forms of mobility, with the 

implication that changes affecting migration may also impact long-distance 

commuting or vice versa. Mobility transition theory suggests that as countries 

develop, levels of migration are likely to decline due to increasing long-distance 

commuting (Zelinsky 1971). 

As nations develop, various forces operate to increase commuting levels. With 

improvements in transportation infrastructure and Information and 

Communication Technologies (ICTs), “new” and more flexible work practices 

have emerged. Various forms of remote working, including home-working and 

teleworking have become increasingly common, giving rise to a greater spatial 

separation between home and work (Hardill and Green 2003; Janelle 2004; 

Helminen and Ristimäki 2007), while the introduction of more advanced transport 

technologies has reduced travel times and costs (Rouwendal and Rietveld 1994; 

Rietveld and Vickerman 2004; Lafourcade and Thisse 2011). 

Coupled to these developments, rising female labour force participation and 

home ownership have also fostered long-distance commuting. Rising female 

labour force participation has entailed the formation of dual-earner and dual-career 

households, promoting a greater substitution of migration for long-distance 

commuting as a mobility strategy and vice versa (Green 1995). These households 

seek to avoid migration as it is likely to imply sacrificing one partner's career. 

                                                           
1 Various thresholds have been used. Section 4 provides a short discussion of these 

thresholds and definition of long-distance commuting. 
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Rising home ownership may also involve substitution of migration for long-

distance commuting as owner-occupiers tend to move less due to the high 

transaction costs, and strong emotional attachment to their homes (Oswald 1999). 

2.1 Contextual forces in Chile 

These developments have also occurred in the developing world and, like 

urbanisation and the demographic transition, they are likely to have unfolded more 

rapidly than in developed countries (UN 2004). In Chile, the path to modernisation 

appears to have further fostered the growth of long-distance commuting through a 

unique sequences of economic and political developments. 

From the 1930s to 1973, Chile adopted an Import Substitution Industrialisation 

(ISI) strategy of economic development and a closed, centrally planned economic 

regime. This economic model promoted migration to the main centre of 

employment of the country, Santiago, resulting in increasing population 

concentration in the Metropolitan Region (MR) during the 1960s (Herrick 1965). 

This was largely because, under the ISI model, companies located close to areas 

with large populations, in order to sell to the domestic consumer market (Gilbert 

1993; Uribe-Echevarría1995, 1996). As the MR had a privileged location in the 

middle of the country, the largest consumer market and centralised governmental 

and business activity, this region experienced rapid population growth and 

clustering of firms. 

In 1973, Chile underwent a military coup commanded by Pinochet which 

terminated the ISI model. Between 1975 and 1982, the military government 

implemented a series of structural reforms to stabilise and transform the Chilean 

economy into a free-market system (Corbo et al. 1997). These reforms achieved 

fruition in the early 1990s, when Chile transitioned into a globalised, market-

oriented economy, with rapid economic growth and increasing FDI (Figure 1).  

With FDI focused largely on natural resource-based activities in areas distant 

from the main population centres, these developments changed Chile's economic 

landscape. This led to dispersal of economic activity to mining and agricultural 

regions, and generated a number of large-scale construction projects (Gilbert 

1993; Uribe-Echeverría 1996). This more balanced pattern of regional 

development promoted substantial labour adjustment, transforming the migration 

system. The migration network shifted from unidirectional, centralised flows to 

the MR to a more dispersed system with large flows to natural resource regions, 

and triggered persistently high levels of migration (Rowe and Aroca 2008, Rowe 

2013a). Coupled to Chile's unique physical geography and settlement pattern, this 

shock to the spatial economic system of the country is likely to also have 

promoted long-distance commuting. 
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Pre-military coup Post-military coup

 

Fig. 1. Trends in FDI and GDP growth, pre- and post-military coup in 1973. 

Source: Authors’ elaboration using GDP data from Díaz et al. )2010= and FDI data from Foreign 

Investment Commitee (www.foreigninvestment.ck), las visited on 09/10/12. 

 

Figure 2 shows the distinctive spatial distribution of population, mining and 

construction activities in Chile characterised by high concentration of population 

in the MR, clustering of mining in northern regions and wide distribution of 

construction activity. From the early 1990s, regions outside the MR have 

experienced consistently high levels of FDI, generating large increases in labour 

demand for construction workers, mining operators and technical experts. 

However, since human capital in Chile is concentrated in the MR, and the main 

cites in mining regions are unattractive places to live (Aroca and Atienza 2008; 

Lagos and Blanco 2010; Rowe 2013b), companies have sought to source labour 

through the use of Fly-in/Fly-Out (FIFO) and Drive-in/Drive-out (DIDO) 

operation arrangements, and it is this discrepancy that is argued to have been 

pivotal in promoting long-distance commuting (Rowe 2013a). 

In developed countries, the nature of mining and construction is often identified 

as a major trigger of long-distance commuting. In Australia and Canada, most 

long-distance commuting is driven by the use of shift rosters to manage mining 

and construction operations, promoting extended schedules away from home 

(Storey and Shrimpton 1988; Houghton 1993). In the construction sector, these 

work arrangements are common because construction projects have tight 

schedules and involve short-term contracts (Storey and Shrimpton 1988). In the 

mining sector, they are often used because mining sites are located in remote and 

inhospitable areas far from major cities and services. In an effort to reduce 

operating costs, companies prefer to finance temporary accommodation and 

commuting, rather than maintain mining towns adjacent to mineral deposits 

(Storey and Shrimpton 1988; Houghton 1993; Storey 2001). In industrialised 

countries, the nature of mining and construction activities have not acted in 

http://www.foreigninvestment.ck)/
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isolation. Key aspects associated to the new service economy have also been 

pivotal in increasing the level of long-distance commuting. 

 

 

 

Fig. 2. Spatial distribution of population, mining and construction activity in Chile. 

Source: Authors’ elaboration using 2002 census. Note: the map was simplified using the 

Douglas-Peucker algorithm. 

 

3. Who commutes long distances? 

Prior work in industrialised countries has identified six broad categories of factors 

that promote the likelihood of long-distance commuting. These are labour market 

characteristics, geographical context, housing market circumstances, demographic 

characteristics, household composition and migration status. 

The influence of economic activities in promoting long-distance commuting is 

reflected in individual labour market characteristics. For instance, Storey and 
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Shrimpton (1988) found high propensities for long-distance commuting among 

Canadian mining and construction workers, reflecting the remote location of 

mining sites and the use of FIFO in mining operations, and also the temporary 

nature and short duration of construction projects. Long-distance commuting has 

also been linked to the agriculture and transportation sectors, reflecting the 

seasonal nature of agricultural work (Bell and Brown 2006; Hanson and Bell 

2007; Silva et al. 2011) and transport system jobs, such as aircrew and drivers 

(Storey and Shrimpton 1988). 

Particular occupations and work classes foster long-distance commuting. 

Individuals in high-skilled occupations are more likely to commute over longer 

distances because of the prestige, financial benefits and intrinsic satisfaction of 

their jobs, and also because these occupations enjoy greater flexibility in working 

conditions (Green et al. 1999). Companies are well disposed to provide greater 

flexibility to highly skilled, managerial and professional employees (Green et al. 

1999; Hardill and Green 2003). Employment type also matters. The self-employed 

and employers are not likely to commute over long distances (Giuliano 1998), 

because they enjoy greater freedom, enabling them to migrate, rather than 

commute (Van Ham and Hooimeijer 2009). 

Geographical context of residential location is a major factor promoting long 

commutes in Canada (Axisa et al. 2012). People living in rural areas tend to have 

longer commutes than those in densely populated regions as employment 

opportunities tend to concentrate in metropolitan areas. On the other hand, greater 

job accessibility in metropolitan centres may also be associated with long-distance 

commuting (Van Ham and Hooimeijer 2009). Compared to residents in areas with 

low job accessibility, those in metropolitan areas can reach a large number of 

potential jobs by making small investments in commuting distance. This thus 

promotes commuting and reduces incentives to migrate for employment reasons 

(Van Ham and Hooimeijer 2009). In capturing these opposing effects of the 

geographical context, the effects of urban hierarchy and job accessibility on 

commuting should be considered together. Less densely populous areas do not 

necessarily have low job accessibility. Indeed, Chilean census data show that 

various municipalities in northern and central-southern Chile with low population 

density have high job accessibility. 

Labour market effects operate simultaneously with the influence of housing 

market conditions. High housing prices often promote long-distance commuting in 

flows because of their deterrent effect on in-migration (Cameron and Muellbauer 

1998). Similarly, housing ownership is argued to promote commuting by deterring 

migration. High transaction costs related to home ownership often discourage 

migration, and hence it is argued to promote long-distance commuting (Van 

Ommeren et al. 2000). In fact, owner occupiers have been consistently found to be 

less likely to migrate than renters (Clark and Dieleman 1984; Helderman et al. 

2004; Helderman et al. 2006). 

Migration is likely lead to long-distance commuting. In Canada and England, 

recent migrants were found to commute over longer distances than longer-term 
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residents (Champion et al. 2009; Axisa et al. 2012). This often reflects commuting 

back to the place of work prior to relocation, before adjusting work location 

(Champion et al. 2009), or because the destination region lacks of suitable housing 

(Green et al. 1999). 

Unlike for migration, there is no consensus on the effect of age on long-

distance commuting. For migration age represents key events in the life cycle 

(Rogers et al. 1978), while propensities for long-distance commuting have been 

reported to be decreasing with age in the Netherlands (Van Ham et al. 2001), and 

peaking at mid-working ages in Spain (Artís et al. 2000). Higher educational 

attainment and being male appear to promote long-distance commuting, with 

males travelling longer distances than females reflecting the greater household 

responsibilities of the latter (Madden 1981; Hanson and Pratt 1995). Highly 

educated individuals usually display longer commutes because after invest in 

education they are willing to commute over long distances to secure suitable jobs 

where necessary (Van Ham et al. 2001; Eliasson et al. 2003). Highly educated 

workers are also over-represented in highly skilled occupations possessing greater 

flexibility, which enables them to alternate days at the office and at home. 

Household composition also fosters long-distance commuting. Reflecting the 

effect of rising female labour participation on spatial choices of families, dual-

earner households tend to have higher commutes and lower migration intensities 

(Agnes 1974; Shick and Tryon 1982; Green 1997). This is because, for one 

partner, migration implies sacrificing a career and promotion prospects, disruption 

to contact networks, and adaptation to a new routine (Mincer 1978; Green et al. 

1999). Dual-earner households thus tend to have higher propensities for long-

distance commuting than one-earner households (Green 1997). Households with 

children face further restrictions to migration since moving disrupts education and 

friendship networks (Green 1997). A lengthening of commuting distance and time 

thus represents a strategy for dual-earner households, especially for those with 

children, to avoid these disruptions (Green 1997; Green et al. 1999). 

From this review, a set of hypotheses concerning the characteristics of long-

distance commuters can be derived (Table 1). The next section describes the data 

and methodology to empirically test their effect on long-distance commuting in 

Chile. 

4. Data and methodology 

To determine the influence of the factors that may promote long-distance 

commuting, this paper uses confidentialised micro-data on the 2002 Chilean 

Census of Population and Housing. The data were extracted from the CHilean 

Migration (CHIM) database assembled by Rowe and Bell (2013). This database 

contains temporally harmonised data on migration for three successive census 

periods in 1982, 1992 and 2002, and data on commuting for 2002. In 2002, for the 

first time, the Chilean census collected information on individuals' place of 



9 

employment affording the derivation of commuting data by comparing this 

information to the place of usual residence. 

 

Table 1. Variables shown in previous research to be positively associated with long-distance 

commuting. 

 

CATEGORY VARIABLE LONGER COMMUTING JOURNEYS EXPECTED 

FOR 

LABOUR MARKET Employment type Full-time employees (excluding the self-employed 

and employers) 

  Industry sector Workers in mining, agriculture, construction and 

transportation. 

  Occupation Workers in highly skilled occupations.  

GEOGRAPHICAL 

CONTEXT 

Population density Workers living in densenly populated locations. 

  Job accessibility Workers living in locatoins with higher job 

accessibility. 

HOUSING TENURE Housing tenure Owner-occupiers. 

RECENT MIGRATION 

STATUS 

Migration status Those who have previously migrated. 

DEMOGRAPHIC 

CHARACTERISTICS 

Age No consensus 

DEMOGRAPHIC 

CHARACTERISTICS 

  

Educational level Workers with higher educational levels. 

Gender Males. 

HOUSEHOLD 

COMPOSITION 

Household 

structure 

Dual-earner households, especially those with 

children. 

Source: Based on previous research (see references in text). 

 

Commuting data can be obtained at three hierarchical levels of geography, 

representing the administrative boundaries of Chile: municipalities (304 minor 

spatial units), provinces (51) and regions (13 major spatial units). It is important to 

note that the number of municipalities and regions contained in the CHIM 

database differs from their current numbers -346 and 15 respectively due to the 

creation of four municipalities and two regions and adjustments to account for 

boundaries changes over time. Transcription errors in census records – as reported 

by Casado et al. (forthcoming) due to misrecording of place of employment and 

place of usual residence data were amended. 

The analysis focuses on the employed segment of the workforce aged 15-64, 

excluding unemployed individuals and those not in the labour force (i.e. students, 

retirees and housewives). The data comprise 4,484,953 individual records, 

equivalent to 79% of the Chilean workforce in 2002. The analysis consists of two 

parts. The first analyses the patterns of commuting between the thirteen major 

regions of Chile. The second part comprises a multivariate analysis which seeks to 
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determine the influence of the above range of variables on commuting distance. 

The model is specified as: 

 (1) 

where D is a n vector with elements di representing the natural logarithm of 

commuting distance for an individual i. X is a n x K matrix containing information 

of various labour market, geographical context, housing market, demographic, 

previous migration experience and household characteristics. ß is a K x 1 vector of 

parameters to be estimated. e is a n x 1 vector with elements ei representing 

unobserved error terms, which are assumed to be independent and normally 

distributed. 

To estimate equation 1, commuting distance (in km) was log transformed to 

normalise its right-skewed distribution, which reflects the distance decay effect on 

geographical mobility. This transformation is convenient because equation 1 can 

thus be estimated by using Ordinary Least Squares (OLS), and coefficients can be 

interpreted as elasticities. When, multiplied by 100, a ß coefficient indicates the 

percentage change in commuting distance associated with a unit change in an 

independent variable. 

It is important to note that our analyses are based on a large data set of over 

four million observations. Working with large data sets entails careful 

interpretation of the results to draw conclusions from estimates. With large data 

sets, standard statistical significance testing becomes less relevant as any null 

hypothesis will almost certainly be rejected (Granger 2003). Rather than based on 

statistical significance, evaluation of model estimation should be in terms of 

economic significance or relationships that are theoretically relevant (Kashyap and 

Stein 2000). We thus focus on theoretically significant relationships in the data, 

rather than on statistical tests. 

4.1. Dependent variable 

Unlike most previous research, this paper uses the natural logarithm of commuting 

distance as the dependent variable. Previous work often defines long-distance 

commuting, based on a dichotomous split, in which moves over a certain distance 

or time threshold, or crossing certain geographical boundary are considered long-

distance commuting moves, and recoded into a binary variable for logistic 

regression analyses. For instance, Van Ham and Hooimeijer (2009) defined long-

distance commuting as work trips that involved journey times longer than 75-

minutes (return), while Öhman and Lindgren (2003) considered long-distance 

commuting moves to be those over 200 km and OECD (2005) those crossing a 

boundary between large administrative areas. These definitions are, however, 

arbitrary and can bias the results by focusing only on one segment of the distance 

distribution. Following the recent work of Axisa et al. (2012), we argue that using 
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the entire distance distribution of commuting moves is likely to provide more 

sensible assessment of the factors that influence long-distance commuting. In this 

context, the magnitude of a regression coefficient captures the length of 

commuting distance. If positive, the larger the regression coefficient indicates, the 

longer the commuting distance an individual commutes. 

Measurement of commuting distance is based on distance between centroids of 

municipal areas, which represent the smallest geographical units at which 

information on place of residence and employment is collected in Chile. Previous 

analyses have commonly ignored moves within the same spatial unit, but omitting 

these moves may bias results by truncating the distance distribution (Bell et al. 

2002). Some intraregional moves involve longer distances than those between 

regions (Boyle et al. 1998). Moreover, excluding intraregional moves reduces the 

total number of movers retained in the analysis and this influences the resulting 

parameter estimates (Boyle and Flowerdew 1997). 

To address this issue, we borrow from the literature on internal migration by 

estimating intra-municipal distances as equivalent to half the radius of a circle of 

each municipality's equivalent area (Long et al. 1988; Bell 1995). As Rogerson 

(1990) indicated, this is a more accurate estimate than the full radius of a 

geographical circle. Figure 3 shows the distribution of moves according to 

commuting distance. As expected, commuting decreases sharply with distance. Of 

the more than 4,4 million people in the workforce, 50 percent commute less than 

12.4 km and only over 3 percent (107 thousand people) commute more than 

100km from their municipality of residence. 
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Fig. 3. Distribution of commuting moves by distance (km). 

Source: Authors’ calculations using 2002 census. Distance corresponds to the Euclidian distance 

between centroids of an individual’s municipalities of residence and employment. 
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In addition, Figure 4 displays a cartogram map of the area size and degree of 

mining specialisation of municipalities. It shows that northern municipalities 

specialised in mining tend to cover larger geographical areas than non-mining 

municipalities in central and central-southern Chile. Because mining deposits are 

usually located far from urban areas, this evidence indicates individuals living and 

working in mining municipalities may commute over long distances – maybe 

covering more extensive areas than those commuting between central and central-

southern municipalities. Excluding intra-municipal commuting distances is thus 

likely to distort estimates of the relationship between mining activity and 

commuting distance. 
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Fig. 4. Cartogram of the geographical size of municipalities in Chile (in km2). Colours represent 

the geographical size distribution across quartiles based on their specialisation in mining. 

4.2. Independent variables 

To examine the influence of the various factors in Table 1, a suite of independent 

variables was included in the regression model. Age, gender and education 

variables were considered to capture the effects of demographic characteristics. 

Since age has been found to have a non-linear effect on commuting, we also 

included age squared in our regression model. Household composition variables 

were also considered to represent the negative impact of being a member of a 

dual-earner household and having children. Housing tenure variables were 

considered to assess the negative effect of being a home owner. A migration 

indicator variable was used to evaluate the effect of recent migration on 

commuting.1 Variables indicating the industry, occupation and class of 

employment of individuals were considered to assess the influence of labour 

market factors; and four variables were included to account for the geographical 

context: population density, job accessibility, mining specialisation and 

geographical centrality of residential location. The variable mining specialisation 

accounts for the fact that individuals living near to mining areas may be less likely 

to be long-distance commuters. However, this variable may also capture 

differences in geographical area size. This is likely to be the case because 

distances for intra-municipal commuters are directly dependant on the size of their 

residential areas, and as shown by Figure 3, mining municipalities tend to be 

larger than non-mining municipalities. We also use the variable geographical 

centrality to capture variations in commuting distances according to individuals’ 

municipality of residence. Workers living in central Chile have a theoretically 

shorter distance to commute compared to individuals in the extreme north and 

south. Appendix A provides detailed information on the definition of these 

variables and presents descriptive statistics of the data used in the analysis. 

This study is particularly interested in the role of the spatial distribution of 

economic activity and the pattern of human settlement on promoting long-distance 

commuting. Hence, particular attention is placed on examining the coefficients of 

the variables representing the influences of industry sector and geographical 

context on commuting distance. We expect large and statistically significant 

                                                           
1 Our model does not suffer from endogeneity problems. Long-distance commuting may be seen as 

a response to and a cause of migration. Our analysis seeks to estimate the influence of a past migration 

move on “present” long-distance commuting. To this end, we capture migration by comparing census 

information on usual place of residence in 1997 and 2002; that is, prior to the date of commuting data 

(i.e. the census date). 
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coefficients for variables associated with working in mining and construction, and 

living in areas with high population density and high specialisation in mining. 

5. Results and discussion 

Before discussing the regression analysis, we establish a general understanding of 

the interregional pattern of commuting. Although these moves include some short-

distance mobility, most involve fairly long distances and provide an accurate 

representation of the forces shaping labour commuting in Chile (Rowe 2014). 

5.1. Patterns of inter-regional commuting 

Census data reveal that 2.6 per cent of the employed workforce (114,900 

workers) commuted to work in a region different from their region of residence in 

2002. While census data indicate that this is smaller than the percentage of 

workers who migrate between regions (6.7 per cent), it is important to point out 

that these statistics are not readily comparable. Migration can only be measured 

over a five-year transition interval using 2002 census data (1997-2002), while 

commuting is measured at the census day. 

To assess the role of commuting in regional labour markets, Table 2 presents 

the net commuting outcomes together with in- and out- commuting flows. The 

broad pattern that emerges is that commuting has operated ‘efficiently’ by 

removing labour from north-central regions (Coquimbo and Valparaíso) and 

agricultural regions in south-central Chile (O’higgins, Del Maule, Bío-bío and 

Araucanía), and by expanding labour supply in mining regions in northern Chile 

(Tarapacá, Antofagasta and Atacama), remote southern regions (Los Lagos, Aysén 

and Magallanes) and the MR. 

Table 2. Statistics of inter-regional commuting 

    COMMUTING 

GEOGRAPHIC 

LOCATION 

REGIONS IN OUT NET NET OF THE 

WORKFORCE (%) 

North Tarapacá  4,651   2,774  1,877 1.2 

  Antofagasta  16,396   2,027  14,369 8.3 

  Atacama  4,486   3,941  545 0.6 

  Coquimbo  4,069   8,012  -3,943 -2.0 

  Valparaíso  10,387   21,356  -10,969 -2.1 

Central Metropolitan 

Region 

 33,715   29,332  4,383 0.2 

  O´higgins  10,353   11,102  -749 -0.3 
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  Maule  6,059   7,708  -1,649 -0.5 

  Bío-bío  9,170   16,040  -6,870 -1.1 

  Araucanía  4,433   8,090  -3,657 -1.4 

  Lagos  7,295   3,956  3,339 0.9 

  Aísen  1,974   174  1,800 5.2 

South Magallanes  1,947   423  1,524 2.5 

Source: Authors’ elaboration using 2002 census data. 

Within this broad pattern, four features stand out. The first is the modest role of 

commuting in the labour supply of the MR. Despite representing the main centre 

of national employment and attracting the largest commuting inflow, this region 

saw an expansion in its workforce through commuting of only 0.2 percent, as a 

result of a large offsetting outflow of workers, principally to its adjacent regions, 

Valparaíso and O’higgins. Movements from/to the MR to/from Valparaíso and 

O’higgins account for more than 28 percent of the commuting flows in the entire 

system, and often take place over long distances, involving a distance of more 

than 80 km, about 1.5 hr travel time. Commuting flows from the MR to adjacent 

regions appear to reflect the temporary nature of the construction sector as they 

are dominated by workers in this sector (accounting for 18 percent of the 

outflows), while commuting flows from Valparaíso and O’higgins to the MR seem 

to respond to their geographical proximity to the main employment centre of the 

country, the Santiago Metropolitan area. Workers can access a large and diverse 

pool of jobs in the MR by commuting over moderate distances, while they avoid 

the high housing costs in this densely populated area. 

A second major feature is the role of commuting in removing labour from 

agricultural regions. There are large commuting flows from agricultural regions to 

the MR. They account for 10 percent of the flows in the system, and are 

dominated by workers employed in the construction sector, suggesting that the 

temporary character of construction activities is a major factor promoting these 

moves (Rowe 2013a). There is another network of commuting flows between 

agricultural regions which appear to reflect the seasonal nature of agricultural 

work. This is because commuting flows between agricultural regions are 

dominated by moves between adjacent regions with high specialisation in 

agriculture and by movements of people employed in the agricultural sector (over 

33 percent), echoing the temporary circuits of agricultural employment identified 

in Australia (Hanson and Bell 2007). 

The third feature is the significant role of commuting in Aysén and Magallanes. 

Despite their remote location at more than 2,000 km from the MR, fragmented 

geographical territory and absence of land connection within the country, 

commuting operated to greatly expand the local labour supply of these regions. 

This expansion was more pronounced than for most regions. While it is magnified 

by the small population size of these regions, the regular posting of military 
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personnel appears to be a key factor promoting commuting to these remote 

locations (Rowe 2013a). 

The fourth feature is the role that commuting plays in supplying labour to the 

mining regions, especially to Antofagasta. Commuting contributes over 8 percent 

of total labour supply in this region, with attractive power that extends beyond 

adjacent regions to Bío-bío more than 1,500 km south (Aroca and Atienza 2011). 

As described in Section 2.1, mining and construction activities appear to be key 

forces shaping this pattern. Following the large rise in FDI in mining activities in 

the early 1990s, there has been an increase in the number of large-scale mining 

and construction projects, leading to sustained employment growth (Robles 2010). 

While this in turn has promoted the settlement of internal migrants in mining 

regions (Rowe 2013a), it triggered large commuting flows due to the remote 

location of mining sites, unattractive social and environmental conditions of 

nearby cities and the use of FIFO and DIDO in mining operations, in combination 

with the temporary nature of construction activity. To assess the strength and 

significance of these connections, we now quantify the relative influence of the 

various factors described in Section 4.2 on long-distance commuting, using a 

linear regression model. 

5.2. Determinants of long-distance commuting 

Three different model specifications were estimated. Table 3 and Figure 5 

report the regression results. Model 1 includes only individual labour market 

characteristics. Model 2 extends this model by adding demographic 

characteristics, household composition, housing attributes and migration history. 

In addition to these variables, Model 3 includes a set of geographical contextual 

factors. These models enable identification of the personal characteristics and 

geographical factors that lead workers to commute longer distances, assessing the 

relative influence of labour market, demographic, household composition, housing 

market, migration status and geographical context variables. 

Supporting our expectations, the results reveal that working in mining and 

construction activities are the most significant factors fostering long-distance 

commuting in Chile. Coefficients for mining and construction workers are 

consistently the largest across the range of variables in all three models. These 

coefficients in Model 1 indicate that working in mining and construction increases 

commuting distance by 130.8% and 43.7% relative to working in the trade sector. 

Including geographical contextual variables in Model 3 reduces these coefficients 

by 10 percentage points for construction and 79 percentage points for mining, but 

they remain the largest. The geographical context variable mining specialisation 

appears to account for the large reduction in the mining coefficient, indicating that 

workers living in mining municipalities tend to commute 62% longer distances 

than residents in other municipalities - regardless of their employment sector. 

While the fact that mining municipalities tend to cover a larger geographical area 

than non-mining municipalities may explain this pattern, it is also argued that the 
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intense backward linkages between the mining sector and other local industry 

sectors may also underpin high long-distance commuting intensity in mining 

municipalities (Aroca 2001). 

The results also show differences in commuting patterns across occupations. 

Consistent with evidence from Europe, employment in highly and semi-skilled 

occupations (professional, technical and clerical occupations) is associated with 

longer commutes than low skilled occupational groups. However, differences 

across occupations are marginal compared to the dominant influence of 

employment in mining and construction suggesting than industrial context is more 

important than occupation in shaping long-distance commuting in Chile. This 

contrasts with findings in Britain where the growing prevalence of highly skilled 

occupations was identified as a major factor promoting long-distance commuting 

(Green et al. 1999). 

Table 3. Regression models of the natural logarithm of commuting distance in km. 

Variable Model 1 Model 2 Model 3 

Labour market characteristics       

Industry sector (Ref=Trade)       

         Agriculture 0.2002*** 0.1742*** -0.0159*** 

         Mining 1.3079*** 1.1352*** 0.5172*** 

         Manufacturing -0.0675*** -0.0680*** 0.0188*** 

         Utilities 0.2341*** 0.2124*** 0.1309*** 

         Construction 0.4365*** 0.3361*** 0.3091*** 

         Transport and communication 0.0782*** 0.0604*** 0.0652*** 

         Finance -0.0202*** -0.0122*** 0.0842*** 

         Business services 0.0749*** 0.0456*** 0.1005*** 

         Public administration 0.0095*** 0.0266*** -0.0521*** 

         Community and personal services -0.0674*** -0.0236*** -0.0460*** 

Occupation (Ref=Tradespeople)       

         Managers -0.0227*** -0.0560*** -0.0713*** 

         Professionals 0.0540*** 0.0101*** 0.0022 

         Technicians 0.0799*** 0.0479*** 0.0563*** 

         Clerks 0.0207*** 0.0225*** 0.0525*** 

         Agriculture and fishery workers 0.0746*** 0.0324*** -0.0499*** 

         Craft workers 0.0587*** 0.0031 -0.0367*** 

         Plant operators 0.0749*** 0.0168*** -0.0417*** 

         Labourers -0.0472*** -0.0551*** -0.0871*** 

         Armed forces 0.2511*** 0.1418*** 0.1340*** 

Employment class (Wage earner)       

         Domestic worker -0.1046*** -0.0523*** 0.0027 

         Self-employed and employers -0.2614*** -0.2240*** -0.2377*** 
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         Unpaid family workers -0.2057*** -0.1636*** -0.2211*** 

Demographic characteristics       

         Age   0.0094*** 0.0064*** 

         Age squared   -0.0149*** -0.0094*** 

         Female   -0.1139*** -0.1104*** 

Education (Preschool or non-formal education)      

         Primary education   0.0018 0.0110*** 

         Secondary education   0.0346*** 0.0623*** 

         Higher education   0.0706*** 0.1013*** 
 

Household composition (Ref=Alternative household structure)    

 
 

         One-earner household   0.0373*** 0.0273*** 
 

         Two-earner household, without children 

  

-

0.0092*** 0.0207*** 

         Two-earner household, with children   0.0123*** 0.0113*** 
 

Housing tenure (Rent-free occupier)       
 

         Renter   0.0396*** 0.1056*** 
 

         Owner occupier   -0.0438*** 0.0359*** 
 

Migration status (Stayer)       
 

         Migrant   0.0090*** 0.1161*** 
 

Geographical context       
 

         Population density     -0.1722*** 
 

         Job accessibility     -0.0336*** 
 

         Centrality     -0.4478*** 
 

         Mining specialisation     0.6257*** 
 

Constant 2.4451*** 2.2823*** 2.4269*** 
 

Summary statistics       
 

N 4408384 4298672 4298672 
 

R2 0.05 0.05 0.26 
 

Adjusted R2 0.05 0.05 0.26 
 

AIC 12695909 12046542 10972296 
 

Note: Robust standard errors were used. Significance: *p<0.05, **p<0.01, ***p<0.001 

The results reveal distinctive variations in long-distance commuting patterns 

according to demographic, migration and geographical context variables, and 

these variations aligned with prior evidence. First, having migrated within the last 

five years increases commuting distance by 0.9-11% compared to long-term 

residents. This echoes the findings by Champion et al. (2009) in the United 

Kingdom and by Axisa et al. (2012) in Canada, suggesting that longer commutes 

are in part the outcome of residential relocation as workers travel back to their 

previous place of residence for work. Second, females commute shorter distances 

(-11%) than males. This result reflects women's domestic responsibilities and 

childbearing duties in a patriarchal society like Chile (Contreras et al. 2010). 
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Third, highly educated workers commute longer distances than less educated 

individuals. The average commuting distance systematically increases with 

education, possibly indicating that more educated workers enjoy jobs with greater 

flexibility that enables them to alternate days at the work with working days at 

home. 

Fourth, coefficients for population density, job accessibility and centrality are 

negative. This indicates that workers living in municipalities with low population 

density, limited job accessibility in neighbouring areas and far from the MR are 

more likely to commute longer distances. The effect of population density is 

particularly interesting. This indicates that an increase in population density of 

4,012 people per km2 (one standard deviation) leads to an average drop in 

commuting distance of 17%. Thus it suggests that a denser places tend to provide 

better transport connectivity, are more accessible and may hence lead to lower 

CO2 emissions. 

The results contribute new evidence to existing research. First, contrasting with 

prior work, the results reveal that managers tend to commute shorter distances 

than other occupational groups, while members of the military forces tend to 

commute much longer distances. For the latter, longer commuting distances are 

likely to echo their postings to remote regions in southern Chile. For the former, 

short commuting distances appear to reflect the concentration of company 

headquarters and managerial activity in the MR (Atienza et al. 2010), implying 

little geographical separation between the usual place of residence and work for 

managers. Short commuting distances among managers may also be linked to 

short commutes among self-employed and employers, who are over-represented in 

managerial occupations. Self-employed and employers display shorter commuting 

distances (between -23% and 26%) than wage earners. 

Second, differences in commuting distance according to age are virtually non-

existent. This result is striking as age is a key determinant of internal migration 

patterns. In contrast to migration, commuting does appear to be associated with 

the occurrence of key life events. This finding contrasts with most previous 

studies on commuting in European (Artís et al. 2000; Van Ham et al. 2001; 

Champion et al. 2009) and North American countries (Pisarski 2006; Axisa et al. 

2012) where significant differences across age groups have been documented. 

Older people are typically less likely to commute over long distances because of 

their greater place attachment (Van Ham et al. 2001; Eliasson et al. 2003). 

Third, owner-occupiers appear to commute shorter distances than renters. This 

runs counter to initial expectations. This result may be attributed to the argument 

that owner-occupiers have denser local networks, which make it easier to find jobs 

in their local area (Kantor et al. 2013). Fourth, one-earner households display 

longer commuting distances than two-earner households. The regression 

coefficient for one-earner households is between 1.3 and 4 times larger than that 

of dual-earner households. This contrasts with commuting patterns in Europe 

where workers in dual-earner households have been found to strategically relocate 

in order to minimise the commuting distance of both partners (Green 1995). 
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Fig. 5. Regression coefficients. Note: See Table 3 reports the estimated coefficients for the full model specification. 



Taken together, the results indicate that while migration, labour market, 

housing market, demographic and household characteristics and the geographical 

context of workers all play a role in influencing commuting distance, it is the 

nature of mining and construction activities that are most influential promoting 

long commutes. While this evidence is consistent with previous work on long-

distance commuting in other mining countries, particularly in Canada (Storey and 

Shrimpton 1988) and in Australia (Houghton 1993; Bell and Brown 2006), new 

evidence emerges concerning the effect of age, military activity, home ownership 

and family composition. In contrast with traditional expectations in developed 

economies, we documented no age variations in commuting distances, longer 

commutes among renters and one-earner households than owner-occupiers and 

two-earner families, and a strong influence of employment in military occupations 

on commuting distance. The latter reflects the strong effect of high economic 

specialisation in military activity in frontier southern regions attracting commuting 

flows. 

6. Conclusions 

Chile occupies in a unique place in the developing world. Over the last three 

decades, it has experienced rapid economic and political transformation following 

a significant rise in FDI and GDP growth. This transformation promoted spatial 

dispersion of employment and triggered substantial labour supply adjustment: 

reductions in unemployment, considerable rises in female labour force 

participation and persistently high migration intensity. Labour adjustment also 

appears to have promoted long-distance commuting. However, in Chile, this 

labour supply component has remained under-explored. Unlike most developing 

countries, Chile has high-quality census data on commuting. Using census micro-

data, this paper sought to determine the role and nature of the spatial organisation 

of economic activities and population settlement in shaping long-distance 

commuting in Chile. 

The results indicate that the nature of mining and construction activities 

appears as the most significant factor on promoting long-distance commuting. 

Employment in mining and construction is associated with the longest average 

commuting distances. The average commuting distance for these activities is 50% 

and 25% respectively longer than the commuting distance associated with other 

labour market, demographic, migration, housing market and household attributes. 

We also found that workers living in places that concentrate mining activity tend 

to commute 60% longer distances than residents in other areas. This effect was 

argued to not only account for the fact that mining municipalities tend to cover a 

larger geographical area than non-mining municipalities - and also to strong 

backward linkages between the mining sector and other industry sectors. These 
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linkages were argued to promote long-distance commuting levels in mining 

municipalities. 

 

This evidence is consistent with long-distance commuting patterns in other 

mining countries, particularly Canada (Storey and Shrimpton 1988) and Australia 

(Houghton 1993; Bell and Brown 2006). In these countries, the mining sector is 

documented to promote long-distance commuting as it involves extended 

schedules away from home due to the use of FIFO and DIDO mining 

arrangements, with companies covering travel and accommodation costs. These 

influences operate together with the nature of construction activity. Construction 

projects are of short-term duration, often just a few months. They provide families 

with a temporary income, discouraging migration and hence promoting 

commuting. In Chile, mining activities emerged as a major force promoting long-

distance commuting to remote and inhospitable areas in northern regions, while 

construction activities arose as a key trigger of long-distance commuting across 

the country, reflecting the spatial distribution of these industry sectors. 

In contrast to industrialised countries, these effects appear to operate in 

isolation. Activities linked to the new service economy have been found to play a 

pivotal role in promoting long-distance commuting through increases in dual-

career household, teleworking and work flexibility, particularly across high skilled 

occupations (Green et al. 1999). In Chile, on the other hand, factors associated to 

these developments seem to have a minimal effect on long-distance commuting, 

showing small regression coefficients for professional occupations, dual-earner 

households and highly educated individuals. 

Understanding the key underpinning forces of the patterns of long-distance 

commuting has important implications for regional policy development. Our 

findings indicate that places concentrating mining and construction activity in 

Chile may face significant economic losses through direct and indirect effects due 

to income outflows resulting from long-distance commuting. Moreover, these 

places may also struggle to reduce unemployment levels as policy attempts to 

deliver job opportunities are likely to be occupied by residents from other areas. 

Determining the particular factors driving the commuting patterns of miners and 

construction workers may therefore be key to enhance economic development - 

particularly for places that are highly dependent mining extractive industries and 

undergoing significant infrastructure investment. 
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Appendix A. Data and variable definition. Number (No.), percentages and Median 

Commuting Distance (MCD) in km. 

Variable Definition No. % MCD 

Labour market characteristics 

Industry sector 

Agriculture 1 if respondent works in the agriculture 

sector; 0 otherwise 

493,375 11.3 12.8 

Mining 1 if respondent works in the mining sector; 0 

otherwise 

67,167 7.6 44.0 

Manufacturing 1 if respondent works in the manufacturing 

sector; 0 otherwise 

580,388 10.4 11.2 

Utilities 1 if respondent works in the utility sector; 0 

otherwise 

31,102 0.9 13.7 

Construction 1 if respondent works in the construction 

sector; 0 otherwise 

321,749 21.7 14.5 

Trade 1 if respondent works in the trade sector; 0 

otherwise 

954,591 12.9 11.2 

Transport/Comm

unication 

1 if respondent works in the transport and 

communication sector; 0 otherwise 

349,722 9.4 12.5 

Finance 1 if respondent works in the finance sector; 

0 otherwise 

92,065 1.0 12.7 

Business 

services 

1 if respondent works in the business service 

sector; 0 otherwise 

440,138 10.6 12.5 

Public 

administration 

1 if respondent works in the public 

administration sector; 0 otherwise 

220,179 4.9 12.7 

Community/Pers

onal services 

1 if respondent works in the community and 

personal service sector; 0 otherwise 

934,285 9.3 10.9 

Occupation 

Managers 1 if respondent has a management 

occupation; 0 otherwise 

557,415 4.7 11.5 

Professionals 1 if respondent has a professional 

occupation; 0 otherwise 

262,022 10.1 10.4 

Technicians 1 if respondent has a technical occupation; 0 

otherwise 

450,074 14.1 11.4 

Clerks 1 if respondent has a clerical occupation; 0 

otherwise 

633,478 5.0 12.9 
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Tradespeople 1 if respondent has a trade occupation; 0 

otherwise 

392,990 6.9 12.7 

Agriculture/Fish

ery workers 

1 if respondent has an agricultural or fishery 

occupation; 0 otherwise 

219,508 4.6 12.7 

Craft workers 1 if respondent has a craft occupation; 0 

otherwise 

531,189 21.1 12.8 

Plant operators 1 if respondent has a plant operator 

occupation; 0 otherwise 

388,383 13.8 12.7 

Labourers 1 if respondent has an elementary 

occupation; 0 otherwise 

923,435 17.5 11.4 

Armed forces 1 if respondent has a military occupation; 0 

otherwise 

50,082 2.3 14.4 

Employment class 

Wage earner 1 if respondent is employed, received a 

salary and is not included in the categories 

below; 0 otherwise 

3,293,8

32 

82.2 12.7 

Domestic worker 1 if respondent is employed as domestic 

worker; 0 otherwise 

258,982 2.8 10.5 

Self-

employed/Employer

s 

1 if respondent is self-employed or is an 

employer; 0 otherwise 

869,140 9.3 10.5 

Unpaid family 

workers 

1 if respondent is employed but does not 

received a salary in return; 0 otherwise 

62,999 4.3 10.9 

Demographic characteristics 

Age A continous variable that represents a 

respondent's age, between 15 and 64 years  

4,484,9

53 

100.0 12.4 

Age squared The square of the continous variable: age 4,484,9

53 

100.0 12.4 

Gender 

Male 1 if respondent is male; 0 otherwise. 2,914,9

50 

85.4 12.7 

Female 1 if respondent is female; 0 otherwise. 1,570,0

03 

14.6 10.9 

Education 

Preschool/Non-

formal education 

1 if respondent has only preschool 

education, or has no formal education; 0 

otherwise. 

81,380 1.7 12.1 
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Primary 

education 

1 if respondent has as primary educational 

qualification as the highest qualification; 0 

otherwise. 

1,096,7

35 

23.4 12.2 

Secondary 

education 

1 if respondent has as secondary educational 

qualification as the highest qualification; 0 

otherwise. 

2,016,7

00 

45.8 12.4 

Higher education 1 if respondent has as tertiary educational 

qualification as the highest qualification; 0 

otherwise. 

1,290,1

38 

29.1 12.4 

Household composition 

One-earner 

household 

1 if respondent lives in a one-earner 

household; 0 otherwise 

2,501,9

63 

50.4 12.5 

Two-earner 

household, without 

children 

1 if respondent lives in a two-earner 

household without children younger than 15 

years of age; 0 otherwise. 

449,228 6.3 11.2 

Two-earner 

household, with 

children 

1 if respondent lives in a one-earner 

household with children younger than 15 years 

of age; 0 otherwise 

833,031 11.0 11.9 

Alternative 

household structure 

1 if respondent lives in a household with 

people aged 15 or over, and shares a home for 

employment, medical, religious or military 

reasons but without kinship; 0 otherwise 

700,731 32.4 12.7 

Housing characteristics 

Owner occupier 1 if respondent lives an owned dwelling; 0 

otherwise 

3,137,4

53 

68.2 12.4 

Renter 1 if respondent lives a rented dwelling; 0 

otherwise 

833,522 23.0 11.2 

Rent-free 

occupier 

1 if respondent lives a rent-free dwelling; 0 

otherwise 

402,138 8.8 12.5 

Migration status 

Stayer 1 if respondent has lived in the same 

municipality for the past five years; 0 otherwise 

3,571,8

23 

72.4 12.2 

Migrant 1 if respondent has changed in the  

municipality of residence for the past five 

years; 0 otherwise 

913,130 27.6 12.6 

Geographical context 

Population density 
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Low density 

areas 

1 if respondent lives in a municipality with a 

ratio of population to area between 0 and 79; 0 

otherwise. The ratios of population density for 

this variable and those below were defined by 

using three quantile categories. 

1,514,1

85 

33.8 19.3 

Moderate 

density areas 

1 if respondent lives in a municipality with a 

ratio of population to area between 80 and 

2,490; 0 otherwise. 

1,552,1

00 

34.6 10.4 

High density 

areas 

1 if respondent lives in a municipality with a 

ratio of population to area between 2,490 and 

15,770; 0 otherwise. 

1,418,6

68 

31.6 8.6 

Job accessibility 

Low job 

accessibility 

1 if respondent lives in a municipality with 

access to only 52,362 jobs within a radius of 

20km; 0 otherwise. 

1,519,9

02 

33.9 13.6 

Moderate job 

accessibility 

1 if respondent lives in a municipality with 

access to 1,304,780 jobs within a radius of 

20km; 0 otherwise. 

1,540,3

14 

34.3 13.4 

High job 

accessibility 

1 if respondent lives in a municipality with 

access to 1,840,500 jobs within a radius of 

20km; 0 otherwise. 

1,424,7

37 

31.8 8.2 

Mining 

specialisation 

1 if respondent lives in a municipality with a 

location quotation for mining index over 1 

625,549 16.2 34.5 

Geographical 

centrality 

1 if respondent lives in a municipality in 

central Chile i.e. the region of Valparaíso, the 

Metropolitan Region or O´higgins 

2,644,1

97 

143.6 9.0 
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