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Abstract 

This paper analyses the evolution of passenger railway accessibility in Portugal over the fifty-year 

period from 1971 to 2021, combining historical institutional analysis with a newly constructed 

longitudinal spatial database of railway infrastructure and services. The study documents how waves 

of line closures, service restructuring, and selective modernisation reshaped the geography of rail 

accessibility across Portugal’s municipalities. The empirical analyses reveal a pronounced asymmetry 

in the evolution of rail accessibility. While the overall share of population served by rail declined only 

moderately, the territorial coverage of the railway network contracted sharply, particularly between 

1988-1992 and again between 2008-2013. The elimination of rail services disproportionately affected 

low-density municipalities in the interior of the country. At the same time, long-distance and 

suburban services experienced significant improvements in travel times and service levels, reflecting 

targeted investment and operational modernisation along a limited number of strategic corridors. 

The results show that gains in long-distance accessibility, especially along the Lisbon-Porto axis and 

other major intercity routes, coexisted with a marked deterioration of regional connectivity. Urban 

and suburban rail services also benefited from relatively stable or increasing service levels, reinforcing 

the concentration of accessibility gains in metropolitan areas. The analysis points to a process of 

functional specialisation of railways in Portugal, with systematic prioritisation of long-distance 

intercity services and urban metropolitan services over regional services, with significant implications 

for territorial cohesion. 

 

1. Introduction 

Portugal is the only country in the European Union with more kilometres of motorways than of railway 

lines (Furtado, 2020).1 The majority of the rail lines were built during the first half of the 19th century, 

with only a few new lines being completed in the first half of the 20th century (Pereira, 2021). By the 

beginning of the 20th century, the Portuguese railway network was extensive, with every city 

connected through a system branching out from the two main hubs, Lisbon and Porto (Isidoro et al., 

2018). In the second half of the 20th century, structural changes associated with the late 

industrialization of the economy, coupled with a fast transition from a mostly agricultural economy 

 
1 The exceptions are the island states Malta or Cyprus. 
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to one dominated by services (Lopes, 2020)2 resulted in strong flows of population migration from 

the rural interior to the main industrialized urban areas. The depopulation of the interior, resulting 

from decades of mostly rural migration to coastal urban areas, reduced the demand for rail services 

in those regions. Furthermore, the railway network faced additional challenges due to increased 

competition from road transport, especially with the fast expansion of motorways during the 1990s 

and 2000s. The construction of a large motorway network favoured road-based travel directly by 

reducing travel times and costs, and indirectly by encouraging urban sprawl (Rocha et al., 2025), 

reducing the economic viability of rail transport by dispersing demand across space and preventing 

the passenger concentration required to exploit rail’s economies of scale and density.  

Several studies have documented and analysed the asymmetric investment efforts in transport 

infrastructure, notably the greater investment on motorways and expressways over railways (e.g. 

Pereira, 2013; Pereira and Pereira, 2016; Rodrigues et al., 2024; Afonso et al., 2025). Rodrigues et al. 

(2024) show that, in the period between 1980 and 2018, Portugal devoted 22% of its total 

infrastructure investment to roads, with 5% specifically allocated to motorways, while railways 

accounted for 5.4% of the total infrastructure investment. While there are differences across 

subperiods, the investment effort made on roads has always been more than four times larger than 

the investment on railways, with motorways representing a large component, especially in the 1990s 

and the 2000s. Indeed, according to Eurostat data, in 2020, Portugal had the third highest density of 

motorways per capita among the EU28 countries, with approximately 298 km of motorways per 

million inhabitants, which is nearly the double of the EU28 average of 152 km per million inhabitants. 

In contrast, the national railway network has contracted significantly: between 1980 and 2021, the 

network shrank by about 30% (approximately 1 060 km) as lines and services were suspended. In 

2023, Portugal’s railway network density amounted to about 253 km per million inhabitants, 

indicating a substantially lower per-capita provision compared with the EU average of 450 km.  

Figure 1 presents the evolution of railway passenger volumes (left axis) and active network length 

(right axis) from 1949 to 2024. Although the database developed in this study covers the period 1971–

2021, extending the figure’s temporal scope illustrates that the most significant network contraction 

occurred after the historical peak in network length and coincided with a long-term decline in 

passenger demand. The railway network reached its maximum point in 1949, following the 

completion of the final section of the Linha do Tâmega, and remained largely stable until the late 

1980s. Railway contractions occurred in two main phases, notably in the late 1980s-early 1990s and 

again between 2011 and 2013, resulting in a substantially smaller network today, about 70% of its 

peak length. Passenger traffic increased steadily from the early 1950s, accelerating sharply in the mid-

1970s and peaking in the late 1980s. This was followed by a prolonged decline from the early 1990s 

to the mid-2010s, with a notable recovery from 2015 onward, temporarily interrupted by the COVID-

19 pandemic (2020-2021). The recent recovery reflects not only post-2015 economic growth but also 

significant fare reductions, including the implementation of the PART tariff reduction program in April 

2019 and the introduction of the Passe Ferroviário Nacional (PFN) in mid-2023, later replaced by the 

 
2 At the beginning of the 1950s, the share of employment in the primary sector was 40%, in contrast to only 20% for 
manufacturing (or 27% for the secondary sector) and 34% for the tertiary sector. Although manufacturing employment 
peaked at 27% between the mid-1960s and mid-1970s, the fastest growing industry was the tertiary sector, which 
surpassed the primary sector after 1961 and expanded steadily to more than half of all jobs after 1990 and more than 2/3 
of jobs after 2013 (Banco de Portugal, 2021). 
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Passe Verde Ferroviário (PFV) in October 2024. The PFN allowed unlimited travel on CP regional 

services at a flat monthly rate of €49. The PFV reduced the standard 30-day pass price to €20, while 

expanding service coverage to include not only CP regional trains, but also inter-regional and intercity 

trains, as well as urban trains in Coimbra and the services in Lisbon and Porto metropolitan services 

that are not covered by the respective metropolitan intermodal travel cards. The recent shift towards 

more affordable fares for frequent users likely contributed to the rapid recovery in passenger 

volumes, although analysing the effects of these policies is outside the scope of this study. 

 

Figure 1: Evolution of passengers (left axis) and network length (right axis): 1949-2024 

 

Source: Authors based on data from CP’s annual reports and Statistics Portugal (Instituto Nacional de Estatística, INE). 

 

This paper presents both the structure and contents of a longitudinal railway database and the 

methodological procedures underpinning its construction. It contributes to a broader understanding 

of the evolution of railway accessibility in Portugal by situating the database within a comprehensive 

overview of the historical development of the national railway system and the corresponding railway 

planning policies, from the second half of the 19th century to 2021. Building on this contextual 

framework, the study constructs a longitudinal database of Portugal’s railway network covering the 

period from 1971 to 2021, combining GIS-based spatial analysis with historical records of rail service 

timetables. The resulting open-access dataset provides a set of indicators on service provision and 

travel times, offering a rich empirical basis for future research on the impacts of changing railway 

accessibility on local and regional development, territorial cohesion, and mobility patterns. 

The paper is structured as follows. Section 2 provides a historical overview of the railway network, 

analysing its expansion during the second half of the 19th century and early 20th century, and its 

subsequent contraction from the late 1980s onward, with particular attention to the planning 

documents and policies enacted by successive governments. Section 3 describes the construction of 

the longitudinal railway datasets, including the evolution of the network in terms of lines and stations 

and measures of accessibility based on service levels and travel times. Section 4 presents a 

quantitative analysis of the main indicators, focusing on the evolution of passenger railway access 
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through looking at network length, service levels, and travel times. Finally, Section 5 summarises the 

key findings and discusses their implications for railway policy and planning. 

 

2. The rise and fall of railways 

2.1. Railway expansion under fragmented concessions and the ex-post role of national railway 

planning 

Railway development in Portugal can be characterised by a rapid territorial expansion during the 

second half of the 19th century, largely driven by private initiative and implemented in the absence of 

an ex-ante national network plan (Alegria, 1990; Pereira, 2012). Although several planning 

instruments were produced by governments over time, railway construction progressed through a 

succession of individual concessions granted to private companies, each responsible for building and 

operating specific lines. As a result, the resulting railway network does not necessarily reflect a 

coherent and integrated national network strategy (Isidoro et al., 2018). 

Early planning efforts did exist. The Plano Geral das Comunicações do Reino (1854), prepared under 

the direction of the Minister of Public Works, Commerce and Industry, Fontes Pereira de Melo, 

represented the first attempt by the Portuguese government to frame railways as part of a broader 

transport system, integrating road, rail and river transport (Alegria, 1990). However, this plan was 

essentially descriptive and conservative in scope, largely validating routes already under construction 

without proposing new railway lines, on the grounds of fiscal constraints and the need to rely on 

private capital (Pereira, 2012). Consequently, its influence on the spatial configuration of the railway 

network was limited. 

A more ambitious planning initiative emerged in 1877 with the Plano da Rede Geral dos Caminhos de 

Ferro em Portugal, approved under the government of Fontes Pereira de Melo, which sought to define 

a national railway network organised around a hierarchy of first-, second- and third-order lines. First-

order lines crossed the country north to south and west to east, connecting to the Spanish network. 

Second-order lines, mainly running west to east, linked major cities to the primary network at a 

regional scale. Finally, third-order lines were narrow-gauge and served local needs. While this plan 

articulated a clearer territorial vision, combining international, regional and local connections, it was 

never formally approved (Isidoro et al., 2018). Nonetheless, several of its principles informed 

subsequent construction decisions and many of the projected lines were ultimately built, making the 

plan an important basis for future national railway plans (Isidoro et al., 2018), which also illustrates 

how planning ideas circulated within the administration without being systematically enforced 

(Pereira, 2012). 

In practice, the earliest construction priorities favoured international railway connections with Spain, 

which preceded the consolidation of domestic intercity links. The first cross-border connection was 

inaugurated in 1863 via the Linha do Leste, linking Portugal to Spain through Elvas. This was followed 

by additional international links: the Ramal de Cáceres via Marvão-Beirã (1881), the Linha da Beira 

Alta via Vilar Formoso (1882), the Linha do Minho via Valença (1886), and the Linha do Douro via 

Barca d’Alva (1887) (Pereira, 2012; Furtado, 2020). Notably, the first international connection 
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preceded the completion of the Lisbon-Porto railway link by almost fifteen years, underscoring the 

priority of export-oriented and international objectives over domestic territorial cohesion. 

Only subsequently did railway construction focus on connecting Portugal’s main national growth 

centres, particularly Lisbon and Porto. The first railway line, linking Lisbon to Carregado, entered 

service in 1856, marking the beginning of railway operations in the country. The northward extension 

reached Vila Nova de Gaia in 1864 and Porto in 1877, following the completion of the D. Maria Pia 

Bridge. This corridor, now known as the Linha do Norte, became, and remains, the backbone of the 

Portuguese railway network (Furtado, 2020; Pinheiro, 2008). 

In parallel, railway expansion towards the south proceeded via the south bank of the Tagus, with 

passengers required to cross the river by boat to Barreiro. From there, the railway reached Beja in 

1864 and Faro in 1889, completing the rail connection to the Algarve through what later became 

designated as Linha do Sul.3 The absence of a rail crossing over the Tagus meant that this connection 

remained physically indirect until 1999, when the railway link over the 25 de Abril Bridge was 

inaugurated (Furtado, 2020). 

By the end of the 19th century, most of the core network had already been completed (Pereira, 2012). 

This period saw the opening of several important lines serving both coastal and interior regions, 

including the Linha do Oeste (Lisbon-Figueira da Foz, 1888), the Linha da Beira Baixa (Entroncamento-

Guarda, 1893), and the Linha do Dão (Santa Comba Dão-Viseu, 1890). The expansion also included 

suburban and regional lines in the in the municipalities surrounding Lisbon and Porto (which later 

would become, respectively the Lisbon and Porto Metropolitan Areas) – e.g., Linha de Cintura (1888), 

Linha de Sintra (1891), Linha de Cascais (1895), Ramal de Braga (1875), Linha de Guimarães (with its 

main section completed in 1884, though only reaching Fafe in 1907), as well as lines connecting Porto 

northwards (Linha do Minho, with its main section completed in 1886, though only reaching Monção 

in 1915) and eastwards (Linha do Douro, 1887) (Furtado, 2020).  

Railway expansion continued into the first quarter of the 20th century, primarily through the 

construction of branch lines serving the interior, many of which radiated from Linha do Douro. These 

included Linha do Tua (completed in 1906), Linha do Corgo (completed in 1920), Linha do Tâmega 

(with its main section completed in 1909, though only reaching Arco de Baúlhe in 1949), and Linha 

do Sabor (completed in 1938). Similar developments took place in the Centre region, notably with 

Linha do Vouga (completed in 1914), its connection to Aveiro via Ramal de Aveiro (1911), and Ramal 

de Tomar (1928). In the south, additional links included Linha de Vendas Novas (1904), which for the 

first time connected Linha do Norte with Linha do Sul, Linha do Sado (1915), the completion of the 

Linha do Algarve in 1922, and Linha de Sines in 1932 (Furtado, 2020). These developments occurred 

largely independently of a unified national plan and reflected the financial strategies and territorial 

interests of individual concessionaires (Isidoro et al., 2018). The Portuguese railway network reached 

its maximum extent in the 1950s, totalling nearly 3,600 km, a level that remained broadly stable until 

the late 1980s, after which it began to contract (as we discuss later in Section 2.2).  

At the turn of the 20th century, the government renewed efforts to exert greater control over railway 

development through a set of regionally differentiated railway plans: the Plano Geral das Vias Férreas 

 
3 The Linha do Sul, as the principal corridor linking Lisbon to the Algarve, incorporates the Funcheira–Tunes section, which 
historically formed part of the Linha do Alentejo alignment to the Algarve. 
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ao Norte do Mondego (1898), ao Sul do Tejo (1900), and entre o Mondego e o Tejo (1907). These 

plans aimed to guide the expansion of state-owned railways and to improve regional and local 

accessibility, particularly in less-served interior areas (Isidoro et al., 2018). However, their territorial 

fragmentation ultimately limited their capacity to promote national-scale integration, reinforcing 

instead a piecemeal approach to network expansion. 

The most comprehensive planning instrument, the Plano Geral da Rede Ferroviária do Continente, 

approved in 1930 by the Decree‑Law No. 18190 of 10 April, under the government of Domingos 

Oliveira, emerged at a time when the main railway network was already largely consolidated. This 

plan functioned primarily as an ex-post coordination and classification tool, seeking to systematise an 

existing and heterogeneous network, define a hierarchy of lines, and rationalise future investment 

priorities. Its practical effects on the network structure were therefore limited, as most subsequent 

investments concerned secondary or local connections rather than structural reconfiguration (Isidoro 

et al., 2018). 

Importantly, the approval of the plan coincided with a profound shift in railway governance. As 

discussed by Isidoro et al. (2018), this period marked the transition from a fragmented system of 

multiple concessionaires to a progressively monopolised operating structure. In the same year, state-

owned lines were leased to the Companhia dos Caminhos de Ferro Portugueses (CP), bringing most 

railway operations under unified management. This process culminated in 1947, when new legislation 

consolidated nearly all lines under CP’s concession, with the notable exception of the Linha de Cascais 

operated by the private tourism company called Sociedade Estoril until 1977, when it was finally 

integrated in CP (Furtado, 2020). 

The rationale for the integration process was that it allowed for the unification of the management, 

timetables, rolling stock, and investment decisions, resulting in better coordination and greater 

efficiency (Furtado, 2020). Following the nationalisation of CP in 1975, the formerly concessionaire 

company became a fully state-owned operator (Comboios de Portugal), completing the transition to 

a unified state-owned railway system (Furtado, 2020). By the late 1970s, Portugal possessed a fully 

integrated railway system and operator, but this outcome was not the result of a coherent national 

network plan guiding construction from the outset. Rather, it reflected an ex-post institutional 

consolidation applied to a network whose spatial structure had been shaped by 19th century 

concession-led development and only subsequently rationalised through planning and 

monopolisation. 

Furthermore, while monopolisation improved coordination in operations, timetabling and rolling 

stock management, it was not accompanied by sustained investment in infrastructure expansion or 

modernisation. Instead, as highlighted by Isidoro et al. (2018), the combination of monopoly 

governance, rising competition from road transport and the growing prioritisation of automobile 

infrastructure contributed to the stagnation and subsequent decline of the railway system. Planning 

instruments increasingly served to rationalise, stabilise or later dismantle deficient parts of the 

network rather than to expand or integrate it. 
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2.2. Selective modernization amid mass rail closures  

Despite the overall increase in passenger levels during the 1970s and 1980s (see Figure 1), there were 

large differences in passenger demand and operating costs across the network. Intentions to 

restructure the railway network were clearly articulated in the beginning of the 1970s, as evidenced 

in CP’s Annual Report for 1971, which identified several strategic orientations considered as “crucial”, 

namely:4 

 

“to reduce the network to its appropriate dimensions, in accordance with demand suited to 

rail transport; to concentrate restructuring efforts on the primary and complementary 

network, serving the main demographic and economic centres and the principal international 

connections; to offer quality services, distinguishing those of a commercial nature from those 

resulting from public service obligations; to grant railway management appropriate 

independence and responsibility, through suitable institutional measures and through 

planned financial support aimed at restoring the company’s financial health and financing 

infrastructure investments of general and long-term interest; to ensure that compensation 

payments for public service obligations are taken into account and, as a counterpart, the 

gradual elimination of operating subsidies; (…).” (Comboios de Portugal, 1971, p. 26). 

 

According to the same report, these orientations should be deployed according to the plans set out 

for railways in the III Plano de Fomento (Third development plan) covering the period from 1968 to 

1973. In addition, the report further emphasized that the period of the IV Plano de Fomento (Fourth 

development plan), under preparation, would be “decisive for the future of rail transport in Portugal”. 

This plan, covering the period 1974-79, was never implemented because of the political regime 

change that occurred on 25 April 1974. Notwithstanding the explicit recognition of the need to 

modernize the sector, the 1971 report adopted a cautious position regarding the adoption of 

advanced railway technologies, stating that: 

 

“… given the scale and geographical configuration of the territory, investment in non-

conventional railway technologies does not appear to be necessary (…). The distance between 

the main national growth centres suggests that it will not be necessary to exceed maximum 

speeds of around 160 to 180 km/h and average speeds of around 110 to 120 km/h in the short 

term, and 130 to 140 km/h in the medium term (…).” (Comboios de Portugal, 1971, p. 28). 

 

The report also put forward a hierarchy of the railway network structured around three tiers: primary 

network, complementary network, and secondary network, defined in the Plano de Modernização e 

Reconversão dos Caminhos de Ferro (Railway modernization plan) (Governo de Portugal, 1988) 

approved by the government of Cavaco Silva in February 1988. The primary network comprises 

 
4 Isidoro et al. (2018) refer to an internal document produced by CP’s Planning Department in 1972, entitled Programa de 
Encerramento de Linhas de Tráfego Reduzido (Programme for the Closure of Lines with Reduced Traffic), which provides 
further evidence of early intentions to close low-demand railway lines. 
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railway lines with financially viable commercial operations in the absence of public service 

obligations. The complementary network comprises railway lines that are not financially viable on a 

commercial basis but can be considered of public utility, and thus its operations should be continued 

on the grounds of social, regional, or territorial cohesion objectives, subject to public service 

obligations and corresponding financial compensation. The secondary network comprises railway 

lines with limited strategic interest at the national level, albeit retaining potential regional or local 

relevance. Their operation should therefore be opened to the initiative of local authorities or other 

entities; in the absence of such interest, these lines may be partially or fully closed. The railway 

modernization plan clearly identified the role of railways as serving intercity corridors between 

national growth centres and suburban lines with high demand levels, revealing a strategic view of 

rationalization of passenger services aimed at reducing operating costs. This objective was also clear 

in CP’s annual reports for the years 1987 and 1988: 

 

“Passenger rail transport should focus on mass traffic centred on intercity, inter-regional and 

suburban services, leaving regional transport definitively to road modes.” (Comboios de 

Portugal, 1988, p. 4). 

 

With that aim in mind, the annual report confirms that operations had suspended on several low-

demand lines in 1988 (e.g., Linha do Sabor; the section of the Linha do Douro between Pocinho and 

Barca da Alva; the section of the Linha do Dão between Santa Comba Dão and Viseu), while 

preparations were made for the closure of several other lines (e.g., section of Linha do Corgo between 

Vila Real and Chaves; section of Linha do Tâmega between Amarante and Arco de Baúlhe; section of 

Linha do Vouga between Sernada and Viseu; and Linha de Reguengos in Alentejo).  

In the years that followed, CP continued concentrating its investment efforts on suburban services, 

longer-distance regional services, intercity services, and international services, while continuing the 

closure of low-demand lines, which included a significant share of regional services. Indeed, the 

company argued in its annual report for 1989 that invoking public service obligations was neither 

appropriate nor efficient, given that road transport clearly possessed better capacity and conditions 

than railway services, considered entirely obsolete on those lines (Comboios de Portugal, 1989, p. 6). 

In tandem with extensive line closures, there were also highly needed investments made in the 

modernization of rolling stock and fixed infrastructure, including signalling systems, with the objective 

of enabling higher operating speeds on the main long-distance corridors of the network (e.g., Linha 

do Norte and Linha da Beira Alta) and suburban services (e.g., Linha de Sintra). Between 1988 and 

1992, approximately 791 km of lines were closed down, which are clearly visible in the timeline 

plotted in Figure 1 - see Table 1 for details about line closures. 

The year 1997 marked the beginning of a new period of restructuring of the railway sector. In that 

year, a legal and functional vertical separation was implemented between infrastructure management 

and train operations. Responsibility for infrastructure was assigned to the newly created company 

REFER, while CP retained responsibility for railway operations, with both entities established as 

independent state-owned enterprises. This institutional reorganization was followed, in 1998, by an 

internal restructuring of CP, including the creation of Business Units (i.e., Unidades de Negócio) 
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organised by rail service type: Interurban and Regional services, Suburban services in the Lisbon 

Metropolitan Area, and Suburban services in the Porto Metropolitan Area. 

Notwithstanding the range of measures aimed at economic rationalisation and organisational 

efficiency, CP’s financial performance failed to improve, and passenger demand continued the 

downward trend that had begun in the early 1990s (see Figure 1). In its annual reports, CP attributes 

this sustained decline in passenger numbers primarily to increasing competition from road transport, 

particularly private car use, a development closely linked to the systematic prioritisation of motorway 

investment over rail by successive governments. A review of governmental plans for the transport 

and railway sectors from the 1980s to the 2010s supports this interpretation, showing that railways 

were generally not treated as a policy priority and that, even when substantial investments were 

formally planned, they were frequently only partially implemented or subject to significant delays. 

A new plan called Plano Operacional de Acessibilidades e Transportes (Operational plan for 

accessibility and transport) (Governo de Portugal, 2005), approved under the government of António 

Guterres for the period 2000-2006, maintained a strong emphasis on motorway expansion, but 

included selective investment in the railway network for intercity connections (e.g., the corridor from 

Braga to Lisbon and Faro on Linha do Norte and Linha do Sul) and references to high-speed rail 

investments, which were subsequently elaborated in the document Orientações Estratégicas para o 

Setor Ferroviário (Strategic guidelines for the rail sector) (MOPTC, 2006). It was presented in 2006, 

under the government of José Sócrates, and envisaged the construction of several high-speed rail 

corridors. However, these ambitions were abandoned in 2011, under the economic and financial 

adjustment programme agreed between the European Commission, the European Central Bank and 

the International Monetary Fund to provide financial assistance to Portugal, which lasted between 

2011 and 2015.  

In 2011, the Government of Passos Coelho approved the Plano Estratégico de Transportes (Strategic 

transport plan) (Governo de Portugal, 2011) for the period from 2011 to 2015, which cancelled all 

high-speed rail projects and previously planned construction or extension of light rail projects (e.g., 

Metro Mondego connecting Coimbra to Lousã), and also initiated a new phase of rail closures in the 

remaining lines of the Northeast and Southern regions between 2011 and 2013, which constituted a 

second major wave of line closures (see Anciães, 2013). As shown in Figure 1, approximately 375 km 

of lines were closed down between 2011 and 2013 – Table 1 details the individual line closures.  

In 2015, the Plano Estratégico dos Transportes e Infraestruturas (Strategic transport and 

infrastructure plan) (Governo de Portugal, 2015) was introduced as an update of the strategic 

transport plan of 2011, to align with the new EU funding framework for the 2014-2020 period. It set 

out a second phase of structural reforms and transport infrastructure investments to be implemented 

by the end of the decade. In 2016, the government led by António Costa presented the Plano de 

Investimentos Ferroviários 2016-2020 (Railway investment plan), which built on the previous plan and 

became known as Ferrovia 2020. According to monitoring evidence published in Público’s Sobre Carris 

project (Público, 2026), which tracks the implementation status of individual works under Ferrovia 

2020, and figures reported by the transport sector regulator Autoridade da Mobilidade e dos 

Transportes (AMT, 2024), by the end of 2023 only around two-thirds of the planned investment had 

been executed, indicating significant slippage relative to the programme’s original schedule. 
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3. Construction of the longitudinal railway datasets 

This section describes the construction of the longitudinal datasets covering Portugal's railway 

network over the 50-year period from 1971 to 2021. Section 3.1 describes the construction of the 

dataset containing information about the physical railway network, particularly the length of railway 

lines and the number of stations in operation. Section 3.2 describes the construction of the dataset 

containing information about the frequency of daily services and travel times between stations, 

differentiating by type of rail service: long-distance, regional, or urban/suburban.  

Using the two datasets described in sections 3.1 and 3.2, a municipality-level longitudinal database 

was constructed by overlaying the municipal administrative boundaries onto the georeferenced 

railway network. The resulting database contains information for each municipality and time period 

on the length of active rail lines, number of active stations, daily frequency of train services by type 

of rail service, and travel times of the rail services connecting the main regional and urban centres5. 

This municipality-level database is published as open access (Melo et al., 2026) and provides a 

valuable resource for analysing the evolution of railway accessibility at both local and regional levels 

over an extended period. Section 4 provides a descriptive quantitative analysis of the main variables 

contained in the municipality-level database. 

 

3.1. Evolution of railway network: active rail lines and stations 

The reconstruction of the physical railway network was undertaken through the integration of 

georeferenced shapefile of the railway stations, obtained from the Portuguese Public Administration 

open-data portal6, with historical information based on information from CP’s annual reports about 

the closure of railway lines, fully or partially, and/or stations. The resulting shapefile portrays the 

evolution of active railway lines and stations in 5-year intervals over the period from 1971 to 2021.  

The map in Figure 2 shows the all the active rail lines and branches in 1971, the initial year of the 

period studied. The extent of the railway network in that year was very similar to the peak value 

reached in 1949.7 Table 1 reports the closure of rail segments/lines, in kms, since 1971. The bulk of 

the contraction (90%) in the length of the network took place in two periods. The first period occurred 

between 1988 and 1992, following the implementation of the railway modernisation plan, and 

resulted in the closure of approximately 791 km of lines. The second period took place between 2008 

and 2013, accounting for around 516 km of closures, following the implementation of the strategic 

transport plan for 2011-2015, in the context of the abovementioned economic and financial 

adjustment programme, which imposed constraints on public expenditure and investment. Figure 3 

maps the evolution of closures described in Table 1, with the two periods of line closures clearly 

identified in red (1988-1992) and blue (2008-2013). The railway closures occurred between these two 

periods (shown in green in the map) occurred particularly in the Porto Metropolitan Area (PMA), 

 
5 In the case of municipalities with more than one station, we consider travel times from the main stations or terminus 
station. 
6 https://dados.gov.pt/  
7 Between 1949 and 1971, railway closures in Portugal were limited and mainly affected minor branches, notably the 
Ramal do Seixal (closed in 1969), the Ramal de Rio Maior (closed in 1965), and the Ramal de Matosinhos, serving the port 
of Leixões and mostly for freight (closed in 1965). 

https://dados.gov.pt/
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where suburban lines were subsequently replaced by a light rail system, Metro do Porto, inaugurated 

in 2002. The conversion included Linha da Póvoa and parts of Linha de Guimarães between Porto and 

Trofa.  

Overall, roughly 31% of the total length of the railway network was closed over the 50-year period 

analysed. Line closures are mostly concentrated in low-density regions located in the interior of the 

country, particularly in Alentejo (Linha de Cáceres; Linha de Portalegre, Linha de Reguengos; Ramal 

de Mora; Linha de Vila Viçosa; Ramal de Moura), Trás-os-Montes (Linha do Sabor; Linha do Tua; Linha 

do Corgo) and Minho (Linha de Guimarães; Linha do Tâmega) in the North, but also in the Center 

(Linha do Dão; Linha do Vouga). As documented in Table 1, in the period studied, there were only a 

couple of cases where closed line segments either reopened (i.e., Covilhã-Guarda; Torre das Vargens-

Badajoz) or were converted to an alternative light-rail system in the Porto Metropolitan Area. 

 

Figure 2: Railway network active in 1971 

 

Source: Authors.  
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Figure 3: Railway closures between 1971 and 2021 

 

Source: Authors.  
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Table 1: Overview of railway service closures between 1971 and 2021 

NUTSII Rail line (segment) Year of closure Kms 

Norte Linha de Guimarães (Guimarães - Fafe) 1986 22 
Norte Linha de Guimarães (Porto Trindade - Trofa) 2001/02 (1) 25 
Norte Linha do Sabor (Pocinho - Duas Igrejas) 1988 105 
Norte Linha do Douro (Pocinho - Barca d'Alva) 1988 28 
Norte Ramal de Monção (Valença - Monção) 1989 16 
Norte Linha do Tua (Bragança - Cachão) 1991 92 
Norte Linha do Tua (Tua - Cachão) 2008 42 
Norte Linha do Corgo (Vila Real - Chaves) 1990 71 
Norte Linha do Corgo (Vila Real - Régua) 2009 25 
Norte Linha do Tâmega (Amarante - Arco de Baúlhe) 1990 40 
Norte Linha do Tâmega (Amarante - Livração) 2009 13 
Norte Linha da Póvoa (Póvoa - Famalicão) 1995 29 
Norte Linha da Póvoa (Porto Trindade - Senhora da Hora) 2001 (2) 6 
Norte Linha da Póvoa (Senhora da Hora - Povoa de Varzim) 2002 (3) 22 
Norte Linha de Leixões (Leixões - Contumil) 1987 (4) 19 
Centro Ramal do Montijo (Montijo - Pinhal Novo) 1989 11 
Centro Linha do Vouga (Sernada do Vouga - Viseu) 1990 79 
Centro Linha do Vouga (Oliveira de Azeméis - Sernada do Vouga) 2013 29 
Centro Linha do Dão (Santa Comba Dão - Viseu) 1990 49 
Centro Linha da Figueira da Foz (Pampilhosa - Figueira da Foz) 2009 50 
Centro Ramal da Lousã (Coimbra - Lousã - Serpins) 2010 (5) 35 
Centro Linha Beira Baixa (Covilhã - Guarda) 2009 (6) 46 

Alentejo 
Ramal de Montemor-o-Novo (Torre da Gadanha - Montemor-
o-Novo) 

1989 13 

Alentejo Ramal de Mora (Évora - Mora) 1990 60 
Alentejo Linha do Guadiana/Ramal de Reguengos (Évora - Reguengos) 1990 41 
Alentejo Ramal de Vila Viçosa (Estremoz - Vila Viçosa) 1990 16 
Alentejo Linha/Ramal de Portalegre (Estremoz - Portalegre) 1990 63 
Alentejo Linha/Ramal de Moura (Beja - Moura) 1990 59 
Alentejo Linha de Sines (Ermidas-Sado - Sines) 1990 48 
Alentejo Linha/Ramal de Cáceres (Torre das Vargens - Marvão-Beirã) 2012 72 
Alentejo Linha de Leste (Abrantes-Elvas (fronteira)) 2012 (7) 140 
Alentejo Linha do Alentejo (Funcheira - Beja) 2012 64 
Alentejo Linha de Vendas Novas (Setil - Vendas Novas)  2005/11 (8) 70 

Total     1 500 
Source: Authors. Notes: (1) Partial reuse for light rail system (Metro do Porto). (2) Converted to light rail system (Metro do 
Porto), opening in 2002. (3) Converted to light rail system (Metro do Porto), opening in 2006. (4) It partially reopened to 
passenger service in early 2025, with trains running between Porto‑Campanhã and Leça do Balio and serving the newly 
established stations of Hospital São João and Arroteia. (5) Partially reopened as a BRT system at the end of 2025. (6) 

Reopened in 2021. (7) Passenger services were discontinued from Entroncamento to Badajoz, while the rail infrastructure 
section from Entroncamento to Abrantes remained in operation through the Beira Baixa Line. Regional passenger services 
were reintroduced in 2015 from Entroncamento to Portalegre and in 2017 extended further to Badajoz, with two daily 
trains. (8) Passenger services were first suspended in 2005, with a temporary restoration between September 2009 and 
2010 on the section Setil-Coruche, after which they were suspended again in 2011. Since then, only freight services have 
operated on this line. 
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3.2. Evolution of railway accessibility: service levels and travel times 

To better understand how railway accessibility changed over time, the study also constructed a 

dataset containing information on service levels and travel times between origin-destination pairs 

over the study period, organized according to the three train service categories (i.e., long-distance, 

regional, and urban/suburban), described below. This required examining historical timetables to 

assess changes in routing, stopping patterns, and service frequency. To this end, official printed 

passenger timetables issued by Caminhos de Ferro Portugueses and its successor company, Comboios 

de Portugal, were consulted in physical archives, while post-2000 timetables were accessed through 

archived versions of the CP website preserved by Arquivo.pt (see Primary Sources bibliography).  

To enable systematic and reproducible computation of travel times, historical timetables were first 

transcribed into standardized Excel spreadsheets and subsequently converted into the General Transit 

Feed Specification (GTFS) format. GTFS is an internationally recognized standard for representing 

public transport schedules and associated geographic information, widely used in transport planning 

and analysis. Its structured format facilitates the automated processing of timetable data and ensures 

consistency across different periods and service types. 

Three core GTFS files were employed: the stops.txt file defining the spatial component of the network 

by listing all stations, each identified by a unique stop identifier and associated with a station name 

and geographic coordinates (latitude and longitude); the trips.txt file representing individual train 

services, assigning a unique trip identifier to each service and providing a readable service identifier; 

and the stop_times.txt file encoding the temporal structure of services, specifying for each trip the 

arrival and departure times at successive stations, together with the order of traverse (i.e. stop 

sequences). Taken together, these files fully describe the spatial and temporal structure of railway 

services required for travel time analysis. 

Travel times were computed from the GTFS datasets using custom Python scripts based on the Pandas 

library for data handling and NetworkX for network analysis. The railway network was modelled as a 

directed graph in which nodes represent station-service combinations, and edges represent travel 

between consecutive stations along a given service, weighted by the corresponding travel time. The 

resulting outputs consist of origin-destination travel time matrices, computed separately for each 

type of service, that is, long-distance, regional, and urban/suburban. Transfer penalties were 

incorporated to reflect the time costs associated with changing services at a station, with values 

differentiated by service type: 5 minutes for transfers between urban services, 20 minutes for 

transfers involving long-distance services, and no transfers permitted for regional services. Shortest 

paths between all station pairs were computed using Dijkstra’s algorithm, yielding minimum travel 

times that account for both in-vehicle travel and, where applicable, transfer penalties. The resulting 

matrices provide a consistent and comparable representation of railway travel times across service 

types and time periods. The following three main types of train services were considered: long-

distance trains services, regional train services, and urban or suburban train services.  

Long-distance train services 

Long-distance train services are characterised by their focus on connecting major cities, offering direct 

or nearly direct connections (i.e., with a limited number of stops), seat reservations, and a higher 

standard of comfort, including onboard amenities aimed at business and leisure travellers (e.g., bar 
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or food service). The commercial names of long-distance services have changed over time. Current 

long-distance services include Intercidades (IC, introduced in 1988) fast service with stops in relevant 

cities, and Alfa Pendular (AP, introduced in 1999) as the premium fast rail service using tilting trains, 

and stopping only in major cities. Before the introduction of IC and AP, CP’s flagship long-distance 

services were marketed under names such as Rápido, Direto or Foguete (denomination of fast direct 

services). These trains operated from the early 1950s until the mid-to-late 1980s, when they were 

gradually replaced by the newer IC and AP services. Among them, the Foguete stood out as a premium 

Rápido service between Lisbon and Porto, known for its speed, comfort, and limited stops, and can 

be regarded as the forerunner of today’s high-speed AP trains.  

Regional train services 

Regional services operate over medium distances, typically linking district capitals with smaller urban 

centres. The commercial designation Regional has been in continuous use over the period studied. 

Although Regional trains tend to have an intra-regional spatial scope, supporting the daily mobility of 

many commuters, some services also cover longer distances crossing regions. They have a central role 

in ensuring territorial cohesion and are characterised by frequent stops and a greater focus on public 

service obligations rather than commercial profitability. We also consider existing InterRegional (IR) 

trains as part of regional train services. Compared to IC and AP, IR services tend to have more stops, 

serve rural locations, and offer lower speed, comfort, and fewer or no onboard amenities; because of 

this, we include them in the same category as regional train services. 

Urban/Suburban train services 

Urban train services, labelled as Urbanos since the mid-1990s and previously as Tranvias (1970s) and 

Suburbanos (1980s) consist of commuter rail services designed to support high-frequency, short- to 

medium-distance travel within and around major urban agglomerations, particularly Lisbon, Porto, 

and Coimbra. These services focus on daily mobility, especially for commuters, students, and city 

dwellers and are distinct from regional services, which connect rural or less densely populated areas 

to towns or cities over longer distances and with less frequent services. 

 

4. Spatio-temporal patterns in the evolution of passenger railway access and services 

This section examines the evolution of rail accessibility between 1971 and 2021. Section 4.1 analyses 

changes in rail access across municipalities, focusing on variations in the proportion of municipalities 

and population served by the rail network. It also examines the spatial distribution and evolution of 

rail infrastructure density, measured by rail line length and number of stations per square kilometre 

and per capita. Sections 4.2 and 4.3., respectively, analyse changes in service levels and journey times, 

for long-distance, regional, and suburban rail services. 

The analyses presented in this section extend previous work on railway accessibility by Sousa et al. 

(2011) in several important respects. First, we adopt a substantially longer temporal perspective, 

covering the period from 1971 to 2021, whereas the earlier study focused on the period between 

1985 and 2009. Second, we explicitly assess changes in the territorial coverage of rail access and in 

rail infrastructure densities across Portuguese municipalities, as well as the corresponding population 

served over time. Third, our examination of journey times encompasses a broader set of routes across 
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the three main service categories (i.e., long-distance, regional, and suburban). Finally, we introduce 

an additional dimension to the analysis of rail accessibility by documenting the evolution of service 

levels. 

4.1. Evolution of rail service availability and territorial coverage  

The maps in Figure 4 show the distribution of population and the active railway network across 

Portuguese municipalities in 1971 (left) and 2021 (right). They show that population is concentrated 

along the west coast, particularly in Lisbon and Porto metropolitan areas, and in the south coast. This 

pattern has been reinforced in the period analysed, which experienced continuous out-migration 

from the interior municipalities. If we consider railway access in terms of existing active rail 

infrastructure (irrespective of the type of service), the maps reveal a spatial correspondence between 

population decline and the contraction of the railway network: the municipalities that have 

experienced depopulation or stagnating population tend to coincide with the areas where railway 

lines have been closed, particularly in interior regions of the Northeast and Alentejo, but also in the 

interior Centre (i.e., Viseu). With the exceptions of Linha de Sines, Linha do Vouga, Linha de Vendas 

Novas, and the section Casa Branca-Beja-Funcheira of Linha do Alentejo, all the lines which were 

closed in this period had been classified as part of the secondary network in the 1988 railway 

modernisation plan. 

 

Figure 4: Distribution of population and active railway network across municipalities: 1971 (left) vs. 

2021 (right) 

 

Source: Authors.  
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To give a better view of the territorial coverage of rail access over the period, we counted the number 

of municipalities with active rail infrastructure and their respective population. This requires 

assuming that intra-municipal access to railways is uniform, which is a limitation but nevertheless 

provides interesting insights. Table 2 shows the number and share of municipalities served by railways 

in the study period, and the number and share of their population, using decennial census data. There 

is a clear contraction in the spatial coverage of railway services over the period. The share of 

municipalities served by at least one railway station declined from 65% in 1971 to 49% in 2021. The 

largest contraction occurred in the period 1981-1991, reflecting the measures of the 1988 railway 

modernization plan. By contrast, the share of population with railway access declined only marginally, 

ranging between 83% to 77%, reflecting the spatial redistribution of the population from low-density 

interior municipalities to urban municipalities (as depicted in Figure 4 above) and the low population 

values of the municipalities where rail closures were concentrated. As mentioned in the introduction, 

Portugal’s urbanisation process occurred relatively late when compared with other European 

countries but exhibited fast rates. While in 1950 the country’s urban population rate was only 25%, it 

increased to 43% in 1980, 54% in 2000, and 66% in 2020 (Marques et al., 2024).       

 

Table 2: Railway access, 1971-2021 

  1971 1981 1991 2001 2011 2021 

Municipalities  178 178 148 146 138 134 

Municipalities (%) 65 65 54 53 50 49 

Population (103) 6 599 7 734 7 255 7 893 7 735 7 626 

Population (%) 81 83 77 80 77 77 
Source: Authors. Notes: Data for population in 1971 refers to the 1970 Census. The number of municipalities is 
harmonised to 275 in all years. 

 

To have a better comparable understanding of the changes in rail accessibility, we also analyse the 

distribution of the density of active railway lines and the density of active railway stations, normalized 

both by municipality area and population. Figure 5 (Figure 6) shows the distribution of the railway 

(station) per km2 across municipalities in 1971 and 2021. Each municipality is coloured according to 

its relative rank within the distribution, with darker shades indicating higher railway (station) density. 

The comparison reveals a spatial pattern consistent with the previous discussion, that is, the 

predominance of the withdrawal of railways in municipalities in the interior of the country, especially 

in the Northeast and Alentejo. The exceptions to this pattern are the Linha da Figueira da Foz, 

connecting this city to Coimbra (via Pampilhosa), and sections of Linhas da Póvoa, de Famalicão, and 

de Guimarães in the Porto region. The latter cases, however, reflect the conversion of heavy rail 

infrastructure into a modern light rail transit (LRT) system, known as the Metro do Porto.  

Planning efforts for the LRT started in the early 1990s and envisaged a 70 km network, of which 

roughly 50 km would be derived from the conversion of existing narrow-gauge railway lines. The main 

converted rail corridors included the Póvoa and Famalicão suburban metre-gauge railway lines which 

connected Porto with Senhora da Hora, Póvoa de Varzim, and onward to Famalicão. Services on the 

Porto-Póvoa de Varzim segment ended in 2002 to allow conversion, with the new LRT services 

progressively reopening between 2002 and 2006 as lines A (Blue) and B (Red) in standard gauge with 
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electrification and double track. The sections between Senhora da Hora and ISMAI (Matosinhos) of 

Linha de Guimarães were repurposed for line C (Green), which opened in stages in 2005-2006. Heavy 

rail passenger operations on these lines had experienced declining competitive advantage relative to 

road transport, with relatively low frequencies, ageing rolling stock, and alignment constraints that 

limited integration within the urban core. The justification for conversion to light rail, rather than 

merely upgrading existing heavy rail, rested, as documented in planning studies and reports, on the 

ability of the LRT to increase service frequency and provide better urban integration; its lower costs 

and greater infrastructure adaptability from the existing narrow-gauge to a standard gauge alignment 

with electrification suitable for modern trams; and improved network cohesion, since it provided a 

single operational framework across municipalities combining underground sections in the city centre 

with surface-level segments in the suburban areas (Jesus and Ferreira, 2000). The Metro do Porto 

system has become one of the most heavily used urban transit networks in Portugal. In 2024 it 

transported approximately 90 million passengers, compared to the roughly 24 million passengers 

transported in the urban and suburban heavy rail lines of Porto at the time of their closure. 

 

Figure 5: Distribution of railway density per km2 across municipalities: 1971 (left) vs. 2021 (right) 

 

Source: Authors.  
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Figure 6: Distribution of railway stations per km2 across municipalities: 1971 (left) vs. 2021 (right) 

  

Source: Authors.  

 

In addition to the density of railway access per km2, we also show the length of railway and the 

number of stations per thousand people for each municipality. Figure 7 (Figure 8) shows the 

distribution of railway (station) density across Portuguese municipalities in 1971 and 2021, 

normalized by resident population. Similarly to the previous two maps, each municipality is coloured 

according to its relative rank within the distribution, with darker shades indicating higher density per 

capita. The comparison over the period analysed reveals the same spatial pattern of service 

elimination concentrated in the Northeast and Alentejo. However, while the previous two maps 

indicated that closures coincided with areas with the lowest railway density per km2, the maps in 

Figures 7 and 8 show that service elimination occurred in areas with the highest railway densities per 

capita, reflecting the low population density of these municipalities of the interior. In other words, 

the ratio is driven primarily by the small population denominator rather than extensive rail infrastructure.). 
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Figure 7: Distribution of railway density per thousand people across municipalities: 1971 (left) vs. 

2021 (right) 

 

Source: Authors.  

 

Figure 8: Distribution of the density of railway stations per thousand people across municipalities: 

1971 (left) vs. 2021 (right) 

 

Source: Authors.  
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4.2. Evolution of rail service levels 

In this section, we analyse changes in rail service levels measured as the weekday daily frequency per 

station (one direction) for each type of service. We then aggregate the information to the level of 

municipalities by computing the average daily frequency per station (one direction), which takes 

account of differences in the number and types of stations across municipalities. In other words, we 

consider only the number of stations in a given municipality which are served by a specific type of 

train service and not the total number of stations in a given municipality. By focusing on daily 

frequencies, per train station, the analysis improves interpretability and comparability across 

municipalities and service types. The resulting indicator provides a more realistic approximation of 

effective rail accessibility than infrastructure presence alone, as it captures the intensity and 

regularity of service available to passengers.  

The figures below show the maps of average daily frequency trains per station in 1971 (left panel) 

and 2021 (right panel) for long-distance services (Figure 9), regional services (Figure 10), and 

suburban services (Figure 11). We discuss the main changes observed in the following paragraphs. 

 

Figure 9. Average daily frequency of long-distance trains per station: 1971 (left) vs. 2021 (right) 

Source: Authors. 

 

The comparison of daily frequencies per station for long-distance trains, in Figure 9, reveals a 

consolidation of the north-south axis, with express services extending northward to Valença, Braga, 

and Guimarães. The improvements towards the south, particularly the Algarve, resulted mainly from 

the new direct routing through the rail bridge crossing in LMA, but there is no evidence of a 
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substantial increase in the average number of daily trains, except for Almada which gained one station 

with long-distance services. The connections to Évora and Beja also appear to have benefited, albeit 

modestly, from the rail bridge crossing, especially Évora, which gained direct express trains from 

Lisbon. In contrast to the sizeable improvements in service levels on the north-south corridor, there 

is only a small increase in daily frequencies of express services to Guarda (Linha da Beira Alta), and 

no discernible improvement in daily frequencies of express services to Covilhã (Linha da Beira Baixa). 

It is worth mentioning that the new high‑speed rail line connecting Évora to Elvas/Caia, forming the 

Portuguese section of the future Lisbon-Madrid high‑speed corridor, is expected to enter service in 

2026, with plans for the high‑speed link to Lisbon to be completed by 2034.  

 

Figure 10. Average daily frequency or regional trains per station: 1971 (left) vs. 2021 (right) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors.  

 

The comparison of frequency levels for regional trains shows that there has been a widespread 

reduction in these services, with the exception of the north-south axis, especially between Lisbon and 

Aveiro. This appears to be consistent with CP’s service philosophy following the introduction of 

Intercidades services in 1988. As noted in CP Annual Report for 1990, inter-regional and regional train 

services were subject to rationalisation measures, leading to the withdrawal of several low-demand 

regional services and the replacement of inter-regional services with IC trains (Comboios de Portugal, 

1990, p. 11). The maps show an extensive elimination of regional services, affecting all the railway 

lines classified as secondary network (in the northeast and most of Alentejo), but also several lines 

classified as complementary network (i.e., Linha de Sines, Linha de Vendas Novas, Oliveira de 
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Azeméis-Sernada do Vouga section of Linha do Vouga8, Beja-Funcheira section of Linha do Alentejo). 

Regional train services on Linha da Beira Alta and Linha da Beira Baixa have remained stable over the 

period, showing similar daily frequencies in 1971 and in 2021. On the other hand, we observe a 

deterioration in service levels on Linha do Leste, Linha do Algarve, and to a lesser extent in Linha do 

Oeste. This is surprising given the highly urbanised nature of the regions served by the last two lines. 

In some instances, regional services were withdrawn, leaving only long-distance express trains, as in 

the case of the connections Lisbon-Évora and Lisbon-Faro. This provides additional evidence of the 

prioritisation of long-distance express services between major cities at the expense of more regional-

oriented services. 

 

Figure 11. Average daily frequency of urban trains per station: 1971 (left) vs. 2021 (right) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Authors.  

 

The maps in Figure 11 show an overall increase in the average daily frequency of urban trains per 

station (one direction). In the case of the Porto region, municipalities served by the Linha do Marco 

saw the greatest improvements, especially after the 2019 electrification of the section from Caíde to 

Marco de Canaveses and the subsequent integration of services into the suburban railway network 

of Porto (i.e., Urbanos do Porto). The municipalities from Porto to Aveiro also experienced an increase 

in average daily urban train frequencies due to their integration in Porto’s suburban railway network.  

similar pattern can be observed for the municipalities on the line branch to Braga. There are also 

 
8 CP provides a taxi as a rail replacement service between Oliveira de Azeméis and Sernada, which is included in the official 
CP timetables. The taxi stops for boarding and alighting only upon prior notice by passengers to the train conductor. 
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instances of service level reductions in this region, notably between Guimarães and Fafe (closed in 

1986) and the sections of Linha da Póvoa and Linha de Guimarães which were converted to Porto’s 

LRT in early- to mid-2000s.  

Considering the Lisbon region, there is an apparent modest increase in service levels on the Linha da 

Azambuja and no discernible increase on Linha de Cascais and Linha de Sintra, which have remained 

the heaviest traffic corridors in the region. The main improvements have affected particularly the 

south bank municipalities, as a result of the construction of the new Fertagus suburban commuter 

corridor connecting Lisbon to Setúbal via the 25 de Abril bridge, which started operating from Lisbon 

to Coina in 1999, reaching Setúbal only in 2004. This rail connection was already planned since the 

early 1960s, as part of the Plano Director da Região de Lisboa (PDRL) (see Gabinete do Plano Director 

da Região de Lisboa, 1964, Vol. 2, Cartogram 45).  

The PDRL contained other important railway investments for LMA which were either not 

implemented (e.g., new circular railway line in Lisbon) or implemented as an LRT system rather than 

a heavy-rail system (e.g., Metro Sul do Tejo).9 More concretely, the PDRL envisaged, on the northern 

bank of the river Tagus, the construction of a new circular railway linking the three radial lines 

converging in Lisbon, namely, Linha do Norte, Linha de Sintra (connecting to Linha do Oeste), and 

Linha de Cascais, which was never constructed. This circular connection would make it possible to 

establish a new long-distance railway station in Lisbon, which was indeed constructed in 1998 (Lisbon-

Oriente), but not in the originally proposed location. The regional plan also envisaged the physical 

integration of Linha de Cascais with the national railway network, which has not yet been 

implemented, requiring passengers to transfer by foot.  

For the southern bank of the Tagus, the PDRL envisaged the construction of a suburban railway 

connection to Costa da Caparica and Seixal. This railway was never implemented, instead, a light rail 

transit system was developed during the 2000s, with initial sections opening between 2007 and 2008. 

The resulting network connects Cacilhas to Corroios (in Seixal) and Universidade (i.e., NOVA School 

of Science and Technology), but does not extend to Costa da Caparica, remaining incomplete relative 

to the corridor originally planned in the PDRL (Gabinete do Plano Director da Região de Lisboa, 1964, 

Vol. 2, Cartogram 45; Rezende, 1967). An extension of the line from Universidade to Costa da Caparica 

and Trafaria is currently under study. There were also railway closures in the south bank of AML, 

notably the branch lines connecting Seixal to Barreiro in 1969 and Montijo to Pinhal Novo in 1989, 

which were not planned in the PDRL. 

Finally, in the case of Coimbra region, it is possible to observe the withdrawal of services from Coimbra 

to Figueira da Foz via Linha da Figueira da Foz, while average daily frequencies between these two 

cities using the shorter route via Ramal de Alfarelos increased over the period. In contrast, the 

municipalities served by Linha da Lousã lost rail access entirely after its closure in 2010. Only in 

December 2025 did these municipalities recover a dedicated connection to Coimbra, via the BRT 

system that replaced the rail service.  

 
9 Another important investment planned in the PDRL was the construction of a direct rail connection between Poceirão 
and Águas de Moura to shorten travel times to the Algarve by bypassing the earlier routing via Setúbal. This rail connection 
was completed in the late 1970s and affected primarily long-distance rail services. 
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4.3. Evolution of travel times 

This section examines the changes in journey times for selected routes across long-distance, regional, 

and (sub)urban rail services. As noted in Section 3.2, travel times are based on the fastest available 

weekday daily service and therefore do not necessarily represent the typical scheduled journey 

experienced by passengers, which may be longer due to the use of slower services and various delays, 

additional intermediate stops, or extended transfer times. Nevertheless, this measure provides a 

feasible consistent benchmark for assessing changes in the performance of rail services over time and 

allows for a comparative analysis of improvements or deteriorations in travel efficiency across service 

types. 

  

4.3.1. Long-distance train services 

Table 3 below reports the evolution of travel times on the main long-distance train services, while 

Figure 12 shows the map of long-distance routes (left panel) and plots the evolution of travel times 

for each route (right panel). The following paragraphs provide a discussion of the evolution of travel 

times in the context of improvements made through the modernisation of rail infrastructure and 

systems, as well as organisational level changes affecting timetable planning and the management of 

train services. 
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Figure 12: Long-distance rail corridors (left) and travel times in minutes (right) 
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Table 3: Travel times for main long-distance routes 

Origin-Destination Designations of train services 
Travel times (minutes) 

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021 

Lisbon-Porto1 
Rápido / Rápido Foguete / Rápido Alfa / AP 255 230 180 180 180 180 195 174 164 164 178 

Direto / Rápido IC / IC  380 270 245 245 214 205 215 205 189 189 203 

Lisbon-Valença3 IC + Celta / IC 343 445 349 347 384 347 358 349 349 306 279 

Lisbon-Braga4 Rápido IC / IC / AP - - - - 294 280 290 210 203 205 217 

Lisbon-Guimarães5 IC / AP - - - - - - - 280 210 248 241 

Lisbon-Guarda 
SemiDireto / Rápido IC / IC Beira Alta 400 397 398 297 289 296 255 254 245 252 253 

SudLusitânia / SudExpresso 400 354 325 323 384 310 289 279 288 240 - 

Lisbon-Covilhã Direto / SemiDireto / Rápido IC / IC Beira Baixa 450 391 350 314 275 268 265 250 233 220 220 

Lisbon-Beja2 Ferry + Direto / Rápido IC/ IC / IC + Regional 210 169 185 185 156 160 140 136 140 139 144 

Lisbon-Évora2 Ferry + Direto / Rápido IC/ IC + Regional / IC 185 155 154 154 158 158 138 132 95 94 100 

Lisbon-Faro1,2,9 
AP - - - - - - - 180 180 180 180 

Ferry + Direto / Rápido IC / IC 303 299 295 260 260 255 255 212 210 205 210 

Porto-Guarda6 SemiDireto / IC / IC + Regional 310 383 282 282 255 255 255 245 228 230 256 

Porto-Covilhã7 SemiDireto / IC / IC + Regional - 608 498 477 450 438 362 357 334 304 313 

Porto-Beja2 IC - - - - - - - 351 339 338 357 

Porto-Évora2 IC - - - - - - - 347 294 293 313 

Porto-Faro2,8,9 AP - - - - - - - 371 355 337 358 

Source: Authors. Notes: 1 Alfa Pendular entered in service in 1999. 2 From 1999 onwards, services from Lisbon to Évora, Beja, Faro operated via rail-river crossing from origin station 
Lisbon-Oriente, instead of ferry crossing from Terreiro do Paço (Lisbon) to Barreiro. 3 Transfer in Porto or Nine. In 2021, a direct IC service was introduced (1 train/day each direction). 
4 Transfer in Porto. In 2004, a direct Alfa Pendular entered in service. 5 In 2016, a direct Alfa Pendular entered in service. 6 Transfer in Coimbra or Pampilhosa. 7 Transfer in Entroncamento. 
8 A direct Alfa Pendular entered in service in 2005. 9 The connection to Algarve via Beja-Funcheira (Alentejo line) was suspended in 2012. Acronyms: AP-Alfa Pendular; IC-Intercidades; 
IR-InterRegional. - The specific train is not available on the route. 
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Lisbon-Porto, Lisbon-Braga, and Lisbon-Guimarães: 

The Lisbon-Porto corridor shows the earliest and most sustained reductions in travel time, reflecting 

its role as Portugal’s primary rail axis (i.e., Linha do Norte) connecting the country’s two largest cities 

and respective metropolitan areas. The completion of the electrification of Linha do Norte in 1966 

enabled important operational improvements during the 1970s and 1980s, notably the introduction 

of electric vehicles with superior acceleration and higher average speeds, leading to substantial 

reductions in travel times. In the case of the premium express services Rápido and Rápido Foguete, 

which already existed since the 1950s, travel times reduced from 255 minutes in 1971 to 180 minutes 

in 1981. Journey times for the express services with more intermediate stops (i.e., Direto, Rápido IC) 

reduced from 380 minutes in 1971 to 245 minutes in 1981. The introduction of the new IC services in 

1988 also allowed for a reduction in travel times, mainly through operational and planning changes 

relating to stopping patterns and priority given to IC over regional and IR services, rather than new 

traction technology or infrastructure modernisation. Travel times reduced from 245 minutes in 1985, 

before the new IC brand was introduced in 1988, to 214 minutes in 1991 and 205 minutes in 2005, 

remaining largely unchanged thereafter. A major change occurred in 1999, with the introduction of 

the premium express service Alfa Pendular using advanced rolling stock equipment and technology, 

which allowed additional reductions in travel times to 164 minutes by 2005, plateauing thereafter.  

Services from Lisbon to Braga improved after the introduction of direct IC at the end of the 1980s, 

and especially after the electrification and track doubling of the Braga branch line in 2004, followed 

by the introduction of the premium express service AP in that year. The most significant reduction 

occurred between 2001 and 2005, when travel times fell from roughly 290 to 210 minutes, remaining 

broadly stable thereafter. Similarly, the connection from Lisbon to Guimarães experienced sizeable 

improvements after the electrification of the Guimarães line in 2005 and the introduction of IC 

services, followed by the introduction of AP services in 2016, which permitted additional time savings: 

between 2005 and 2021, journey times reduced from 280 minutes to 241 minutes.  

Lisbon-Faro and Porto-Faro: 

Travel times between Lisbon and Faro declined substantially over the period analysed, falling from 

around 300 minutes in 1971 to close to 200 minutes in 2021. The most substantial improvements 

resulted from the integration of the new rail crossing over river Tagus with Linha do Sul by 2003 and 

the opening in 2011 of a new straighter route alignment through the Variante de Alcácer, and also, 

but to smaller extent, the construction a direct connection between Poceirão and Águas de Moura,  

bypassing the longer routing via Setúbal, in the late 1970s. The Journey times in the IC services 

reduced from 255 minutes in 2001 to 210 minutes in 2011, remaining stable thereafter. Journey times 

on the premium express AP services have remained stable at 180 minutes since their inauguration in 

2005. Before the introduction of services via the river crossing in 2003, services to the Algarve were 

operated with diesel traction directly from Barreiro (after ferry crossing) to Faro either through the 

Beja-Funcheira section of Linha do Alentejo, or Linha do Sul, which had a more direct route. The 

closure of the Beja-Funcheira section of Linha do Alentejo in 2012 made Linha do Sul the only corridor 

connecting Lisbon to the Algarve. The earlier reductions in travel times observed between the late 

1980s and early 1990s, from around 300 minutes to 260 minutes, are explained by the introduction 

of diesel-hauled Rápido IC trains. Direct services from Porto to Faro were introduced only in 2004 via 
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the premium AP services with improvements in journey times due to the abovementioned rerouting 

through the Alcácer bypass, reducing from 371 minutes in 2005 to approximately 350 minutes after 

2011.10   

Organisational changes in the early 2000s also contributed to travel time improvements on the north-

south corridor. In 2005, CP created two new business units, one dedicated exclusively to long-distance 

services (CP Longo Curso) and the other to regional services (CP Regional). Prior to 2005, regional and 

interurban passenger services were planned and managed under a single business unit. This 

institutional reorganisation occurred shortly after the integration of the rail bridge crossing in Lisbon 

with Linha do Sul, which significantly improved long-distance services along the north-south corridor. 

It also reflects the company’s strategic intention to distinguish long-distance operations from services 

with a more regional focus, in coherence with the strategic orientation of the 1988 railway 

modernisation plan – and CP’s own views as set out in its annual reports (e.g., Comboios de Portugal, 

1988, p. 4)  –, that railways primary vocation is to serve fast, high-capacity, intercity and inter-regional 

corridors. 

Lisbon-Guarda and Lisbon-Covilhã: 

The Linha da Beira Alta undertook major modernisation works in the mid-1990s, including full 

electrification, track alignment improvements, signalling upgrades and partial track duplication, 

replacing diesel trains with electric traction trains from 1997 onwards. Travel times had already 

reduced substantially between the early 1970s and mid-1980s (from 400 minutes to less than 300 

minutes by 1985), following the electrification of the Linha do Norte at the end of the 1960s, which 

allowed using electric traction trains between Lisbon and Pampilhosa, where passengers transferred 

to diesel trains onward to Guarda. Following the comprehensive modernisation of the 1990s, travel 

times reduced further, amounting to approximately 255 minutes in 2001 and remaining at that level 

thereafter. The line closed in early 2022 for new modernisation works and reopened only in 

September 2025 (the works were initially planned to last 9 months), with minimal improvements in 

journey times. Furthermore, the international connection to Spain on the SudExpresso service, which 

had been suspended during the COVID19 pandemic, has not been restored. 

Travel times between Lisbon and Covilhã, via Linha da Beira Baixa, improved continuously over the 

period, reflecting the gradual operational and technological modernisation of the line. Travel times 

reduced from 450 minutes in 1971 to 220 minutes after 2011, remaining stable at that level 

thereafter. Following the electrification of the Linha do Norte in the late 1960s, services from Lisbon 

to Entroncamento were typically operated using electric traction, while passengers continuing to 

Covilhã had to transfer at Entroncamento to slower diesel services on the non-electrified Beira Baixa 

line. The electrification of Linha da Beira Baixa progressed in phases: electrification from 

Entroncamento to Castelo Branco was finished in 2005, but completion to Covilhã was only achieved 

in 2011. As a result, electrification initially delivered limited aggregate travel time benefits, with 

observed reductions associated primarily with timetable rationalisation and improved interchange 

coordination at Entroncamento, rather than with major upgrades to rail infrastructure and systems. 

 
10 Between early-1990s and mid-2000s, a special tourism-oriented rail service called Comboio Azul (blue train) 
connected Porto to Faro without stopping in Lisbon, on Fridays and Sundays during summer. 
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Lisbon-Évora and Lisbon-Beja: 

The most substantial improvements in travel times between Lisbon and Évora resulted from the 

phased implementation of major modernisation works, including the full electrification of the line 

between Bombel and Évora, completed in 2011. Before 2004, rail services between Lisbon and Évora 

were operated from the south bank at Barreiro, requiring a ferry crossing from Lisbon to Barreiro, 

continuing on diesel trains to Évora with an additional transfer at Casa Branca (while services to Beja 

continued directly). Electric IC services started operating directly from Lisbon but required a formal 

transfer in Casa Branca from electric to diesel trains onwards to Évora. With the completion of 

electrification to Évora in 2011, direct IC trains from Lisbon to Évora contributed to reducing travel 

times from more than 130 minutes in 2005 to 95 minutes in 2011, which have remained stable around 

that level since then. 

Likewise, before 2004, rail services between Lisbon to Beja required a ferry crossing from Lisbon to 

Barreiro, continuing onward to Beja with diesel-hauled IC services, introduced in the late 1980s. The 

IC services reduced travel times from around 185 minutes to 156 minutes with minimal incremental 

improvements through the 1990s and 2000s. Between 2004 and 2011, IC services connected Barreiro 

to Beja without a transfer at Casa Branca. However, after the electrification of the segment between 

Casa Branca and Évora, the service routing shifted, requiring passengers continuing to Beja to transfer 

at Casa Branca from the electric trains (Lisbon-Évora) to diesel-operated trains. As part of the national 

strategic planning defined in the PNI 2030, the modernisation and electrification of this section was 

intended to be completed by 2025 but has been pushed back to 2032. 

Porto-Guarda and Porto-Covilhã: 

Services connecting Porto to Guarda and Porto to Covilhã broadly follow similar dynamics to those 

observed for the corresponding Lisbon-based corridors, albeit with an important structural 

difference: journeys from Porto require an interchange at Pampilhosa in the case of Guarda and at 

Entroncamento in the case of Covilhã. The most substantial reductions in travel time between Porto 

and Guarda occurred in the early 1990s, with journey times falling from approximately 300 minutes 

in 1971 to around 255 minutes by 1991, after which they largely stabilised. Even after the reopening 

of services between Pampilhosa and Guarda in late 2025, following the modernisation works 

undertaken since 2022, journey times remain in the range of 260-285 minutes. As for the journey 

between Porto and Covilhã, through Linha da Beira Baixa, travel times also declined markedly over 

the period analysed, particularly after the modernisation and electrification of the Beira Baixa line, 

which reached Covilhã in 2011. As a result, travel times decreased from roughly 600 minutes in 1971 

to around 334 minutes in 2011, remaining marginally above 300 minutes thereafter.  

Porto-Évora and Porto-Beja: 

Services from Porto to Évora and from Porto to Beja have never been operated with direct trains. 

Therefore, the observed reductions in travel times essentially reflect the compound improvements 

across the Lisbon to Porto corridor (Linha do Norte) and the corridors connecting Lisbon to Alentejo, 

together with organisational changes in long-distance service routing. A key inflection point occurs 

after 2004, when long-distance services were restructured to operate via Lisbon Oriente (avoiding the 

ferry crossing to Barreiro), which enabled travelling from Porto to Évora with a single transfer at Lisbon 

Oriente, and from Porto to Beja with one or two transfers (Lisbon Oriente and Casa Branca). Overall, 
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the reductions in journey times are more substantial for connections from Porto to Évora, especially 

from 2011 onwards, consistent with the modernisation of the Alentejo line between Bombel and 

Évora, completed in that year, as discussed previously. 

 

4.3.2. Regional train services 

The discussion of journey times refers to regional train services. Many lines experienced full 

withdrawal of passenger services over the period, especially in Alentejo and the Northeast, with most 

of the remaining lines experiencing only modest improvements in journey times. Table 4 below 

reports the evolution of travel times for each route analysed, while Figure 13 shows the map of 

regional train services (top panel) and plots the evolution of travel times for each route (bottom 

panel).  

 

Figure 13: Regional rail corridors (top panel) and travel times in minutes (bottom panel) 

 

 

 

 

 

 

 

 

ARCO DE BAÚLHE 
DUAS IGREJAS 

CALDAS DA RAINHA 



32 
 

Figure 13 (cont.): Regional rail corridors (top panel) and travel times in minutes (bottom panel) 

 

Source: Authors.

50

75

100

125

150

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021

Évora-Mora Extremoz-Portalegre

Évora-Reguengos Évora-Vila Viçosa

Beja-Moura Beja-Funcheira

Faro-Lagos Faro-Vila Real Santo António

50

100

150

200

250

300

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021

Lisboa-Tomar Lisboa-Leiria

Lisboa-Caldas da Rainha Lisboa-Torres Vedras

Lisboa-Álcacer do Sal (Regional) Lisboa-Álcacer do Sal (Diretos, IC)

50

100

150

200

250

300

350

400

450

500

550

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021

Porto-Régua

Porto-Valença

Porto-Arco de Baúlhe

Porto-Chaves

Porto-Bragança

Porto-Duas Igrejas

50

100

150

200

250

300

350

400

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021

Coimbra-Guarda Covilhã-Guarda Entroncamento-Covilhã



33 
 

Table 4: Travel times for main regional routes  

Origin-Destination Designations of train services 
Travel times (minutes) 

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021 

Northern Portugal and Porto Region 
Porto-Régua IC / IR / Regional 147 153 135 103 127 121 103 113 96 105 103 
Porto-Valença  IR / Regional 161 188 196 155 150 122 123 121 129 122 124 
Porto-Arco de Baúlhe (via Livração) Regional 210 210 210 210 - - - - - - - 
Porto-Chaves (via Régua) Regional 330 330 330 317 - - - - - - - 
Porto-Bragança (via Tua) Regional 412 431 410 453 - - - - - - - 
Porto-Duas Igrejas (via Pocinho) Regional 453 460 494 494 - - - - - - - 

Central Portugal and Lisbon Region 
Lisbon-Tomar IR / Regional 120 143 88 88 95 90 103 94 104 105 105 
Lisbon-Leiria IR / Regional 185 163 197 176 165 156 178 269 265 228 184 
Lisbon-Caldas da Rainha IR / Regional 131 103 111 104 110 108 126 153 145 142 126 
Lisbon-Torres Vedras Regional 88 63 72 70 68 71 90 102 97 93 88 

Lisbon-Alcácer do Sal 1 Ferry + Regional / Regional  180 135 154 152 120 120 120 96 100 - - 
Ferry + Direto / IR / IC  112 115 110 109 105 105 105 76 90 - - 

Coimbra-Guarda2 IR / Regional 190 199 200 199 190 197 149 155 147 157 147 
Covilhã-Guarda3 IR / Regional 80 67 66 68 72 72 69 72 - - 46 
Entroncamento-Covilhã IR + Regional / Regional 347 334 306 271 234 234 214 224 228 196 192 

Alentejo and Algarve 
Évora-Mora Regional 68 105 132 132 - - - - - - - 
Estremoz-Portalegre Regional 70 71 70 69 - - - - - - - 
Évora-Reguengos Regional 46 47 47 48 - - - - - - - 
Évora-Vila Viçosa  Regional 92 98 95 96 - - - - - - - 
Beja-Moura  Regional 87 75 75 73 - - - - - - - 
Beja-Funcheira  Regional 69 62 71 75 75 88 64 59 - - - 
Faro-Lagos Regional 122 97 109 133 133 80 89 90 94 105 97 
Faro-Vila Real Santo António Regional 80 66 75 88 58 57 57 59 63 68 62 

Source: Authors. Notes: 1 Before 2003 all rail connections from Lisbon to Alcácer do Sal were via Barreiro, after ferry crossing from Lisbon to Barreiro; in 2005, there were two daily 
direct regional (three daily IC) services from Lisbon-Oriente to the Algarve, stopping in Alcácer; in December 2011 IC services were re-routed and bypassed Alcácer and Regional 
services on Linha do Sul were withdrawn. 2 Linha da Beira Alta closed for modernisation from April 2022 and fully reopened in September 2025, substantially longer than the originally 
planned nine months. 3 The Covilhã-Guarda section of the Linha da Beira Baixa was closed to rail traffic in 2009 and remained out of service until it reopened in May 2021 following 
substantial infrastructure modernisation. Acronyms: IR-InterRegional. - The specific train is not available on the route
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Northern Portugal and Porto region: 

Linha do Sabor, Linha do Tua, Linho do Corgo, Linha do Tâmega 

The northeast lines exhibit either no change in travel times (Linha do Corgo, Linha do Tâmega) or 

progressive deterioration (Linha do Sabor, Linha do Tua), and all experienced a generalised 

withdrawal of passenger services. The closure of these lines is coherent with the strategic orientation 

of the 1988 railway modernisation plan for lines classified as secondary network, which is precisely 

the case of the northeast lines. Journey times between Porto and the main cities served by these lines 

was around 330 minutes for Chaves and between 210-240 for Vila Real, both on Linha do Corgo, and 

between 410-450 to Bragança on Linha do Tua.  

Linha do Douro, Linha do Minho 

On the contrary, journey times from Porto to Régua (Linha do Douro) and Porto to Valença (Linha do 

Minho) show marked improvements over time, from 147-153 minutes in 1971-1975 to around 100 

minutes from the early 2000s onwards, remaining stable since then. The section from Porto to Marco 

de Canaveses, on Linha do Douro, is part of the Porto suburban network and received considerable 

investment over time (we discuss this in more detail in the next section about suburban services), 

which permitted some improvements to the regional train services. Albeit the electrification of the 

section from Marco to Régua (Linha do Douro) was initially planned to be completed by the end of 

2019, as part of the Ferrovia 2020 programme, works are currently underway with this section 

temporarily closed and planned to reopen during 2026. Journey times between Porto and Valença 

(Linha do Minho) experienced a gradual and sustained improvement, falling from between 161-188 

minutes in the 1970s to 150-155 minutes from the mid-1980s to early 1990s, reaching around 120 

minutes since the mid-1990s. Full electrification from Porto to Valença was completed only in 2021, 

following the electrification of the section from Nine to Viana do Castelo in 2019, from Porto to 

Ermesinde in 1995, and from Ermesinde to Nine in 2002.  

Central Portugal and Lisbon region:  

Linha da Beira Alta 

Regional train services on Linha da Beira Alta between Coimbra and Guarda have historically exhibited 

gradual reductions in journey times, from 190 minutes in 1971 to around 150 minutes in 2001 and 

147 minutes by 2021, reflecting the major infrastructure improvements implemented in the second 

half of the 1990s. The line underwent a prolonged closure due to a new phase of infrastructure 

modernisation, which lasted from April 2022 until September 2025, despite initial plans of only nine 

months closure. During this period services were replaced by bus connections, temporarily 

eliminating direct rail accessibility. Although the post-modernisation infrastructure is expected to 

support reliable operations, travel times show only very moderate improvements relative to pre-

modernisation improvements, with current journeys times (in 2026) on regional trains at around 150 

minutes. 

Linha da Beira Baixa 

Regional services between Entroncamento and Covilhã have experienced gradual improvements in 

journey times, reflecting the phased modernisation and electrification of the line mentioned earlier 
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for long-distance services. In addition to improvement works, the oscillation in travel times also 

reflects changes in stopping patterns and the relative prioritisation of regional services from 

Entroncamento to Castelo Branco, in relation to Covilhã, especially in the earlier decades. Overall 

journey times decreased from 347 minutes in 1971 to 192 minutes in 2021, with substantial 

reductions observed in the second half of the 1980s (271 minutes) and early 1990s (234 minutes), 

after which travel times remained close to 230 minutes until 2011, after which there was another 

substantial reduction of more than 30 minutes, resulting from the electrification of the section from 

Castelo Branco to Covilhã in 2011.  

Journey times for regional services between Covilhã and Guarda fluctuated between 66 and 72 

minutes, with the exception of 1971 which registered somewhat higher values (i.e., 80 minutes). The 

Covilhã-Guarda section closed in 2009 for safety reasons to underwent substantial improvement 

works, which experienced several delays, and only reopened in May of 2021, with extensively shorter 

journey times, around 46 minutes compared to pre-closure values (i.e., 72 minutes). 

Linha do Oeste 

Regional services in the centre-west region surrounding Lisbon show pronounced heterogeneity. The 

most illustrative case is Linha do Oeste, connecting Lisbon Metropolitan Area (LMA) to a series of 

urban centres, notably Torres Vedras, Caldas da Rainha, Leiria, and Figueira da Foz. Despite its 

potential strategic role in serving a region which has experienced ongoing population and economic 

growth, the line has not undergone comprehensive modernisation and is not yet fully electrified. 

Although electrification up to Torres Vedras has recently been completed, works north of Torres 

Vedras towards Caldas da Rainha and Leiria are still ongoing, and diesel trains continue to operate 

along the entire line.  

The limited investment in renewal and modernisation over time helps understand the observed 

stagnation of journey times over the period studied. In this context, the oscillation in journey times is 

likely to have resulted from operational and planning decisions, including timetable design, stopping 

patterns and service rationalisation. For example, the intermittent operation of IC trains from Lisbon 

to Caldas da Rainha and Leiria during the 1990s and mid-2000s can help explain the downward trend 

observed in travel times during that period, while the subsequent withdrawal helps explain the 

deterioration that followed. Despite the apparent recovery visible in 2021, journey times in that year 

are very similar to those observed in 1971: the fastest journey time from Lisbon to Caldas da Rainha 

(Leiria) in 2021 was 126 minutes (184 minutes), compared to 131 minutes (185 minutes) in 1971. A 

similar pattern can be observed for the connection Lisbon-Torres Vedras. Over the five decades 

analysed, journey times have tended to fluctuate around the initial value. By 2021, the journey time 

between Lisbon and Torres Vedras was exactly the same as in 1971 (88 minutes), and exceeded the 

values registered during the 1980s and 1990s (around 70 minutes). The corridor between Lisbon and 

Torres Vedras could easily function as a commuter corridor in the LMA. Indeed, this section of Linha 

do Oeste is identified as part of the primary network in the 1988 railway modernisation plan, unlike 

the remainder of the line which is classified as complementary network, providing suggestive 

evidence of its potential suburban commuter function.  

Linha de Tomar 
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In contrast to the Linha do Oeste, rail services from Lisbon to Tomar experienced substantial 

improvements early on, following the electrification of the Tomar line branch in 1976, which 

permitted operating electric trains on the whole route (Linha do Norte had already been electrified 

by 1966). As a result, journey times improved considerably, reducing from between 120-143 minutes 

in the 1970s to 88 minutes throughout the 1980s. From the early 1990s onward, however, travel times 

increased and then stabilized at a higher level, typically ranging between 95 and 105 minutes. By 

2021, the journey time amounted to 105 minutes, notably longer than the values achieved in the 

1980s. 

Lisbon-Alcácer do Sal 

The final route considered in the Lisbon region refers to the connection between Lisbon and Alcácer 

do Sal, in the Setúbal Peninsula. Although geographically very close to the LMA, rail services between 

Lisbon to Alcácer do Sal illustrate the strategic prioritisation of long-distance traffic (Porto-Lisbon-

Faro) over regional services. Travel times improved significantly, benefiting from the 25 de Abril rail 

bridge corridor which was integrated with the Linha do Sul in 2004 and permitted the elimination of 

the ferry transfers from Lisbon to Barreiro. Consequently, journey times on regional train services fell 

from 180 minutes in 1971 to only 96 minutes in 2005. Similar improvements were observed in the 

faster train services using both IR and IC trains, from 112 minutes in 1971 to 76 minutes in 2005. Such 

journey times meant that Alcácer was at a time distance from the centre of Lisbon similar to that of 

Tomar and Torres Vedras, both of which have strong commuter flows into the LMA. However, services 

were withdrawn entirely after 2011, following the opening of the Variante de Alcácer which rerouted 

all long-distance IC and AP services inland, bypassing the coastal cities of Setúbal and Alcácer do Sal, 

and the simultaneous removal of regional services connecting Setúbal to Álcacer do Sal and the 

Algarve, on the grounds of low demand. In a handful of years, Alcácer moved from being served by 

both regional and long-distance services to having no rail access at all. 

Alentejo: 

It seems appropriate to refer to the former existence of an Alentejo regional rail network, structured 

around Évora as its main hub. From Évora, a set of radial branch lines extended towards Mora, 

Portalegre (via Estremoz), Vila Viçosa, and Reguengos de Monsaraz. The connection from Évora to 

Beja, via Casa Branca, provided a north-south corridor within the region, with southbound services 

from Beja to Funcheira, and Beja to Moura. This configuration combined intra-regional accessibility 

with a feeder function to the primary network through connections at Casa Branca and Funcheira. 

Throughout the 1970s and 1980s, observed journey times on these lines remained broadly stable, 

and in 1990 there was a generalised closure of all branch lines radiating from Évora and the Beja-

Moura branch line. This removal of rail services is, again, consistent with the strategic orientation of 

the 1988 railway modernisation plan, which prioritised selective investment in the primary and 

complementary networks and the abandonment of services in lines classified as secondary network. 

Within Alentejo, only the sections Casa Branca-Évora and Casa Branca-Beja-Funcheira were classified 

as primary network and complementary network, respectively. All remaining lines were designated 

as secondary network. Further disinvestment occurred in 2011, with the closure of the Beja-Funcheira 

section of the Linha do Alentejo (classified as complementary network), which linked Alentejo directly 

to the Algarve.  
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Algarve: 

The Linha do Algarve shows only modest improvements in travel times, which is at odds with the 

substantial population and economic growth experienced in the region it serves over the period 

analysed. While the section between Faro and Tunes (in Linha do Sul) was modernised and electrified 

by 2004, to allow for the premium long-distance AP trains connecting the Algarve to Lisbon and Porto, 

the remainder of the Algarve line has been subject to persistent delays in modernisation and 

electrification. Particularly, the segment from Faro to Vila Real de Santo António was only electrified 

in late 2025, while the section from Lagos to Tunes (initially constructed as a branch line in 1922 and 

later integrated in Linha do Algarve) has been electrified very recently (i.e., February 2026), despite 

the original completion date was 2020. As a result, diesel trains continue to operate between Lagos 

and Vila Real de Santo António, with a mandatory transfer at Faro, limiting the scope for 

improvements in end-to-end journey times. Over the period analysed, travel times from Lagos to Faro 

declined from 122 minutes in 1971 to approximately 100 minutes from 2005 onwards, while journey 

times from Faro to Vila Real de Santo António fell from 80 minutes in 1971 to 62 minutes by 2021. 

Despite this overall downward trend, these travel times display considerable fluctuations, with 

notably faster journeys recorded during the 1990s and early 2000s. These oscillations are not 

primarily attributable to infrastructure changes, but rather to operational decisions regarding 

timetable coordination and service rationalisation. 

 

4.3.3.  Suburban train services 

Suburban train services are concentrated essentially in the metropolitan areas of Porto and Lisbon, 

and in the region of Coimbra, as depicted in the left panel of Figure 14. We discuss the evolution of 

travel times reported in Table 5 and plotted in the right panel of Figure 14.  
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Figure 14: Suburban corridors (left) and travel times in minutes (right) 
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Table 5: Travel times for main suburban routes  

Origin-Destination Designations of train services 
Travel times (minutes) 

1971 1975 1981 1985 1991 1995 2001 2005 2011 2015 2021 

Lisbon-Sintra Tranvias/Urbanos 50 40 46 49 45 45 44 41 39 40 40 

Lisbon-Cascais Tranvias/Urbanos 32 32 32 32 38 32 40 32 40 40 33 

Lisbon-Azambuja Tranvias/Urbanos 61 40 41 41 39 39 45 45 53 55 55 

Barreiro-Praias do Sado A Tranvias/Urbanos 49 57 57 42 44 46 54 52 38 38 38 

Lisbon-Setúbal1 Ferry + Tranvias / Urbanos 73 77 77 62 63 63 78 58 58 58 58 

Porto-Guimarães Urbanos 93 101 100 97 105 105 118 67 72 71 57 

Porto-Braga Urbanos 93 94 100 79 98 104 98 51 66 49 49 

Porto-Viana do Castelo  IR / Regional  94 106 107 103 97 94 84 78 86 78 77 

Porto-Aveiro 
Tranvias/Urbanos 94 93 83 73 78 67 61 52 57 58 68 

Regional  55 46 60 60 54 48 50 42 50 45 63 

Porto-Marco de Canaveses2 
Urbanos 122 116 116 89 100 96 90 90 86 80 69 

Direto / IR / Regional 87 84 75 56 64 64 62 63 51 60 57 

Coimbra-Lousã  Regional 49 55 54 55 58 58 56 56 - - - 

Coimbra-Figueira da Foz (via Pampilhosa)3 Tranvias/Regional 102 111 110 113 112 102 94 103 - - - 

Coimbra-Figueira da Foz (via Alfarelos)4  Tranvias/Suburbanos/Urbanos 75 77 74 55 62 62 59 59 60 66 63 

Source: Authors. Notes: 1 Before 1999, the route ran from Terreiro do Paço (Lisbon) to Setúbal via Barreiro, using a ferry connection to cross the river from Lisbon to Barreiro; after 

that, services operated from Areeiro (Lisbon) to Setúbal, with trains crossing by rail. 2 Before 2019, journeys from Porto to Marco de Canaveses required a transfer at Caíde due to 

incomplete electrification. After the electrification of the section between Caíde and Marco in 2019, direct suburban services have been operating from Porto to Marco. 3 After the 

closure of Linha da Figueira da Foz in 2009, services operate exclusively via Ramal de Alfarelos, the connecting link between Linha do Norte and Linha do Oeste. 4 There is also an 

express Regional/Suburban trains connecting Figueira to Coimbra, however, given it has only 1-2 trains per day (depending on the year), we did not consider the travel time for this 

services (approximately 10 minutes faster than the typical suburban trains). Acronyms: IR-InterRegional. - The specific train is not available on the route. 
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Porto Metropolitan Area (PMA): 

Following a period of stagnation or deterioration between 1971 and 2001, travel times between Porto 

and Braga (and Guimarães) show remarkable improvements after 2001, declining more than 40 

minutes when compared to pre-2005 figures. As of 2021, the fastest connection from Porto to Braga 

(Guimarães) took 49 (57) minutes, compared to more than 90 minutes in 1971. The reduction in travel 

times between Porto and Braga reflects a combination of changes including electrification, track 

doubling and signalling system upgrade in 2004. Electrification allowed for the replacement of diesel 

trains by electric multiple units (EMUs) offering higher average speeds, while track doubling and 

signalling upgrades increased line capacity and reduced delays due to train crossings and freight 

traffic. These improvements to infrastructure were complemented by a reorganisation of services into 

a high-frequency suburban operating system (i.e., Urbanos do Porto) with improved timetable 

regularity. Likewise, the substantial improvement in travel times between Porto and Guimarães 

resulted from the electrification of the Guimarães line in 2004, which enabled the replacement of 

diesel traction with the higher acceleration EMUs, and the reorganisation of services to integrate the 

Urbanos do Porto suburban rail system.  

Travel times between Porto and Marco de Canaveses using both urban and regional trains have 

reduced significantly over the period. Considering urban (regional) trains, travel times reduced from 

about 120 (87) minutes in 1971 to 69 (57) minutes in 2021. The improvements in travel time resulted 

from the electrification and modernisation of the section between Caíde and Marco in the Douro line. 

Until mid‑2019, electric suburban trains from Porto ended at Caíde due to incomplete electrification 

eastward, requiring passengers to transfer to diesel regional trains to continue to Marco. The 

electrificationof the Caíde-Marco section eliminated the previous transfer at Caíde and allowed direct 

suburban electric services from Porto to Marco, expanding the Urbanos do Porto suburban rail system 

from Caíde to Marco.  

Travel times between Porto and Aveiro using urban trains experienced a substantial reduction, 

especially after the late 1990s: from 94 minutes in 1971 to 67 minutes in 1995, and 52 minutes in 

2005, after which they increased to 68 minutes in 2021. In contrast, journey times on regional trains 

have remained relatively similar over time, without a clear downward trend, ranging between 42 

minutes (2005) and 63 minutes (2021).  

Although the services from Porto to Viana do Castelo are not formally part of the suburban rail system 

Urbanos do Porto, they have a strong commuter function, which justifies their inclusion in this 

discussion. Travel times between Porto and Viana do Castelo, along Linha do Minho, declined by about 

30 minutes over the period, with greater improvements observed from 2005 onwards. These changes 

reflect incremental rail infrastructure improvements, including the electrification of the section of the 

Minho line between Nine and Viana in 2019, following the aforementioned electrification of the 

section from Porto to Nine in 2004. There was also a modernisation of rolling stock in the mid-2000s, 

with full use of electric vehicles from 2019 onwards, which improved end-to-end operational speeds. 

However, the lack of a comprehensive capacity expansion constrained more substantial 

improvements in travel times.  

Lisbon Metropolitan Area (LMA): 
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Travel times in Linha de Cascais, the second most heavily used suburban corridor in LMA, show no 

visible reductions over the 50 years analysed. In Linha de Sintra, the suburban corridor with highest 

demand in the country, travel times decreased by 10 minutes between 1971 and 2021 (from 50 to 40 

minutes), yet this improvement was largely realised by the early 2000s, remaining stable thereafter. 

Both corridors benefitted from early electrification (Cascais in 1926, Sintra in 1957), with subsequent 

investments focused on capacity and reliability, including signalling upgrades in the 1990s that 

enabled shorter headways and higher service frequencies, as well as the introduction of more 

modern rolling stock. The absence of measurable reductions in travel times on Linha de Cascais can 

be attributed to different factors, including operational choices regarding the coordination between 

service frequencies and express operations, as well as structural factors relating to the limited track 

modernisation and renewal of rolling stock. 

The pattern of travel times in Linha da Azambuja shows greater improvements in travel times 

between the mid-1970s and mid-1990s, worsening thereafter: concretely, travel times reduced from 

61 minutes in 1971 to around 40 minutes between 1975 and 1995, increasing to 55 minutes in 2021. 

Despite the corridor – Linha do Norte – being already electrified in the late 1960s, signalling upgrades 

were implemented throughout the 1980s and 1990s, complemented by the modernisation of rolling 

stock throughout the 1990s to 2000s, supporting modest reductions in travel times. Furthermore, 

improvements to infrastructure and superstructures, and the expansion to four tracks between Braço 

de Prata (Lisbon) and Alverca in the late 1990s, enhanced operational performance due to better 

segregation between suburban and long-distance services.  

As for the suburban corridors south of the river Tagus, there have been substantial improvements. In 

the case of Linha do Sado, between Barreiro and Praias do Sado-A, after the degradation observed 

between the mid-1980s and the mid-2000s, travel times decreased significantly from 57 minutes in 

2005 to 38 minutes in 2011. This reduction is associated with the electrification of the Sado line at 

the end of 2008, which allowed the replacement of diesel trains by electric vehicles with higher 

average speeds due to superior acceleration and braking performance. 

The most significant investment over the period, however, was the construction of a new rail corridor 

Fertagus connecting Lisbon to Setúbal via the 25 de Abril Bridge. As noted above, before the opening 

of the bridge rail crossing in 1999, services from Lisbon to the south bank required a ferry crossing 

between Lisbon and Barreiro, followed by onward rail travel on the Sado line. The opening of the rail 

crossing in 1999, and the subsequent extension of direct suburban services to Setúbal in 2004, 

reduced travel times from 78 minutes to 58 minutes, remaining stable since then. 

Coimbra Region:  

As discussed earlier, Linha da Lousã closed to rail traffic in 2010, following the announcement of its 

conversion to an LRT system under the Metro Mondego project. This project was subsequently 

abandoned after prolonged delays and funding constraints, being replaced by a bus rapid transit (BRT) 

scheme known as the Sistema de Mobilidade do Mondego, which entered service in December 2025, 

15 years after the closure of the rail line. Over the four decades of rail operation considered here, 

travel times show no clear evidence of improvement; on the contrary, journey times increased from 

49 minutes in 1971 to 56 minutes in 2005. This degradation is somewhat surprising if we consider 

that the Lousã branch line was identified in the 1988 railway modernisation plan as integrating the 

primary railway network to be modernised. 
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Until 2009, rail travel between Figueira da Foz and Coimbra could be undertaken via two alternative 

routings: Linha da Figueira da Foz, which connected Figueira da Foz to Coimbra via Pampilhosa on 

Linha do Norte, and a shorter and more direct route via Ramal de Alfarelos, a branch connecting Linha 

do Oeste, at Bifurcação de Lares, to Linha do Norte, at Alfarelos. The longer route (via Pampilhosa) 

consequently exhibited substantially longer travel times, remaining broadly stable between 102 and 

113 minutes from 1971 to 1991 and decreasing only slightly to 94-103 minutes by the early 2000s, 

indicating small overall improvements in journey times. Following the closure of Linha da Figueira da 

Foz in 2009, due to low passenger demand and the limited competitiveness of the longer routing, rail 

services between the two cities have operated exclusively via Ramal de Alfarelos. The travel times 

offered over the period show moderate reductions, ranging from 74-77 minutes in the early 1970s to 

55-62 minutes from the mid-1980s onwards, stabilising around 59-66 minutes in the 2000s and 

2010s. These improvements partly reflect infrastructure upgrades, notably the electrification of the 

Alfarelos-Figueira da Foz section in 1982 (the section Alfarelos-Coimbra B, on Linha do Norte, was 

electrified by 1963), although variations in stopping patterns are also an important determinant of 

observed travel times. 

 

5. Conclusion 

This work analysed the evolution of passenger railway accessibility in Portugal in the period from 1971 

to 2021, combining a historical perspective on railway policy with quantitative spatial analyses 

supported by the construction of an original longitudinal database integrating georeferenced 

information on railway lines and stations with detailed timetable-based information about service 

frequency and travel times. By making this database publicly available in open access, the study hopes 

to contribute to future analyses of spatial and temporal changes in railway accessibility at the 

municipality level. 

The discussion of the changes in rail access revealed a highly uneven evolution across space, time, 

and service type. Although the share of population living in municipalities with rail access declined 

only moderately, the territorial footprint of the railway network contracted substantially. This 

contraction was concentrated in interior regions, most notably Alentejo and the Northeast, and 

reflects the systematic closure of secondary network lines, as set out in the 1988 railway 

modernisation plan. There are also divergent temporal trajectories across rail service categories. 

Long-distance services experienced substantial improvements in travel times and service levels, 

especially along the main north-south axis. Urban and suburban services similarly benefited from 

relatively stable or increasing service levels, supporting daily mobility within the two main 

metropolitan regions. By contrast, regional services showed a pattern of erosion, with only a few 

exceptions, combining widespread service elimination in the interior regions, declining frequencies, 

and modest travel times improvements.  

Our analysis reveals several cases where improvements in rail services were modest or disappointing 

when assessed against the urban condition of the areas served. This is particularly evident in 

urbanised or functionally integrated coastal regions with significant population growth, as is the case, 

for example, of the Algarve corridor, served by Linha do Algarve. Despite the region’s strong tourism-

led growth and increasing population over the study period, service levels and journey time 
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improvements remained limited. Another case worth highlighting is Linha do Oeste, serving a corridor 

of medium-sized and economically dynamic urban centres such as Torres Vedras, Caldas da Rainha, 

Leiria, and Figueira da Foz, where population growth contrasts with the deteriorating or stagnant 

travel times and service levels. Likewise, the municipalities between Espinho and Aveiro, connected 

by Linha do Vouga, experienced progressive service degradation and partial closures, despite its 

integration into one of the most densely urbanised and industrialised regions of the country.  

Taken together, our analyses point to a process of functional specialisation of railways in Portugal, 

with systematic prioritisation of long-distance intercity services and urban metropolitan services over 

regional services. Additionally, the fact that even regions with growing population experienced 

relative decline, or no substantial improvement, in rail services suggests that the marginalisation of 

regional rail services reflects policy choices rather than structural inevitabilities linked solely to 

density or demand, with significant implications for territorial cohesion. 

It is possible to draw important policy-related reflections from our analyses. Investment in railways 

should be closely integrated with spatial planning and land-use regulation. In this context, railway 

stations play a central role as strategic nodes within the urban and regional systems. Their function 

extends beyond mobility provision, encompassing the development of commercial, real estate, 

and/or industrial projects in their surrounding areas. Such developments can generate significant 

value capture mechanisms, constituting an important source of financing for railway infrastructure 

while simultaneously shaping patterns of economic activity and urban development.  

Additionally, and specifically for the Portuguese case, greater emphasis should have been placed on 

strengthening rail connections with medium-sized cities, thereby reinforcing the role of railways in 

promoting territorial cohesion. This includes completing missing network links, ensuring redundancy 

within the system, and pursuing the comprehensive modernisation of the railway network. These 

measures contribute not only to improved accessibility but also to a more sustainable spatial 

organisation, enabling more efficient use of land and lower per-capita costs for the provision and 

operation of public infrastructure and services such as transport networks, water supply and 

wastewater systems, waste collection, energy and utility distribution, social infrastructure (e.g., 

schools, hospitals, emergency services). 
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