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Social Equity Policies and Spatial Development:  
The Case of Lisbon’s Subway Expansion Projects (1998-2018) 

 
Summary  
 
Lisbon, the capital of Portugal, is a city and distinct municipality with 545,000 inhabitants at the 
center of a metropolitan area, home to 2,810,000 inhabitants (2011 Census). Its position at the mouth 
of Portugal’s largest river, the Tagus, which offers open access to the ocean, made Lisbon a 
prominent and prosperous harbor city with considerable growth in industrial sectors from the late 
nineteenth century through the 1970s. This expansion was followed by a strong move to a service-
based economy at the turn of the last century, and to tourism in the recent years. Since the early 
1980s, Lisbon has grown modestly by about 300,000 inhabitants at the metropolitan level—and 
while the city proper lost more than 250,000 inhabitants in that time, most of those residents moved 
to other municipalities within the metropolitan area. Although the city still maintains high levels of 
economic and job centralization (with almost 400,000 inbound commuters in the city center), other 
polarities have emerged since the 1990s. The result is a diverse social and functional mosaic, with 
large tracts of socio-spatial exclusion within the city and metropolitan region and difficulties in 
accessibility and commuting time. 
 
Figure 1: Map of Population Density in Lisbon Metropolitan Area 
 

 
 

Source: Authors 
 
This case study discusses the impact of the expansion of the subway network to formerly peripheral 
areas on social equity since the late 1990s. This impact is analyzed in conjunction with specific 
urban-regeneration projects and public-housing programs. Subway expansion connected the central 
city districts with peripheral areas, some of which have high levels of socio-spatial segregation, and 
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while it did improve accessibility and reduce travel times considerably, it also triggered other public 
and private-led urban projects that affected the local socio-economic fabric. This impact raises 
questions about whose interests are served by infrastructure development policies and priorities. 
 
Definition of the Problem 
 
Metropolitan growth in Lisbon during most of the twentieth century occurred without the adequate 
provision of transportation infrastructure. Limited financial and technical resources, along with a 
highly conservative political situation, limited the capacity to respond to the rapid countrywide 
migrations towards the country’s largest cities. Housing shortages opened the path to private-led 
piecemeal and leapfrog development patterns, based on low levels of infrastructure and urban 
facilities (André and Vale 2012; Santos 2012; 2013). 
 
Social-spatial disparities mirrored the territorial levels of infrastructure and urban amenities, with 
higher exclusion levels associated with poorer transport connections (INE 1999; 2014). Since the late 
nineteenth century, transportation in Lisbon has been developed in autonomous networks: railroad, 
tram, bus, ferry, and, later, the subway were all largely independent of one another and lacking 
intermodal and spatial coordination (Santos 2012). Until the late 1990s, the subway was further 
limited to the densest areas of housing and services, replicating the city’s physical structure (Pereira 
1999). The railroad served only three main metropolitan-to-suburban corridors (Northeast, Sintra, 
and Cascais) leaving the area of Odivelas–Loures in the north without heavy transport solutions. 
Urban development in Lisbon has often occurred without proper transport infrastructure throughout 
the city’s modern existence; moreover, pedestrian accessibility and functional diversity around 
subway stations is still uneven across the network as of this writing (Vale 2015; Vale et al. 2018). 
Medium- and high-income residents have bypassed transit shortcomings with the use of private cars, 
fostering various forms of private-sector sprawl development and an increase in car dependency. 
Public housing development from the mid-1980s onward focused almost solely on precarious 
settlement rehousing, which increased the gap between public transport and urban planning policies 
(Cachado 2013; Serpa 2015). 
 
The late 1990s marked an important change in how urban development combines with transport 
development strategies with the advent of: 

• large-scale subway expansion plans for underserviced urban areas; 
• articulation of a large-scale postindustrial redevelopment plan for the Universal Exhibition of 

1998 (Expo 98) in Lisbon’s eastern sector; and 
• promotion of intermodal capacity and reorganization of long-distance transport hubs. 

 
The subway’s governance is faced with difficulties in coordination between transport operators—
Lisbon’s subway is a national government-owned company—and land-use management and urban 
planning, which is a municipal-level responsibility. The metropolitan level of government, which 
could play a meaningful role in transport planning, lacks political autonomy and electoral legitimacy 
and is dependent on convergence between the region’s 18 different municipalities and their agendas. 
Funding for public housing is very limited, and most of it comes from Portugal’s central government; 
local planning, design, and management are conducted at the municipal level. 
 
The main topic raised by the Lisbon case study concerns the impact of transit (specifically subway) 
accessibility on three social equity indicators: 

• Did the subway network expansion improve transit accessibility to socially deprived urban 
residents?  

• To what extend did social housing areas and city facilities benefit from subway expansion? 
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• Has the subway network expansion triggered urban development opportunities in its area of 
influence, providing support for area-based social, economic, and spatial regeneration? 

 
The study area in this case encompasses the municipality of Lisbon and select adjacent urban 
parishes with high-density development (Figure 2), which are partially served by the current subway 
network. Consisting of around 18,000 hectares and 1 million inhabitants, it serves as a reference to 
assess socio-spatial indicators, measured across the different network development stages. 
 
Figure 2: Socio-professional distribution and subway areas 
 

 
 

Source: Authors 
 
Possible Strategies and Solutions 
 
In the early 1960s, Lisbon’s subway network was built along the main axes that concentrated jobs, 
commercial activities, and population at the time: the downtown perimeter of the Baixa 
neighborhood. Two extensions along Avenues Liberdade and Almirante Reis towards the plateau in 
the northern part of the city connected Baixa to the most important middle-class residential areas and 
significant social facilities, such as the university campus and colleges. At this time, the urban 
subway and suburban railroad systems lacked coordination, and stations were located far apart from 
each other. 
 
The study and definition of network extensions beyond these axes took place only after Portugal’s 
1974 democratic revolution, at which point the government prioritized reaching the riverfront and 
connecting to downtown train stations and to the “Cintura” ring railway line. Further studies 
enhanced the networks’ coherence and connectivity and facilitated future extensions to reach new 



 5 

and recently developed neighborhoods (Silva 1998). This concept for the subway network suffered, 
however, when the national government and the municipality of Lisbon decided to develop a new 
administrative center in the northwestern part of the city. The extension was diverted to a vacant land 
area where this new center was supposed to be located, instead of serving existing lower middle-
class neighborhoods. However, the new center was then never built, and the new subway extension 
ended up serving large-scale private real estate projects targeted at the upper middle class, without 
any compensation to the public investment. Nowadays, Colégio Militar, one of Lisbon’s biggest 
shopping and tertiary centers, is located near the first terminal of this line. 

 
In the meantime, the subway network’s red line extended eastwards to serve the Expo 98 site, again 
discarding previously proposed extensions to the western part of the city and distorting the initial 
network concept. This line was subsequently extended again at both ends: In 2009, it crossed all the 
lines in the plateau to the western Alameda-São Sebastião neighborhood; in 2012, it extended to the 
airport, in the east. However, these extensions of the subway network, unexpected and never-before-
studied, proved to have had an important social effect: Though a side effect, a line began to serve 
social-housing neighborhoods in Chelas for the first time. The network now connects popular and 
formerly industrial eastern neighborhoods to the new centralities in Lisbon and the downtown. 

 
The second distortion of the initial network concept results from a government decision to extend the 
subway to the suburbs. In 2004, the yellow line was extended to the northern Odivelas municipality 
and the blue line to the northwestern Amadora municipality. In 2016, the blue line was again 
extended to Reboleira, in the Amadora municipality, to connect with Sintra’s major suburban 
railroad line. Together, these moves halted the network’s densification in the core of the metropolitan 
area, but they also postponed subway extensions to western Lisbon, home to various low- to middle-
income residential areas, cultural and university facilities, and patches of postindustrial sites. 
 
Finally, in 2017, Lisbon decided to prioritize the creation of a “circle line” at the junctions of parts of 
the existing yellow and green lines. This new construction would better connect Lisbon’s most 
important centralities while promoting accessibility to planned new tertiary developments. This 
configuration will, however, also require users incoming on the existing north-bound yellow line, 
most of whom are from lower- and middle-class neighborhoods, to switch lines to reach Lisbon’s 
central areas. 
 
Land Use Changes in Areas Affected by Subway Expansion 
 
The northern belt of Lisbon has been subject to considerable urban transformation since the mid-
1990s. Several tracts of metropolitan motorways, together with small-to-medium scale infill 
development projects, have significantly reshaped this area. Each of the three subway expansion 
corridors has had a different impact on land use (Santos 2012). Figure 3 overlays these subway 
expansions with social-housing districts, major urban-development projects, and mixed-use and 
tertiary centers and notes road and street network changes since 1998. 
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Figure 3: Lisbon’s Subway Network in Relation to Social Housing Locations, Urban-
Development Projects, and Urban Centralities (1998–2018) 
 

 
 

Source: Authors 
 
The northeastern corridor (Alameda-Oriente-Airport) 
 
The heaviest land-use impact is on Lisbon’s northeastern corridor, due to significant changes on the 
Expo 98 site’s 350 hectares (Matias Ferreira and Indovina 1999). Strong barrier effects of large 
infrastructure and a lack of public and private investment largely delayed its capacity to positively 
influence surrounding areas. The Chelas area has also been subject to change; served by the subway 
station and new motorway links, its central quarter was developed as a multifunctional space with 
housing and a shopping mall in an attempt to bring functional diversity to a hitherto socially 
segregated area. 
 
The northern corridor (Campo Grande-Odivelas) 
 
The northern corridor has two identifiable types of land-use impacts: (1) relevant changes associated 
with the development of large social-housing neighborhoods to the east but at considerable distances 
from stations (>1 km); and (2) relevant changes associated with a large new urban-expansion project 
(382 hectares) begun in the mid-1980s, called Alta de Lisboa, which aimed to replace one of the 
city’s poorest and most socially segregated areas. This project extended the city’s main boulevard 
axes, offering multifunctional development with a mixed social fabric, given the construction of a 
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considerable proportion of social housing for existing residents. However, the average distance to the 
subway stations in the northern corridor (>600 m) remains too high for typical pedestrian access, and 
social-housing buildings tend to be farther away than average (>1300 m). 
 
The northwestern corridor (Colégio Militar-Reboleira) 
 
A number of other land-use changes developed in relation to the subway network, albeit on a smaller 
scale. First expanded in 1988, the Colégio Militar station became the focal point for land use changes 
after 1998, with the building of large-scale urban facilities that included a large shopping and office 
complex, two private hospitals, and the city’s largest soccer stadium. These facilities emerged as an 
alternative metropolitan center, to which suburban districts to the west became better-connected after 
the 2004 and 2016 subway expansions to Amadora-Este and Reboleira. 
 
The downtown and riverside transit interfaces 
 
Relevant land-use changes have also emerged in the downtown and historic districts that faced 
considerable population decline and deteriorating built environment conditions before a wave of 
tourism and international real-estate investments led to gentrification in recent years and especially 
after 2012. Rising housing costs and the displacement of existing residents have followed an 
economic recovery in the city and country, and this momentum has been further fostered by 
attractive improvements to the city, such as multiple public-space improvement projects in both the 
riverfront area and inner-city neighborhoods (Mendes 2013; Santos 2016). 
 
 
Results  
 
The subway expansion projects ultimately impacted two social equity areas: (1) connectivity 
indicators and transit-system performance; (2) the improvement of transit services to socially 
deprived districts and the subsequent impact on social equity indicators. 
 
 
Connectivity 
 
Travel time between one station and the rest of a subway network is a good measure for evaluating a 
network’s accessibility. If it is essentially oriented to suburban areas, with few or no extensions and 
multiple connections inside the core network, average travel time will grow, and network 
connectivity is lower. On the other hand, if more equitable service is provided, the accessibility index 
remains high across stations, as seen in Figure 4. 
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Figure 4: Average Travel Time to Urban Centers with Lisbon’s Current Subway Network 
 
 

 
Source: Authors 

 
To understand the evolution of Lisbon’s subway network accessibility, Table 1 presents a three-stage 
comparison. 
 
Table 1: Average Travel Time within Lisbon’s Subway Network 

 
 1991 2001 2017 2017 (with 

circle line) 
Average travel time* 202 490 863 1006 
Standard deviation 52 108 256 265 
Number of stations 24 36 50 52 
Δ average travel time (%) - 142 76 3 
Δ standard dev. (%) - 106 116 9 

 
Notes: * Average travel time considering all stations in the network, in minutes. 

 Δ Change calculated in relation to the previous year.  
 

Source: Authors 
 

As expected, the average travel time among all stations of the network, or the connectivity 
parameter, grows with the total number of stations; in fact, as the network expanded to the suburbs 
through linear extensions, total travel time among all stations increases. The connectivity parameter’s 
value changed less, however, as the suburban extensions became less important in comparison to 
connectivity increases resulting from the 2009 extension of the red line to intersect all other lines. 
That is, when subway lines are more connected to each other, the travel time between more distant 
stations diminishes, and the network’s connectivity consequently increases. As observed, with the 
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building of 12 new stations from 1991 to 2001, total average travel time increased by 142 percent. 
From 2001 to 2017, in spite of 14 new stations, total average time only increases 76 percent (less 
than half of the change between 1991 and 2001), and the standard deviation only rises by 10 percent 
compared to 2001, attesting to an improved connectivity pattern. The planned extension of two new 
stations to shape a circle line will result in an increase in average total travel time of more than 140 
minutes, while the standard deviation will increase by almost 10 percent. These numbers reveal that 
this plan will leave lower-income districts waiting for future expansions and do little to improve the 
efficiency of the system’s connectivity.  
 
 
Transit Service to Socially Deprived Districts 
 
Service to socially deprived districts is assessed within an 800-meter zone around subway stations, 
because accessibility is a key driver of social inclusion (Beyazit 2011; Martens and Di Ciommo 
2017; Neto 2014). Socio-professional indicators, such as rates of residents with highly skilled and 
managerial positions or those with higher-education qualifications, are used to assess the 
population’s socio-economic status, given that very limited data are available (National Census and 
INE 2014). Combined with spatial locations of social-housing neighborhoods, the indicators outline 
the geography of social deprivation in Lisbon, as seen in Figure 3. The spatial and statistical analyses 
provide different results associated with each of the expansion stages. 
 
Public housing provision in Portugal is extremely limited and targeted at very low-income dwellers. 
Areas such as Chelas—a large-scale, public-led social-housing project developed in eastern Lisbon 
beginning in the mid-1960s—are an exception, as they resulted from extensive land expropriation in 
the 1930s and 1940s (Serpa 2015). Despite the development of several public-housing programs 
from the 1940s to the late 1980s, severe affordable-housing shortages persisted throughout the 
1990s, resulting in the spread of shantytowns from the 1970s onward. Then, beginning in 1993, 
considerable government investment to replace shantytowns resulted in the development of new 
social-housing neighborhoods, often in locations far from the previous sites, which then faced a mix 
of spatial concentration, socio-economic exclusion, and poor transit accessibility (Cachado 2013; 
CML 2005). Paradoxically, many shantytown areas would become subway corridors; in most cases, 
their residents were relocated and replaced by new middle- and high-income residential, office, and 
commercial development.  
 
The red line extension did offer clear improvements to socially deprived areas, including Chelas and 
some districts close to the Oriente and Moscavide stations. The first stage of expansion (1998), 
aimed at connecting the Expo 98 site with Oriente, crossed large areas of Chelas. Social integration 
and accessibility, to both the subway and the road network, were clearly improved in this district. 
The yellow line’s extension left large tracts of new social housing in Alta de Lisboa and farther north 
out of comfortable walking distance, while still serving deprived suburban areas around Senhor 
Roubado. Middle- and upper-income residents living around the Lumiar station and along that 
corridor also benefitted. The blue line’s extension mainly impacted accessibility to large urban 
facilities and railroad system interconnection, but it also brought improved service to deprived 
suburban areas around Reboleira. 
 
In general, Lisbon’s subway network serves residents with higher education than those in the study 
area, which is shown in Figure 5. Indeed, the entire network serves a population in which 25.7 
percent of people have a higher degree, compared to only 24.3 percent in the study area. Likewise, 
the population of residents with lower education levels is also smaller within the network’s overall 
service area (22.7 percent) in comparison to the study area (24.3 percent). 
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Figure 5: Education Levels of the Population Served by Lisbon’s Subway Network, 1998–2016 
 

 
 

Source: Authors 
 
As previously mentioned, the 1998 extension to Oriente is an exception to this pattern, as the need to 
serve the Expo 98 site meant that the network had to cross Chelas, a large social-housing 
neighborhood. Consequently, the population’s education levels in this extension are clearly different 
from the study area; more than 30 percent of Chelas residents are illiterate or only have a primary 
degree, while 14.1 percent have higher degrees. That said, these figures have changed since the 
extension, reflecting an increase in education levels as a result of new households in the Expo 98 
site. For example, in 1991 (the last year for which data was available prior to the extension) nearly 
40 percent of Chelas residents were under-educated, and only 3.9 percent had a higher education. 
 
Professional and unemployment indicators are also relevant in explaining the expansions’ impact on 
social equity. As shown in Figure 6, the areas served by the subway network until 1998 had a higher 
proportion of skilled and managerial jobs (22 percent) when compared with the overall study area 
(17 percent). This means that, despite slightly higher skill populations in some extensions (i.e. 
Telheiras), the network now brings improved accessibility to a less-skilled population.  
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Figure 6: Percentage of High-skilled Jobs in the Population served by Lisbon’s Subway 
Network, 1998–2016 
 

 
 

Source: Authors 
 
The areas served by the Oriente and Reboleira expansions offer the study area’s lowest proportion of 
skilled and managerial jobs (12 percent and 11 percent, respectively), while the Telheiras expansion 
clearly stands out as the most privileged development (34 percent). Most of the various expansions, 
though, resulted in similar opportunities to those in the study areas—which average a proportion of 
around 17 percent skilled and managerial jobs. Unemployment numbers remain similar to previous 
disparities, however, with higher levels in Oriente and Reboleira (both 16 percent in 2011). Most 
striking is the low degree of resilience to the overall economic changes in these two areas: While 
unemployment in the study area grew from 7 percent in 1991 to 12.7 percent in 2011, unemployment 
grew from 8.4 percent to 15.5 percent in the areas around the Oriente expansion and from 7 percent 
to 16 percent around Reboleira. In Telheiras, unemployment went up by less than 1.5 percent during 
the same period. 
 
 
Analysis and Evaluation 
 
Subway extensions in Lisbon have diverse rationales, which can be seen in the areas raised earlier:   

• improvement in transport accessibility to existing socially deprived and social-housing 
districts and to large-scale urban facilities; and 

• capacity to trigger urban regeneration opportunities (i.e., mixed-use urban facilities and 
public-space amenities) with an impact on socially deprived areas. 

 
Accessibility for socially deprived and social-housing districts 
 
Assessment of social indicators’ improvements must take into account the rehousing of shantytown 
residents, who had a considerable presence in the 1990s. Indicator changes do not necessarily 
correspond to improvements—rehousing often meant residents were forcibly relocated to distant 
social-housing neighborhoods, outside of subway-serviced areas. It thus remains debatable whether 
the subway expansions of Alameda-Oriente and Pontinha-Amadora-Reboleira, which both crossed 
former shantytowns, effectively improved accessibility for those communities, as they were entirely 
relocated. Additionally, social-housing developments in Lisbon have predominantly spread to 
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peripheral and isolated locations in general, making it difficult for such a high-demand transit 
network to efficiently serve them all. 
 
While the red line expansion followed a clear rationale related to Expo 98 and included strong 
multilevel and multi-sectoral convergences, other subway expansions lacked a similarly focused and 
shared vision for urban development. Instead, these expansions did not have a social-equity 
imperative and were instead based on suburban accessibility, extension of service areas, and 
connection to prominent metropolitan suburbs such as Odivelas and Amadora. That lack of social-
equity consideration also held for private development, which targeted middle- and high-income 
residential, retail, and service projects. 
 
Lessons Learned 
 
Lisbon’s subway expansions prioritized middle-income areas and areas planned for private-led urban 
development, instead of low-income and socially deprived districts. Direct benefits to these districts 
thus happened only as a side effect of an extension to reach transport interfaces. Social-equity 
concerns have been more clearly delivered through recent infrastructural and urban amenity projects, 
however. Contextual forces of change at the national level (i.e., the economic crisis of 2011–2015 
and resulting austerity policies) had a profound impact on the study areas, complicating claims of 
specific impacts by subway extensions on Lisbon’s social fabric. 
 
Nevertheless, there have been five types of subway-expansion impacts on social equity: 
 

1) Direct benefits through subway line development across low-income areas (e.g., Chelas and 
Reboleira) and improvement of overall accessibility to urban centers; 

2) Indirect benefits from increased intermodality and accessibility to peripheral districts, 
improved accessibility for lower- and middle-income commuters, new market-oriented 
middle-upper income urban development projects across the line, and/or other benefits to 
existing middle-income districts across the line (e.g., Pontinha-Reboleira and Campo Grande-
Odivelas); 

3) Conflicting impacts from increased intermodality and accessibility when accompanied by 
gentrification (e.g., central downtown districts including Baixa, Cais do Sodré, and Santa 
Apolónia); and 

4) Limited impacts from transit-oriented development (e.g., Oriente-Airport). 
 

Broadly speaking, transit-oriented investment improves accessibility, which is a key driver of social 
equity. Market-oriented real-estate development has, however, largely absorbed its impact on socio-
territorial patterns of inequality. Understanding the relationship between urban development and 
investment in heavy transportation infrastructure requires a strongly divided approach between 
different policy sectors and government levels; with the former essentially managed at the municipal 
level and the latter dependent on central government decision-making, market-driven forces tend to 
drive urban development dynamics. With the exception of Expo 98 and follow-up development, 
multi-sectoral integration between government departments and multi-level governance remain 
difficult thanks to a lack of resources and coordination with both municipal and metropolitan 
authorities.  
 
As a result, socio-spatial equity rationales appear to have played a secondary role in the various 
stages of subway expansion strategies in Lisbon, and a deeper combination of these strategies and 
socio-inclusive development rationales are necessary to deliver better citywide social equity 
indicators. 
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