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MEGA-EVENT LEGACIES 

Establishing a framework for evaluating the role of the spatial network in fostering 
positive legacies of sporting events in Barcelona, Athens, London and Doha, tested on 
the case of Qatar FIFA 2022.  

Deepthi John; Kayvan Karimi 

ABSTRACT 

Mega-events, despite being short in duration, bring long-term change to host cities. They are often seen 
as catalysts of city transformation, contributing to the acceleration of infrastructure projects and 
showcasing the city on a global platform to attract tourists and future investors. Barcelona, which hosted 
the 1992 Olympics is generally seen as a highly successful example of event-driven urban regeneration 
where large investments made for the event were successful in bringing about positive change for the 
city and its people. However, in many cases, cities are unsuccessful in doing so. Mega-event driven 
planning is also associated with short-termist planning strategies, which respond to the needs of the 
event itself and not that of the city leaving venues and precincts abandoned after the events, becoming 
‘white elephants’ 

This disjunction in positive and negative mega-event legacies have been researched by scholars, in the 
past, from socio-economic, political, policy and planning perspectives among others. In this research, 
it is argued that the spatial perspective is missing from the study of mega-event legacies. The hypothesis 
that the spatial network is also an active contributor to a successful mega-event legacy is tested using 
the configurational approach of space syntax. The role that the spatial structure plays in fostering a 
successful mega-event legacy is researched through a comparative study of four previous mega-event 
host cities, Barcelona, Athens, Doha and London. The test case of the future developments for the FIFA 
World Cup 2022 is investigated in parallel, enabling one to shed light on potential legacy outcomes. 

Five spatial properties of the venues are compared across the cities – spatial accessibility, public 
transport accessibility, spatial embeddedness, angular reach & severance. The findings show that in the 
case of Barcelona, which has been successful in achieving a positive legacy, the spatial conditions were 
conducive to enabling this. The venues, as well as the Olympic precincts in Barcelona, enjoy high 
accessibility and form parts of the city as a whole. By investigating the public transport accessibility, 
using multi-modal models it is also seen that Barcelona, as well as London, are well connected, enabling 
easy access from further away. In the case of the future developments for Qatar FIFA 2022, it is seen 
that those stadiums, located in already well-functioning parts of the city, have increased the potential to 
be hosts of positive legacies. Similarly, venues well embedded in the city fabric, which are easy to 
access, have significant advantages.  

This research establishes the potential of space to influence successful mega-event legacies, which can 
then be used as a ready reference tool to check against while designing/ retrofitting a mega-
development. Such a guideline would be beneficial to planners, governments and event-organising 
bodies, as an evidence-based tool to scrutinise potential outcomes of such a large-scale investment and 
avoid repeating the costly mistakes made by other cities in the past. While this research is focused on 
mega-event driven development, its findings would also be applicable to other large-scale urban 
projects.  
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1. INTRODUCTION

Overview

Mega-events are large-scale, high-profile events of international significance, that are of a fixed 
duration, attract a large number of visitors, have mass popular appeal, come with large costs and have 
huge impacts on the built environment and population as well as a major impact on the image of the 
host city. In recent years, mega-events such as the Olympics, World Expos or the FIFA Football World 
Cup have been drivers for large-scale urban development; be it the regeneration of Stratford for the 
Olympics 2012 or Rho-Fiera, Milan for the World Expo 2015. 

Due to their worldwide reach, mega-events are capable of drawing national and international attention 
on the host city (Chalkley and Essex, 1999), attracting increased tourists and investors which provides 
an opportunity to make improvements to infrastructure and invest in long-term urban development 
(Stewart and Rayner, 2016), thereby, acting as catalysts for renewal, accelerating the completion of 
large-scale infrastructure projects (Hiller, 2006; London East Research Institute and London Assembly, 
2007; Preuss, 2007). As a result of their ‘transformative potential’(Kassens-Noor et al., 2015), such 
‘Mega-event Strategies’ (Andranovich et al., 2001; Lei and Spaans, 2009) have become a new form of 
planning and urban governance which make use of high-profile mega-events to drive, as well justify 
local urban development. They also help obtain additional funds from governments to promote urban 
development in the competition against other cities in the country (Essex and Chalkley, 2007).  

Smith identifies two distinct approaches to event regeneration - ‘event-themed’ and ‘event-led’ (Smith, 
2012, p. 11). Where projects are undertaken are directly related to staging an event, it is considered 
‘event-led’ whereas in cases where broader strategies exist over and above the event, they are ‘event-
themed’ and have wider effects (ibid). In such cases, where existing strategies are furthered using the 
event, the impacts are positive and far-reaching (ibid), as seen in the case of the Barcelona Olympics of 
1992, where the Olympics helped to bring forward long-term strategies for the city, “completing key 
infrastructure projects in five years that would have otherwise taken 30 years (Mosby, 1992) bringing 
about a paradigm change in mega-event planning, in what is now known as the ‘Barcelona 
Model’(Capel, 2007)” (Kassens-Noor, 2012, p. 35) 

However, ‘event-led’ regeneration, is often constituted of piecemeal interventions (Lei and Spaans, 
2009) and in many cases disrupt long-term strategies, which then become instruments for the event, as 
opposed to the event being an instrument for long-term urban development (Müller, 2015). Kassens-
Noor argues that ‘Rio, which has hosted the Pan American games, the World Cup and the Olympic 
games in a span of 10 years is constituted now, of an urban structure that responds to events and not to 
the populace’ (2012, p. 105). Additional issues associated with recent events, such as overrun budget, 
displacement of people, oversized infrastructure and unused venues, have given mega-event driven 
planning a negative connotation (Gaffney, 2013; Horne, 2007; Lenskyj, 2002; Watt, 2013). Since event 
governing bodies set infrastructure requirements, they are built for peak ephemeral demands which are 
often greater that regular needs. Physical infrastructure built for events are both temporary and 
permanent simultaneously, due to the temporary nature of the event but the permanence of the structure 
(Deng and Poon, 2011) which are often too large for efficient re-use and too expensive to maintain 
becoming ‘white elephants’.  

Since events themselves are very short in duration, the ‘legacy’, i.e, the long term benefits of the event 
are what offer a return on investment and is often used to justify the cost of hosting such events (Leopkey 
and Parent, 2012). To plan for better legacies, there is a need to objectively understand the impacts of 
these events. An evidence-based approach such as ‘space syntax’ provides a configurational 
understanding of space and offers a space-first perspective on the cities allowing one to understand the 
human behaviour in cities through a syntactic measure of complex urban networks (Hillier and Hanson, 
1984). In the ‘space syntax paradigm’, Hillier (2008) suggests that space has agency to inform social 
outcomes and therefore, space syntax methodology offers tools to understand these outcomes by 
investigating spatial parameters as a proxy. In this paper, it is contended that the spatial parameters of 
the venues, i.e the relationship between the venues and the spatial structure of the surrounding urban 
areas, as well as the city,  is a key factor in the degree of success of mega-event legacies. In other words, 
where and how these venues are located in the city have a determining impact on the future legacy and 
contribution of these venues.  

Space syntax methodology offers the means to quantify spatial relations, and therefore has been 
established as an evidence-based method that enables one to do cross-cultural & cross-temporal 
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comparisons on datasets (Hillier et al., 2012; Karimi, 1997; Vis, 2009). By investigating the spatial 
conditions across multiple cities and venues and comparing them, one is able to identify spatial 
properties conducive to successful mega-event legacies in an attempt to answer the question; “What 
spatial conditions in the urban fabric maximise long-term benefits of mega-events?”. This study 
employs space syntax methodology which is a configurational approach to the study of space that has 
established the inherent inter-relationship between the spatial network itself and movement through 
space, human activities and socio-economic conditions (Hillier, 1996; Hillier et al., 1993). Through a 
comparative study of Barcelona, Athens, Doha and London, who have been hosts of mega-events in the 
past, positive spatial conditions are identified which are tested alongside the case of the future sporting 
event: FIFA 2022 in Qatar. 

By creating a framework that identifies the spatial parameters of successful mega-event legacies, this 
research aims to provide a basis to test future mega-event developments and act as a planning tool to 
prevent past mistakes from recurring. Since spatial conditions follow the same language across cities 
and cultures, this study provides an evidence-based universal tool that can be used in the planning and 
bidding phases of mega-events to test if the basic conditions for a positive legacy are satisfied. While 
this study focuses on sporting mega-events, the methodology developed here can be applied to other 
mega-developments where the size, importance and cost could have major impacts on cities. 

Limitations 

Since mega-events are complex occurrences, they are shaped by various different forces. This research 
investigates the spatial factors of four cities, considering all other factors to be equal. However, in 
reality, socio-political forces vary across cities and cultures. Their role is acknowledged; however, it is 
suggested that space too has a role, and this research is solely interested in the study of that role and its 
potential to foster a successful legacy. This study also elaborates on only limited spatial properties that 
have been identified to vary across the case studies and therefore these are not exhaustive in nature.  

Additionally, the investigation of the proposed developments for Qatar 2022 is exploratory in nature 
and investigates only the potential of the space in fostering a positive legacy.  

2. CASE STUDIES & METHODOLOGY

2.1 Case Studies

Barcelona 

The ‘Barcelona Model’ has, over the years, been a symbol of positive mega-event driven urban 
transformation (Monclús, 2011, p. 85). Its undisputed success can be attributed to its focus on “long-
term, wide-scale strategic planning’ as opposed to piecemeal area-specific interventions” (Coaffee, 
2011, p. 186). Instead of focusing interventions in a single place, they were distributed among four 
areas, connections between which were improved (Chalkley and Essex, 1999; Monclús, 2011, p. 271). 
Additionally, 27 out of the 37 venues were already existing and therefore spending on new sports 
infrastructure was limited. With only 17% of the total expenditure on sport, 83% was spent on the urban 
renewal of the city (Coaffee, 2011, p. 185). Barcelona was able to successfully use the ephemeral event 
for prolonged benefits of the city.  

Athens 

Hosting the Summer Olympics in 2004 gave Athens the opportunity to expedite much-needed 
transformation for the city including improving road and transit systems as well the opportunity to 
showcase Athens as a world-class tourist city (London East Research Institute and London Assembly, 
2007, p. 23). 

Attempting to learn from the Olympics in Barcelona, Athens also aimed to focus on infrastructural 
developments for the city which would leave a lasting legacy (Gold, 2011). The bid claimed that 75% 
of the competition venues were already in place (Ibid). However, after being awarded the games, there 
was a considerable rethinking of the planning strategy. While it aimed to follow a ‘multi-nucleus model’ 
similar to Barcelona, the final plan reflected a more ‘scattered model’ (Beriatos and Gospodini, 2004, 
p. 192). Additionally, there was no clear strategic planning for its legacy, which is reflected in the lack
of usage of the Olympic venues after the games (Gold, 2011), a textbook case of the ‘white elephant’
syndrome.
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London 

London’s winning bid for hosting the 2012 Olympics was credited to its focus on the regeneration of 
East London (Poynter, 2009). Being one of the most deprived areas in the country (Kassens-Noor, 2012) 
based on Indices of Multiple deprivation (2007), the Olympic Games was intentionally located in 
Stratford to bring about the transformation of the area. While it aimed to emulate Barcelona’s long-term 
planning strategies, contrary to Barcelona’s multi-nucleus model, London focused its efforts on the 
regeneration of one part of the city (Kassens-Noor, 2012).  

The public infrastructure improvements brought about for the London Olympics drastically improved 
the public transport connectivity of Stratford (Olympic Delivery Authority, 2012). With improved 
connectivity on the DLR, opening of the Stratford International Station and increased rail connectivity, 
Stratford became increasingly accessible to the rest of the city. In the period leading up to, and after the 
Olympics, Stratford and the Olympic park have seen considerable positive change with increased 
population, income and employment in the area (based on census estimates).  

The Olympic Stadium continues to be the home ground for the West Ham football club and with 
additional developments in progress in the near vicinity of the park, the games have brought back much 
needed economic activity to Stratford (University of East London, 2015).  However, (Watt, 2013) and 
(Thornley, 2012) argue that the games, which may have been responsible for the regeneration of East 
London, did not benefit the original residents of the area. 

Doha 

Doha, which is due to host the FIFA World Cup of 2022, previously hosted the 2006 Asian Games, 
which is also investigated in this study. The 2006 games paved the way for other events to be hosted in 
Doha, including the AFC Asian Cup, FINA World Swimming Championships, IHF Handball World 
Championships, IPC Athletics world championship and the FIG World Gymnastics Championships, all 
of which were hosted on the Aspire Zone complex, the site of the 2006 games (Ref).  

Doha has consistently used sports as a tool to reposition the Arab Islamic country on the world map 
(Amara, 2005). Applying a ‘soft power’ strategy, Qatar has, therefore, positioned itself as a desirable 
destination for sporting events, paving the way for the FIFA 2022 Football World Championships 
(Brannagan and Giulianotti, 2014). 

Being the smallest country to host a world cup; unlike world cups of the past, where stadiums were 
developed in different cities of the country, 7 out of 8 stadiums are being built in ‘urban Doha’, which 
includes the city and its adjacent sub-centres of Al Wakrah, Al Rayyan & Lusail. (Supreme Committee 
for Delivery and Legacy, 2018). Unlike previous World Cups where each city in the country is home to 
one venue, the FIFA 2022 venues are dispersed in a pattern similar to the Olympics, with multiple 
venues in one city.  

2.2 Methodology  

Figure 1. Different areas of analysis as defined by the Metric step depth - Venue(400m), Precinct(800m), Locality(1200m). 
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While mega-events are often conducted in many venues across the city, this study focuses only on those 
venues which were purpose-built/renovated for the respective events located within a larger precinct 
which has been designed and built for the event.  

This Space Syntax study is based on the segment model of the street network. The locations of the 
venues are mapped alongside the spatial network models of the cities in post-event conditions.  Since 
large venues such as stadiums have multiple entrances, it would be incorrect to map the venues to one 
line segment, therefore, the venues are investigated at three levels which are functions of metric step 
depth, with 400m, indicating the venue itself, 800m, the precinct and 1200m, the locality (Fig 1).  

 
Figure 2. Outline of Research Methodology 
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This study investigates five spatial properties of the venues- Accessibility, Public Transport 
Accessibility, Embeddedness, Angular Reach and Severance. By comparing these and relating them to 
their post-event outcomes, those which are favourable to a successful legacy are identified. The 
methodology of this comparative analysis is detailed in Figure 2. 

2.2.1 Spatial Accessibility 

During mega-events, venues experience high footfall irrespective of their location. However, in a post-
event scenario, the spatial location and accessibility of these venues are critical in determining the 
movement through the area, with venues located in highly accessible areas continuing to receive 
increased footfall while those that are segregated areas becoming sparsely used spaces. 

Spatial accessibility is measured using Choice (betweenness centrality) and Integration (closeness 
centrality) values at radius 800(Local) and in order to be able to compare between cities of different 
sizes, Radius 15,000 is used instead of ‘n’ for analysing the global scale. To compare different cities, 
Choice and Integration are both normalised based on the formulae below (Hillier et al., 2012).  

NACH = logCH + 1/logTD + 3 

NAIN = NC^1.2/TD 

Streets with high ‘choice’ experience high ‘through’ movement and form part of the foreground network 
where micro-economic activity thrives, essential for successful post-event use of the venues. Streets 
with high Integration values indicate that they are part of centres at the respective scale of analysis, 
receiving increased ‘to’ movement, with high integration at smaller radii being characteristic of local 
centres and at larger radii, global centres. 

Since Choice and Integration measure ‘through’ and ‘to’ movement independently, a joint measure of 
‘Choice x Integration’ is calculated to provide an overall measure of accessibility. Additionally, the 
values for the event venues are also compared to the city averages. This helps to identify the relative 
standing of the venue within the cities and ensures effective comparison between different venues as 
well as among the cities. 

2.2.2 Public Transport Accessibility 

As a requirement for hosting sporting mega-events, event organisers often require improved public 
transport accessibility to venues. In most mega-event cities, improvements in public transport 
accessibility are often seen as one of the long-lasting benefits of hosting. A comparative investigation 
into the public transport accessibility ‘before’ and ‘after’ the event is undertaken below to identify 
changes in public transport accessibility and to identify if the improved public transport network has 
been beneficial to the post-event use of the venues.  

The public transport accessibility is studied for the cities by analysing the public transport network 
model independently. In this case, only ‘integration’ is compared since ‘to’ movement through the 
network is of significance since the transport network is facilitating the movement of people to 
destinations and the lines themselves, which measure the ‘through’ movement are predetermined by the 
transport provider.  

In addition to the public transport network model, a multi-modal analysis is also conducted across the 
cities, through a multi-modal network model, which combines the street network with the public 
transport network (rails, trams, metros) and analyses the movement through them collectively (Law et 
al., 2012). The multi-modal accessibility before and after the event are compared to identify if there 
have been significant changes to the public transport accessibility to the venues, which would encourage 
increased post-event use. 

In the case of Doha, this analysis is tested only in the case of FIFA 2022, since non-road based public 
transport did not exist before or after the Doha Asian Games 2006 and is presently being built for the 
2022 World Cup. 
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2.2.3 Spatial Embeddedness 

Spatial embeddedness aims to identify the degree to which the internal structures of these urban parts 
are related to the global structure of the cities they are embedded in. By exploring the part-to-whole 
relationship, one aims to test the hypothesis that those venues which are better embedded in their cities 
are more likely to have successful legacies. Similar to Synergy, Spatial Embeddedness aims to compare 
local and global integration (Hillier, 2007, p. 127). However, instead of comparing axial integration at 
radius 3 to radius n, embeddedness compares local normalised angular integration of the segment model 
at metric radius 800m to a limited value of global normalised angular integration, at radius 15000m. 
This is done through linear regression and enables effective comparison between cities of different 
scales and sizes and limits the area of study.  

In the case of a significant correlation, high-high conditions are identified, where high local and global 
integration correlate and the local economy is able to benefit from global movement making them well-
embedded in the city fabric.  

2.2.4 Angular Reach 

In addition to being embedded into the city fabric, mega-event venues also need to be easy to access. 
Angular Separation, as identified by Turner (2000), predicts the “likelihood of connections being 
realised based on the angular relationship between them”. When the separation is minimum, there is a 
greater likelihood of movement from point A to B (ibid) (see Fig 3).  Therefore, destinations that can 
be reached in least angular turns are understood as being perceptually closer and easier to access.  

 

Figure 1. Angular separation between points A and B illustrated with ‘1’ having least angular separation and ‘4’ having the 
most angular separation, while the distance between them remains the same. 

Angular Step depth calculates the change in angle between any origin and destination, with a 90o turn 
calculated as 1. When the angular step depth is minimum, within the same distance in the network, it 
indicates that there are fewer changes in direction and are therefore easier to get to. In the case of the 
venues, the percentage of lines accessible within a set angular step depth is calculated, which is called 
‘Angular Reach’. If a larger area percentage of lines are accessible with the same number of turns within 
the same distance from the venues in different cities, the venues are understood to be easier to reach 
and perceptually closer to more parts of the city. 

Since the cities vary in size, firstly, a consistent area is defined across all cities, using metric distance 
from the venues.  A metric distance of 15 km is taken to encapsulate the city and a distance of 5km is 
used to cover a neighbourhood around the venues. Within this area, the percentage of lines, which are 
accessible within 5 angular turns are compared to identify the ease of access to the venues.  

2.2.5 Severance 

Severance is identified using a qualitative investigation into the event venues. By identifying physical 
barriers such as motorways, railways, water-bodies, steep slopes and other obstacles to pedestrian 
movement, such as fences and gates, this method aims to prove that venues need to be freely accessible 
from their surroundings locally in order to allow for ‘through’ movement through the site enabling  
effective use of the sites in the post-event scenario. 
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3. COMPARISON OF SPATIAL PROPERTIES 

3.1 Spatial accessibility 

 
Figure 2. (A,B,C) Average values of local and global normalised angular choice , normalised angular integration, normalised 
angular choice x normalised angular integration and (D) Normalised angular choice x normalised angular integration of the 
venues (400m), precincts(800m) and localities (1200m) compared to the city average for Barcelona (Green), Athens (Red), Doha 2006 (yellow), 
London (Blue) and Qatar 2022 (Purple) 
 
Choice 

By comparing the normalised choice values (Fig 4a), it can be observed that the values for 
Barcelona(green) are high across the global and local scales of analysis indicating that the venues, 
precincts and localities are located in areas that experience high ‘through’ movement of people from 
both the locality as well as the wider city. The venues(400m) in Athens(red) show low through 
movement across all scales indicating they do not fall on the most probable routes and are unlikely to 
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be stumbled upon by the passer-by. The future venues for FIFA 2022 on average are located in relatively 
high choice areas locally, implying they are likely to benefit from local thoroughfare. 

Integration 

Similar to Choice, the venues(400m), precincts(800m) and localities(1200m) of Barcelona have high 
integration (Fig 4b), both locally and globally while the venues in London and Athens have poor global 
integration. Due to the presence of a strong global centre, in London, the venues of the Olympics, which 
are located away from this centre, have poor values for global integration. In case of the venues of the 
2006 Asian Games in Doha, it is seen that they are located in highly integrated parts of the whole city 
but they are poorly integrated to their surrounding neighbourhoods.  

Choice x Integration  

A joint measure of ‘Choice x Integration’ provides an overall measure of accessibility encompassing 
‘to’ and ‘through’ movement, which is then compared to the average for the city. From figure 4c, it is 
clear that Barcelona enjoys high local ‘to’ and ‘through’ accessibility, while London has relatively low 
overall accessibility. The venues for the FIFA World Cup 2022, enjoy high local accessibility, however, 
are located in relatively segregated parts of the global network.  
 

 

Table 1. Ratio of ‘Choice x Integration’ value of the venues(400m),precincts(800m) and localities(1200m) to the average value 
for the respective city at Radius (Clockwise from top-left)800m,1600m,3000m and 15000m 

When the accessibility values of the venues are compared to the overall city averages (Fig 4d & Table 
1), it is clear that the venues in Barcelona are located in highly accessible parts of the network, up to 
40% higher in the case of radius 800m, whereas in the case of Athens, the venues have lower than 
average accessibility, locally and globally. An in-depth comparison between the venues themselves 
(Table 1) shows that the Poblenou and the Montjuic venues in Barcelona, which are the most 
recognisable legacies of the Olympics  have up to 73% more accessibility than the city average, placing 
these in some of the most accessible areas of the city. On the contrary, in the case of Athens, while none 
of the venues show above average local accessibility, the condition is worse in the case of the Faliro 
Olympic Zone which displays up to 50% less accessibility than the city average. In the case of Doha 
2006, the venues are well connected in the city, however, show poor local accessibility. In London, the 
Olympic Park accessibility is close to the city average. 
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In the case of the FIFA 2022, it is seen that the local accessibility for the venues is nearly 50% higher 
than the city average. The venues are therefore located in some of the most locally accessible parts of 
the network, which is comparable to Barcelona.  However, most venues have below average global 
accessibility, with the exception of Khalifa Stadium, Qatar Foundation stadium and Thumama stadium. 
Despite being in locally accessible areas, they lack the potential to attract city-scale movement after the 
event. Since they are located in local centres and on routes that receive high local footfall, they do, 
however, present opportunities for being redeveloped into successful local centres in the legacy stage.  

4.2 Public Transport Accessibility 

By analysing the accessibility of the public transport network, the importance of the public transport 
node associated with the venue is identified. It is seen in Fig 5 that Barcelona was already well connected 
by public transport before the Olympics and needed only minor improvements to host the games. The 
multi-modal network in Fig 6 shows little change before and after the Olympics at the venues since they 
were already well integrated. On comparing the accessibility of the venues to that of the city in the 
multi-modal model, it is clear that the venues at Poblenou and Montjuic also enjoy good combined 
accessibility.  

Athens, on the other hand, received a major upgrade to public transport for the 2004 Olympics. Two 
new metro lines, a tram line and a new rail line were added to the network of the city. However, the 
venues are not situated at nodes but along single lines which limits the direct connectivity of these 
venues. Despite the public transport network having high accessibility near the Elliniko cluster, the 
cluster itself has very low combined accessibility (Fig 6). On the other hand, OAKA and Faliro Olympic 
clusters which have average public transport network accessibility are seen as having relatively high 
combined accessibility. However, the high combined accessibility is along the major highways adjacent 
to these venues and not at the venues themselves.  

 

Table 2. Multimodal integration of the venues (400m), precincts (800m) and localities (1200m) compared to that of the city, with 
values>1 indicating they have higher multi-modal accessibility than city average and values < 1 having lower accessibility than 
the city average. Values which have at least 30% more accessibility highlighted in bold. City overall values also represented in 
the graph on the right. 

Stratford saw increased connectivity as a result of hosting the Olympics, with the opening of the DLR, 
Stratford International and London Overground (Fig 5). It is seen that the QEOP is located near a highly  
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Figure 3. Global Integration of the Public transport network independent of the street network. It is seen that the venues in Doha 
are situated at the edges of the network, with lines originating and ending at stations, whereas, in London and Barcelona, the 
venues are situated at the intersections of different lines.  
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Figure 4. Multi-modal integration of public transport and street network. 
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prominent transport node, with multiple lines connecting it to different parts of the city. From Fig 6, an 
increase in combined accessibility is seen between 2007 and now near the Olympic park. The QEOP is 
situated at the edge of the strong global centre of the city and is close to highly integrated routes. 

While no non-road based public transport existed for the Doha 2006 Asian games, a new metro system 
connecting the stadiums is being built in Doha for the World Cup 2022. In Fig 5, it is seen that the 
public transport network, while being connected to some venues, are disconnected from others, with 
Thumama and Wakrah Stadiums having no direct public transport connection. Additionally, none of 
the venues are located close to intersections of multiple transport lines or in the highly integrated parts 
of the public transport network. However, when the multi-modal model for Doha is analysed and 
compared to the street network analysis (Fig 6). It is seen that the integration of the venues increases 
significantly with the addition of public transport. 

However, when the multi-modal integration of the venues is compared to the city average, it is seen that 
most venues are located in are poorly integrated parts of the multi-modal network, with the exception 
of Khalifa Stadium (Table 2). Since the multi-modal model is a derivative of the street network model, 
the limited street network accessibility is the reason for the same.  

Through the investigation above, it is clear that proximity to transport stations alone is not sufficient for 
successful public transport accessibility of venues. Though venues might be on highly integrated public 
transport routes, there is a need for them to be adjacent to highly connected transport nodes. Venues 
which are located at public transport junctions, where multiple lines and modes of travel intersect, 
ensure they are connected to a wider part of the city. 

4.3 Spatial Embeddedness 

 

Table 3. Values for Linear regression of Normalised angular integration at radius 800 to normalised angular integration at 
radius 15000. Values > 0.5 indicated in bold, with values that do not have a significant correlation being omitted from the table. 
City averages compared on the graph on the right. 

The foreground and background networks vary depending on the scale of the analysis, which is also 
parallel to movement occurring at these different scales. Places in the city also share this duality. They 
are ‘parts’ themselves but also contribute to the city as a whole. Mega-event venues form identifiable 
parts of the city and have the potential to attract people from near and far. But this relationship between 
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the venues and the city can be shaped in multiple ways. The relationship between the venues, precincts 
and localities; and the city is studied by comparing the local and global radii of integration. Radius 800, 
which accounts for highly local movement is compared to Radius 15000, which accounts for city-wide 
movement, using linear regression (Table 3).  

It is seen that, while some venues(400m) & precincts (800m), have high coefficients of determination 
(r2) in Barcelona & Athens, the localities(1200m) show r2> 0.5 only for Barcelona. In Athens, the overall 
values are low for the three scales, with the Elliniko site performing very poorly. London and Doha, 
also have r2<0.5.   

If an area has poor local and global accessibility, or if both, local and global accessibility are high, one 
can expect a high correlation. However, only when there is high accessibility, is the local area able to 
benefit from global movement. Therefore, these results need to be viewed in conjunction with the 
accessibility (Table 1), in order to identify those areas which are well-embedded in the network and are 
capable of benefitting from different scales of movement. By comparing Tables 1 & 3, it is seen that 
the venues in Barcelona are well-embedded into the fabric of the city. 

Additionally, in the case of the Doha 2022, it is seen that there is no significant regression for the venues 
in Doha at the scale of the city, i.e, there is no common pattern of legibility between all the venues, 
however, when venues are tested individually, it is seen that Qatar Foundation, which is the locality in 
which the Qatar Foundation stadium sits, is relatively well embedded in the network, with an r2 = 0.460. 
The Al Wakrah Stadium itself is also relatively well embedded in the network, with r2 = 0.447. Since 
both these venues enjoy high local and global accessibility, they are considered to be well-embedded 
into the fabric of the city. (Note: neither r2>0.5)  

4.4 Angular Reach  

Increased angular separation (Fig 3), is understood to be detrimental to ease of movement. ‘Angular 
reach’ aims to identify the ease of access to the venues based on least angular separation. When further 
areas of the city are reached within limited angular turns from the venues, they are understood as being 
easier to reach and therefore, perceptually closer. Within a limited metric area, the cumulative frequency 
of angular step depth is plotted.  

Taking a metric distance of 15km across all the cities (to signify global reach), it is seen in Figure 7 that 
nearly 60% of segments in Barcelona are within 5 angular turns from the venues. This increases to 90% 
when the area is limited to 5km. However, in the case of Doha 2006, Athens, and London, this is limited 
to 45%, 10%, and 4% respectively at 15km and 67%, 26% and 23% at 5km. Venues in Barcelona and 
Doha can, therefore, be understood as being perceptually closer to more parts of the city and therefore 
are more likely to be travelled to. 

In the case of the venues for Qatar 2022, they are relatively easy to access globally compared to other 
cities, with 45% of the segments within 15km being within 5 angular turns. But, locally, only 50% of 
the segments are within 5 angular turns against 90% of segments in Barcelona. This can be attributed 
to the fact that the most integrated routes are highways in Doha, which are long lines, with fewer turns 
making the venues easy to access from the city.  

Figure 5. Cumulative percentage of lines within 15km (left) and 5km(right) metric distance from the venues, showing their angular 
step depth from the venues. 
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4.5 Severance  

  
Figure 6. Aerial view of the venues in Barcelona, Athens, Doha and London showing the various barriers to pedestrian 
movement. 
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In addition to measuring the ease of accessibility through the network through Angular reach, 
‘severance’ identifies the actual physical barriers that hinder movement. From Figure 8, it is 
understood that in the case of Barcelona’s Poblenou cluster, there are minimum barriers between the 
surrounding areas and the venues. While the Montjuic venue is disconnected from the sea, it is still 
connected to the surrounding areas. In Val d’Hebron, the venues are divided by a highway however, 
there are intermediate connections. In the case London, there are multiple obstacles to free movement 
through the site as well as to the surrounding neighbourhoods, severing it from the neighbourhood 
which is similar to Doha’s venue for the Asian games which is surrounded by highways on three 
sides. In Athens, the Faliro site is cut off completely from the surroundings by highways. The Elliniko 
cluster which sits on the site of an old airport is fenced off on all sides and has limited access. The 
OAKA site also is difficult to access on three sides. Severance has not been measured for Qatar 2022.  
 
It is seen that even if all spatial properties are compliant, these cannot be considered as true, if the 
sites are inaccessible due to physical barriers.  

5. DISCUSSION 

Comparing the post-event use of the venues to their respective spatial conditions, one is able to 
identify that the venues which continue to be used after the events benefit from the following spatial 
conditions.  
 
High Accessibility: Venues located in highly accessible locations in the network have been more 
successful in attracting sufficient post-event uses. In the case of Barcelona, the Poblenou venue, 
redeveloped for the Olympics continues to be an active part of the city and is currently also being 
regenerated into the technological and innovation district for the city (Bakıcı et al., 2013). Similarly, 
venues with limited accessibility have been unable to sustain a positive legacy after the event as seen 
in the case of the Elliniko Venue in Athens, which continues to remain vacant 10 years after the 
Olympics (Papakis, 2014).  
 
The theory of natural movement suggests that there is increased movement in certain parts of the 
network due to the configuration of the network itself (Hillier et al., 1993). These spaces, which have 
increased accessibility, witness increased co-presence (Hillier, 2007) and act as attractors of micro-
economic foreground activity, which in turn draws increased movement through these sites, 
understood as the theory of movement economies (Hillier, 2007, 1996). Hillier argues that ‘Good 
space is used space’ (2016), with urban buzz being generated through movement. When there is 
limited accessibility, unless the legacy corresponds to residential uses, they are unlikely to draw 
sufficient movement and buzz required to sustain micro-economic activity, due to their position in the 
network.  
 
Additionally, the presence of public routes through the site, encourage movement and activity. With 
the most common use of space being movement, the lack of it thereof creates isolated spaces which 
lack activity.  With venues located in some of the most accessible parts of the city, Barcelona has been 
able to capitalise on the potential opportunities afforded by the position of the venues in the network, 
which contributes to increased movement, micro-economic activity and increased urban buzz in these 
venues. On the other hand, it is seen that the venues in Athens have lower than average accessibility 
which can be understood as being one of the causes for their lack of use in the post-event scenario.  
 
Well-connected by Public Transport: Not only do venues need to have easy access to public transport, 
they also need to be situated on public transport nodes which are connected to multiple lines as well as 
various modes of travel which connect to different parts of the city, they are easier to reach from 
different parts of the city. 

While venues in Barcelona and London are situated at prominent junctions of various modes of public 
transport, the venues in Doha are located at ends of the public transport network, with the public 
transport network acting as a means to connect the venues. By being situated at nodes instead of the 
edges of the network, the venues are increasingly central in the network, in case of Barcelona and 
London and are therefore accessible easily from more parts of the network enabling efficient post-event 
use. 
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Well-embedded in the spatial network: When spaces are highly accessible both locally and globally 
and show a significant correlation between the two scales of movement, the local areas are well 
embedded in the city and have the potential to use global movement to generate micro-economic activity 
for the locality. Hillier argues that when there is an increased correlation between local and global 
integration, ‘the local area is able to take advantage of the global movement’(2007, p. 131). When this 
is not the case, it is a missed opportunity as seen in the case of the Elliniko Olympic Cluster, which 
suffers from very low co-efficient of determination (r2), when local integration (r800m) is compared to 
global integration (r15000m). Despite being in close proximity to routes with high global ‘through’ and 
‘to’ movement, its potential is unrealised due to this lack of embeddedness in the urban fabric.  

Hillier’s research into Milton Keynes points out the issues with poor part-whole relationships. When 
planning is inward-looking, focusing on the internal layouts of urban parts rather than the relationship 
between the internal and external, it causes ‘disurbanism’, where these zones are disconnected from the 
public realm (1992, p. 45). Venues designed in a similar manner, therefore, face similar difficulties in 
hosting successful legacies. Therefore, while designing a venue, there is as much need to pay attention 
to the relationship with the outside of the site, as there is to the inside. Organic routes through the site 
need to be maintained in order to ensure that the venues are well embedded in their surroundings. 

Easy Reach: Since movement through space at the scale of the city, is often dependent on decisions 
made through a topo-geometric understanding of the urban structure (Hillier et al., 2007), when a larger 
area is accessible from the venues in fewer angular turns, the venues are perceptually closer to larger 
areas of the city.  

Limited Severance: Additionally, venues which have limited physical barriers are able to become parts 
of public routes through the city, allowing movement through them regularly and becoming integrated 
into the city fabric. However, those that are restricted to pedestrian movement, automatically disconnect 
themselves from the spatial network of the city, limiting the potential of natural movement through the 
site and as a consequence, the potential for micro-economic activities. In case these already exist, they 
need to be bridged to ensure priority movement of pedestrians. 

Venue-wise comparison of the Future venues for FIFA 2022  

The properties detailed above are re-evaluated in the case of the future venues for the Qatar FIFA 2022. 
Based on tables 1,2 and 3, the spatial conditions of the venues are summarised in table 4, with green 
being favourable, yellow indicating moderate conditions and red indicating unfavourable conditions.   

 Local 
Accessibility 

Global 
Accessibility 

Multi-modal 
Accessibility 

Spatial 
Embeddedness 

Khalifa Stadium     

Lusail     

Qatar Foundation     

Ras Abu Abboud     

Al Rayyan     

Al Thumama     

Al Wakrah     
Table 4. Compiling the data in tables 1,2 and 3, a venue-wise comparison is drawn of the spatial properties of the venues, with 
green indicating favourable conditions, yellow indicating moderate conditions and red indicating unfavourable conditions. 

The Qatar Foundation stadium enjoys high accessibility, both by public transport, as well as the street 
network and is well embedded into the network of the city. Being located in an already well-functioning 
part of the city, it is well connected to its surroundings and is more likely to continue to have a positive 
legacy. Thumama and Khalifa Stadiums, also located in already well-functioning parts of the city today 
can be expected to have a positive legacy.  

On the contrary, Al Rayyan stadium, which is located on the edge of the city, is poorly connected to the 
network despite having a metro station close to the stadium. Its position at the edge of the city of Doha 
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puts it at a disadvantage due to lack of both ‘through’ and ‘to’ movement as seen in the multi-modal 
analysis. Similarly, Lusail stadium, situated at the edge of the city, has poor global and public transport 
accessibility by virtue of its position at the edge of the city. However, since it has high local accessibility, 
it has the potential to be developed into local community uses in its legacy mode. Similarly, Ras Abu 
Abboud stadium, which is currently isolated from the neighbourhood by a motorway enjoys high local 
accessibility and has the potential to become a significant local centre. Al Wakrah stadium, also located 
at the edge of the city, is relatively well embedded in its surroundings and therefore, is likely to continue 
being a well-functioning part of the city.  

It is therefore understood that venues which are situated centrally in the network and in already well-
functioning parts of the city are more likely to embody the spatial characteristics required for a 
successful legacy. While, on the overall scale of the city, despite not performing to the same level as 
Barcelona, the venues for the FIFA World Cup 2022 in Doha are not at a spatial disadvantage similar 
to Athens. However, there is still room for improvement of the connections ‘to’ and ‘through’ some of 
these venues to maximise their potential for a successful legacy. It is also crucial to adapt the post-event 
uses to the spatial potentials of the site to ensure successful and efficient legacy use.  

6. CONCLUSIONS  

Mega-events are complex occurrences that require in-depth study from various viewpoints to prevent 
previous mistakes from recurring. By utilising the principles of space syntax, this research identified 
the spatial parameters of venues that contribute towards positive legacies.  

In the cases of previous host cities, Barcelona, Athens, Doha and London, a comparison of five spatial 
parameters - spatial accessibility, public transport accessibility, spatial embeddedness, angular reach & 
severance was undertaken. Upon investigating the accessibility of the venues, themselves, their 
precincts and localities, it has been identified that post-event legacy is most successful when the uses 
respond to the affordances of the spatial network, with micro-economic uses requiring high 
accessibility.  

In addition to spatial accessibility, it is also understood that venues located close to public transport 
nodes, enable these sites to be accessed through different routes and from further away increasing their 
potential for a positive legacy. They must also be situated in regions which are accessible in fewer turns 
from larger parts of the city and should not be obstructed by physical barriers, to benefit from maximum 
footfall.   

While the spatial properties of the venues are important, the way in which these venues are embedded 
in their surroundings is crucial to their post-event use. A well-embedded venue is able to capitalise on 
global movement for the benefit of the local economy and therefore forms an integrated part of the 
whole. In the case of top-down planning, which is an identifiable characteristic of mega-event planning 
today, this part-to-whole relationship is often overlooked. With different political bodies involved in 
preparing bids, funding and constructing these venues, over short deadlines, there is limited attention 
paid to the legacy use of the venues.  

While events will draw crowds irrespective of the spatial locations, there is a need for them to be 
integrated with their surroundings for post-event success. Planning for events, therefore, needs to focus 
on legacies and look outward from the venues themselves. With mega-events used as tools for urban 
regeneration of their host neighbourhoods, venues need to be embedded efficiently for the benefits from 
these developments to trickle down to the surrounding areas. 

While socio-economic and political contexts vary from one city to another, the spatial rules governing 
all cities are relatively uniform. Therefore, there is an opportunity to learn from the spatial aspects of 
previous developments to inform future ones. As Muller (2015) identified, mega-events are often 
unsuccessful due to the ‘over-estimation of benefits’. However, with a tool like the one obtained from 
this research, there is a possibility to inform decisions regarding positioning of venues and investigate, 
objectively, the benefits of such a development at a feasibility study stage and continue bidding only if 
there are truly long-term benefits to be gained.  
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