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ENVIRONMENTAL A IRPORT MANAGEMENT

Reciprocity Between External 
Territorial Factors and Internal 
Airport Dynamics
The Third Runway at Barcelona Airport: 
a Story of Noise
In Aerlines issue 41, together with de Jong and Droß, we compared the airport regions of Amster-
dam, Barcelona and Munich. That article showed to what extent the level of local and global com-
plexity can be reduced with planning, and to what extent the multi-level dynamics of airport regions 
can be dealt with. This article highlights the importance of environmental capacity of airports, using 
a more detailed analysis of the Barcelona case 
and its local complexity. The chronology of events 
that have arisen since the opening of the new 
third runway is explained with special emphasis 
being placed on the relation between external ter-
ritorial factors and internal airport dynamics. The 
article concludes with the future perspectives for 
the airport, and highlights the urgency for thin-
king how this infrastructure should be enlarged..

1. Introduction: the Environmental Capacity of Airports
Deregulation of the air transport industry and the shift towards 
a free-market regime is adding fuel to the air-traffic dynamics 
and to the variability of the network structure. In addition, the 
growing demand for air transportation is creating a serious 
problem in terms of congestion and capacity at most metropolitan 
airports. Airport congestion is no longer only concentrated 
in time: congestion is currently a daily challenge for airport 
managers. Whereas ’old time’-congestion was infrastructure-
related, today’s congestion at metropolitan airports strongly 
depends not only on intrinsic infrastructural features, but also on 
environmental elements. We argue that airport capacity should 
be understood as the environmental capacity of airports (see 
also Upham et at., 2003; 2004). As Graham and Guyer (1999) 
stated, the EU lacks sufficient airport capacity to accommodate 
projected growth trends in air transport and the provision of 
extensive additional infrastructure is extremely unlikely because 
of environmental constraints.

The environmental capacity of airports should be identified with 
atmospheric emissions and noise impacts influencing airport 
performance by adding congestion to the system and limiting air 
transport movements. Currently, there are more than 600 airports 
with noise and environmental restrictions (Table 1).
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Many authors acknowledge the lack of airport capacity. The 
relatively recent European Commission’s Action plan for airport 
capacity, efficiency and safety in Europe (COM, 2006) states 
that, given the expected increase in traffic, Europe will face an 
even wider gap between capacity and demand. This is referred 
to as the ‘capacity crunch’. If current capacity levels are not 
drastically increased, the EU estimates that, by 2025, over 60 
European airports will be heavily congested, and that the top 
20 airports will be saturated at least 8-10 hours a day. Such 
congestion is likely to have a severe impact on the airlines’ ability 
to maintain their schedules, especially at hub airports. Therefore, 
it will result in a less efficient European air transport industry 
and in the creation of diseconomies throughout the economic 
system. Besides, congestion will also result in environmental and 
security costs, since the density and complexity of operations 
will reach unprecedented levels.

1.1. ’Territorial Conflicts’: When Noise is the Problem
We can consider the ’territorial conflict’ 
to be the contrast of visions of the use and 
management of a territory: some argue 
that this involves ’defending’ a territory, 
because someone else is ‘attacking’ it. 
This difference is usually presented 
as an ’intervention from the exterior 
responded to by the local’. Hence, a 
territorial conflict arises when there is no 
consensus about the present or future of 
a particular place. The conflict enables 
other existing options to become visible. 
Therefore, each of the actors that play 
a key role in the conflict has a different 
vision of the territory. So it comes as 
no surprise that local actors consider 
changes promoted by some actors as 
aggressions against the territory and 
the land (Paül, 2007; Marston, 2006; 
Nel·lo, 2003). Territorial conflicts are 
sometimes related with the Not-In-My-
Back-Yard (NIMBY) concept, which 
considers local opposition as egoistic 
and lacking solidarity (Dear, 1992; 
McAvoy, 1999). 

When aircraft noise becomes a reason for conflict, airports 
can introduce several measures (see Figure 1). Although 
all of these measures help make the areas surrounding 
the airport more habitable, they often represent a major 
drawback for airport performance, and for the number 
of flight movements. This means that airports cannot run 
at full capacity, and that selectivity in flight connections 
may eventually happen earlier than desired. 

Opposition from people living in the vicinity of airports 
is usually strong due to aircraft noise, but consideration 
of the environmental impacts of airports is made that 
much more difficult because of the many different bodies 
involved in, or affected by, airport operations (Graham, 
2003). One of the main problems when it comes to noise 
zoning is currently the complex network of interrelated 
stakeholders that make decisions in the planning process. 
This includes the developers, who seek residual land; 
the municipalities, which yield to the pressure; the 
local, regional or national administrations responsible 

for land-use planning that did not foresee the problem due to 
their ignorance of the complex aeronautical specifications; and 
the real-estate agencies, who do not always give the buyer a 
clear message about possible noise disruptions (Suau-Sanchez, 
2007).

2. The Airport of Barcelona
The following case study about Barcelona airport aims to turn 
the attention to territorial factors and to their influence on the 
airport dynamics. Barcelona airport is located 10 kilometers 
from the city of Barcelona in the Llobregat River delta within the 
municipality of el Prat de Llobregat. Barcelona airport is Spain’s 
second largest airport in terms of passenger traffic, and was the 
second fastest growing European airport in terms of passenger 
traffic in the period from 1996 to 2001. Passenger traffic has 
grown by more than 100 percent since the Olympic Games in 
1992. The airport handled ten million passengers in 1992, and 
24.5 million in 2004. With 33 million passengers in 2007, it is the 
second most important airport in the Euro-Mediterranean region 
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Country Nº of 
Airports   Country Nº of 

Airports

US 302   Switzerland 7
UK 37   Austria 6
Germany 28   Belgium 5
Italy 25   Brazil 5
France 24   Romania 5
Sweden 17   Ireland 4
Canada 16   Portugal 4
Spain 12   South Africa 4
Australia 9   Taiwan 4
Denmark 7   The Netherlands 4
Finland 7   With three noise regulated airports 18
Japan 7   With two noise regulated airports 32
Norway 7   With one noise regulated airports 45

Total world airports with noise and emission restrictions 641

Table 1: Number of airports with noise and environmental restrictions per 
country. Source: Authors’ elaboration from Boeing, 2008.

Figure 1: Type of airport noise restrictions at world airports. Source: Authors’ elaboration from 
Boeing, 2008.



after Rome. Moreover, the Barcelona-Madrid air shuttle service 
is the busiest city-pair connection in the world (OAG, 2006). 
Since a couple of years, it has three runways, two of which are 
parallel to one another and can operate independently. 

2.1 The Story
Barcelona airport is located in an area that suffers from major 
infrastructural pressure. There are numerous infrastructures in 
the Llobregat River delta that have created several conflicts, 
but the protagonist of all these conflicts about the airport 
enlargement since the creation of the Master Plan (1999) has 
been the airport itself.

The new third runway (07R-25L) has been one of the most 
controversial projects. The third runway commenced operations 
on 30 September 2004. The decision regarding its location 
was a matter of debate for several years, as some preferred a 
longer runway nearer to the sea, while others believed that a 
shorter runway should be located further inland. Eventually, the 
decision was made to locate it at a distance of 1,350 m and 
to construct it parallel 
to the first runway 
(allowing simultaneous 
operation of both 
runways). Constructing 
the third runway at 
this location had some 
impact on the Llobregat 
Delta Natural Park, as 
some of the littoral pine 
forest was cut down. 
Of particular note were 
22 hectares (around 54 
acres) of the Ricarda, 
an area listed in the 
PEIN plan of 1992 
(Protection of Spaces of 
Natural Interest) and in 
the ZEPA plan (Special 
Area for Conservation 
of Birds).

The ecologist 
organization DEPANA 
filed an official complaint against AENA (the Spanish Airport 
Authority) on 2 December 2003. DEPANA claimed that soil 
movements had been made in areas protected by the Catalan 
Government’s Wet Zones Catalog, La Volteria and el Pas de 
les Vaques. In response, AENA stated that these two areas were 
not included as protected areas in the environmental impact 
assessment report, approved in January 2002 by the Spanish 
Ministry of Public Works.

The municipality in which the airport is located, el Prat de 
Llobregat, benefited from the new third runway, while other 
municipalities suffered from noise disruptions from the outset. 
The areas that particularly expressed complaints were the 
coastal neighborhood of Gavà Mar in the municipality of Gavà 
and, to a lesser extent, the municipality of Castelldefels. It is 
important to note that Gavà City Hall approved the expansion 
of the Gavà Mar neighborhood in November 2004, even though 
it was aware that the new district was destined to suffer from 
noise disruption.

The Environment Monitoring Commission of the Enlargement 
Developments of Barcelona Airport (CSAAB) includes the 
Technical Working Group for Noise. This group meets with 
AENA professionals and the Barcelona, Gavà, Castelldefels and 
el Prat de Llobregat city councils to monitor the noise impact and 
to make the right decisions. On 11 December 2003, the CSAAB 
(AENA, 2005) approved the noise print associated with the west 
configuration with Castelldefels voting against it (see Figure 2). 
So, until the inauguration of the new South Terminal (located 
between the two parallel runways) 85 per cent of landing and 
take-off operations would use the west configuration and 15 
per cent the east configuration. Both configurations flew over 
Gavà and Castelldefels but out of the Leq 65dB area during the 
day and Leq 55dB during the night (legal limits in Catalonia for 
noise disruption. Gencat, 2002). 

However, since 30 September 2004, the day on which the third 
runway started operations, the runways have suffered several 
changes to their configurations as a result of the disturbances 
created. Therefore, the CSAAB approved a new operational 

configuration on 14 
November 2005 that 
would have 85 per cent 
of daytime take-offs 
leave from runway head 
25L in the Castelldefels 
and Gavà direction 
(see Figure 2). Bigger 
aircraft would have 
to continue taking off 
from runway head 25R. 
The populated areas of 
Gavà and Castelldefels 
would therefore not 
be affected, since the 
aircraft were forced 
to make a 60º left turn 
just after take-off to 
fly over the sea. This 
configuration however, 
which involves major 
minimization of the 
noise disruption over 
the populated areas, 

requires much work and many changes to be made to the airport 
platform, which was to be completed by the end of 2006. This 
work included: adjustment of runway head 02, airplane by-
pass from runway head 07L to enable 95 per cent of take-offs 
to be made from the new third runway, and a new Terminal 
Traffic Management Advisor (TMA). All of this work cost 
approximately €18.9 million (AENA, 2005).

On 26 September 2006, the configuration approved on 14 
November 2005 came into operation and was planned to be kept 
in place until at least the opening of the new South Terminal. This 
new operational configuration meant a reduction of 90 per cent 
in aircraft flying over Gavà and Castelldefels and a reduction of 
up to 20dB for the Gavà Mar neighborhood (AVV Gavà Mar, 
2006). The people living in the vicinity are clearly benefiting 
from the new configuration and abatement procedures, but it 
does not seem likely that this situation will last forever. Due to 
the considerable traffic growth at the airport (between 7 to 9 per 
cent annual growth during the last decade) AENA, the Spanish 
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Figure 2: Changes in the airport operational configuration. Source: authors’ own 
elaboration.



airport manager operator, intends to switch from the current 
segregated configuration to an independent runway configuration 
that would provide the airport’s maximum potential capacity 
(90 movements per hour), but with it also a greater noise print. 
Hence, more complaints are to be expected.

2.2 What are the Options for the Future?
In 2007, Barcelona airport handled 33 million passengers and 
96,700 tons of cargo. During the winter of 2007, Barcelona 
airport operated with 64 movements per hour (UAB, 2008), 
which represents 71 per cent of its potential capacity. But 
in order to accommodate future growth and to achieve the 
maximum of 90 movements per hour, it is critical to switch to 
an independent runway configuration. Very little growth can be 
accommodated using the current segregated configuration. But 
even with independent runways and with not applying noise-
abatement procedures to respect populated areas, the airport 
would reach its maximum capacity sometime between 2014 and 
2018, according to some growth models (Suau-Sanchez, 2007; 
Gruber, 2008). This is not too far on the horizon at all, since major 
infrastructural developments need years, usually even more than 
a decade, before consensus is reached among actors, hence 
AENA and Barcelona are already late in meeting the needs for 
airport infrastructure in the region. In early 2008, the planning of 
a new satellite terminal that will be connected by people-mover 
to the yet to be completed South Terminal was confirmed. This 
development is a more than welcome one, but it will not solve 
the capacity problem, since it will add terminal capacity but not 
runway capacity (Suau-Sanchez et al., 2008). The enlargement 
of the airport by adding a new runway is a difficult task. The 
airport is located in a delta area within a metropolitan context. 
The only possibility for enlargement of this airport would be to 
build the new runway in the sea, which would not only provide 
extra capacity, but would also eliminate a considerable amount of 
the noise problem. Another option would be to apply selectivity 
measures and to use the secondary airports (Girona and Reus) 
more intensively to cope with further traffic growth. But this 
would be a topic for another article.

3. What We Can Learn from 
the Barcelona Case?
In some cases, external airport 
factors can be even more 
determinant in the survival of 
the airport than endogenous 
features of the airport itself. We 
could argue that local territorial 
agents have the potential to 
significantly influence the 
performance of the airport. 
The case study of Barcelona 
revealed to us how complex 
airport planning can be and 
that it should not be limited to 
the airport platform, but it must 
also include and recognize 
the complex social and urban 
system surrounding the airport. 
Endogenous improvement 
of the airport by applying 
strategies, such as effective 
Air Traffic Management or 
improving network ties with 
more advanced and less noisy 

aircraft, are not enough to solve the noise problem and the 
derived capacity constraint due to abatement procedures and 
time operational restrictions. The real problem is the meaning 
of locating hard infrastructures in particular local and regional 
contexts (Governa, 2007; Albrechts and Coppens, 2003; Piemus 
and Zonneveld, 2003), which suffer from the mega-infrastructure. 
Conversely, and at the same time, the infrastructure suffers from 
the difficulties of the local context to adapt to the new situation. 
Infrastructural development always faces trouble, which should 
be related to the conflictive relationship between sector logics 
and multi-sector interests, and the relationship between regional 
and local interests (Governa, 2007).

Constraints in air transport are the result of the interaction 
between endogenous dynamics in the air transport network and 
external factors that are more related to the particular context 
in which the airport is located. Decisions regarding land-use 
planning around airports lead to accumulative consequences to 
the way the airport organizes its operations and makes use of 
its capacity. At the same time, improvement of noise-reducing 
aircraft technology might foster a more intensive use of the 
land. In this sense, there is a co-evolution (i.e. the reciprocity 
influence) between the dynamics of the external territorial factors 
and the way the network and airport operations are configured. 
The local context and its particular sensibilities foster certain 
decisions and actions that eventually cumulate into processes 
that are path-dependent (i.e. decisions in the past limit the range 
of future decisions) and at the same time unpredictable. Existing 
patterns of transportation networks, land uses and transport, as 
well as land-use policies limit the scope for change (Bertolini, 
2007). Our case study demonstrates how years of laissez-faire 
attitudes in land-use planning policies near the airport are now 
limiting the scope for development of the Barcelona airport. Not 
only this, but actions taken by the local actors conduct and limit 
future decisions on infrastructure development.

The accumulation of endogenous and external dynamics paints 
a complex scenario in which uncertainty becomes the norm. 

4

Figure 3: Housing-land uses on the coastal strip of Gavà and Castelldefels municipalities, 2006. Source: 
Author’s own elaboration. Aerial Photo: Institut Cartogràfic de Catalunya, 2006. Pictures: Pere Suau-Sanchez



This can make infrastructure planning an intricate process that 
can result in unwanted results. As Bertolini (2007) suggests, 
the ’predict and provide’-principle is no longer applicable in a 
complex environment of fiscal constraints and growing social 
resistance. The air transport industry has traditionally been one 
with a high level of endogenous uncertainty; the importance of 
exogenous/external factors is adding more unpredictability to 
the uncertain environment. “European airline networks in a free-
market regime are dynamic structures in both space and time 
that show discontinuous changes. Since airport connectivity is 
the aggregate product of overall airline network behavior, the 
connectivity and traffic volumes at the airport level may also 
become much more dynamic and turbulent” (Burghouwt, 2007: 
177). In other words, the level of volatility at European airports 
has increased since the deregulation and liberalization of the 
air traffic market. Higher volatility not only means that traffic 
at European airports is more uncertain, as is the forecast of 
future trends, but also that planning airport infrastructures and 
its surrounding becomes a liability. Neufville and Odoni (2003) 
suggest that airport planning forecasts are always incorrect, 
since planners and managers have to face the realities of the 
deregulation and competition era, making forecasting somewhat 
unreliable. Therefore, responsible airport planning plans ahead 
for a wide range of possible futures, giving airport managers 
and operators the authority to dynamically adjust their plans and 
designs so that, over time, they can accommodate the variety of 
possibilities that may occur.

Hence, co-evolution (i.e. the reciprocity influence) of endogenous 
and external elements, path dependence (i.e. decisions in the 
past limit the range of future decisions) and uncertainty present 
themselves as key elements for the success of an airport in the 
constant changing air transport network. These elements and the 
capacity problems fostered by the land-use dynamics around the 
airport lead us to the need of a more co-evolutionary approach 
in terms of decision-making policies and planning. The current 
airport framework presents new situations that cannot be solved 
by traditional master-planning methods. Traditionally, the 
planning of airport developments has only focused on elements 
inside the airport, such as supply and demand forecasts and 
other aeronautical, engineering and economic variables. But 
airport planning takes place in a context with a multiplicity 
of external stakeholders (Burghouwt, 2007). As a result, the 
trade-off between air transport growth and socio-environmental 
externalities is unbalanced and triggers difficult-to-resolve 
incompatible land uses.
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