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1.	 Introduction

In Europe, bicycles used to be the usual form of transport 
in several cities in countries such as Holland, Belgium, 
Denmark, Germany, France and northern Italy; however, 
after the Second World War, there was a major shift in urban 
and metropolitan mobility towards motor vehicles [1], which 
became the norm for urban transport in western cities and 
countries [2]. The rise in the price of fuel caused by the oil 
crisis in the 1970s, together with a  period of response and 
social change, made bicycles resurface as a  real alternative 
transport in certain situations [3]. Thus, after several years 
in decline [4], cycling went from being a  leisure activity or 
minor form of transport to an element of growing importance 
in urban journeys [1].

This socio-cultural transformation, focused on a demand 
for healthier, more environmentally sustainable lifestyles, 
started in northern European countries, especially the cities 
that are now a  benchmark worldwide for sustainable urban 
mobility, such as Copenhagen [5 and 6], Amsterdam and 
Utrecht [7 and 8]. This trend shift, which was put forward as 
part of the solution to increasing urban and environmental 
problems (traffic jams, air and noise pollution, loss of quality 
of life, etc.), could also be found elsewhere in Europe and 
North America [9]. Deserving mention is the radical MAB 

-Le Monde a Bicyclette- movement in Montreal in 1975, and in 
medium-sized cities in Europe, such as Geneva and Toulouse, 
which in the 1980s made managing the use of bicycles into 
a policy objective [1].

More recently, European organizations have encouraged 
a new urban, environmentally sustainable mobility model [10] 
which is forcing public administrations to support initiatives 
catering for the latest provisions and policies on transport [5 
and 11]. This has led cities in Europe to institute measures 
to adopt sustainable urban mobility models like the bicycle, 
coming late to countries, such as those of the Mediterranean, 
little used to cycling as a  normal form of transport [12]. 
Nevertheless, from the beginning of the 21st century, bicycles 
have been very actively included into the urban mobility of 
several cities in southern Europe [13].

Most research on the subject has centred on planning 
sustainable mobility and its urban infrastructure [13 - 16 
and 17], on its effect on urban areas and mobility [18 - 20], 
and on identifying attitudes and conflicts brought about by 
incorporating bicycles into cities [12, 21, 22 and 23]. 

Therefore, this paper aims to focus on less researched 
aspects, such as assessing the bicycle as a means of transport 
to promote sustainable urban development and allow more 
balanced access to facilities and services [9]. The city of 
Zaragoza in Spain was chosen to carry out the case study as 
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terrain, climate, the chance to interchange with another mode 
of transport, and the availability of cycle parking.

In this respect, planning and implementing cycling 
infrastructure has been one of the actions with greatest 
impact in achieving some success in incorporating bicycles 
into sustainable urban mobility. Over the last few years in 
Spain, there have been two main developments towards this 
- building cycle lanes and starting up bike-sharing schemes. 
The new cycle lanes have provided cycle journeys with quality, 
speed and safety, while also avoiding disputes with other road 
users. As for bike-sharing schemes, according to Fishman’s 
paper [26], these have become fairly important in Spain, since 
it has been widely implemented in several cities (Fig. 1). Thus, 
Barcelona stands out as the pioneer of incorporating this 
scheme in Spain in 2012 [27], and is placed among the top 
positions worldwide, as there are 3.7 public bicycles available 
for each 1,000 inhabitants. The most successful example of 
integrating cycling into urban mobility in Spain is Seville, 

it has recently implemented a number of policies and actions 
to promote use of the bicycle as a normal mode of transport. 

2.	 Incorporating bicycle transport into cities in Spain

Unlike other countries in this context, support from 
institutions and businesses for implementing bicycles as 
a means of transport in Spanish cities has come about only 
recently [12]. Special attention has been paid to building 
specific infrastructures, such as cycle lanes and bike-sharing 
schemes [13]. Consequently, bicycles still do  not represent 
a significant percentage of transport modes in Spanish cities, 
although their importance has been growing lately. Thus, in 
2011, 7.4% of the population said that they cycled to their 
destinations daily or almost daily, and 40.3% did so frequently. 
These values rose in 2015 to 10% and 49.6% respectively [24]. 
Besides investment in infrastructure and encouraging this 
mobility mode, other factors have influenced this increase, 
such as the public deeming the bicycle to be a normal mode 
of transport, whereas this was not the case before [12], further 
strengthened by falling living standards due to the effects of 
the economic crisis [25].

In this context, there have been several successes in 
integrating bicycles as another means of transport within 
mobility plans in cities in Spain. Among these are Barcelona, 
Valencia, Seville, Victoria-Gasteiz and Zaragoza [13 and 24]. 

A profile of bicycle use in Spanish cities (Table 1) shows 
that, by 2014, it was a normal means for the public to move 
around cities like Valencia, Vitoria-Gasteiz, Zaragoza and 
Seville, where over 35% of the people used it at least once 
a week, while Madrid and Bilbao still did not reach more than 
20%. This situation can be associated with the degree of users’ 
satisfaction with infrastructure, traffic conditions, distance, 

Use of bicycle and degree of satisfaction by city in 2014		  Table 1

City
Use once a week or more  

(% of population)
Global satisfaction degree 

(0-100)

Valencia 47 65

Vitoria-Gasteiz 46 71

Zaragoza 45 64

Palma de Mallorca 37 62

Sevilla 35 78

Málaga 28 56

Donostia-San Sebastián 25 72

Barcelona 24 59

Madrid 19 36

Bilbao 17 50

Source: [24]

Fig. 1 Number of total shared bicycles available and number  
of bicycles per inhabitant in 2014 [26 - 27 and 28]
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4.	 Analysis to assess accessibility by bicycle

One of the main objectives of the Intermodal Transport 
Plan of 2006 [29] was to make this scheme work by improving 
the share of pedestrian and cycling modes and obtaining 
appropriate access to urban facilities and services. In order 
to be able to assess the effects of bicycles on public access 
and urban facilities, the cycle lanes, Bizi stations, the city’s 
main structural facilities (administrative, health, university, 
sports, shopping centres, and tourism and culture), public 
transport stops (tram and local trains), and the population for 
each block with information updated to 2015, were added to 
a Geographical Information System. 

Later, a  spatial analysis method calculated the public’s 
access from the centroid of each block of buildings and Bizi 
stations to the cycle lane network, in distances of 150, 300 and 
500 metres. The distances were also used to measure access 
to Bizi stations for the public structural facilities. Shorter 
distances were used for access to Bizi stations from trams 
and local trains: 50, 100 and 150 metres -which are thought 
to generate new routes and increase potential distances of 
transport in the city using a  combined model that includes 
bicycles-. However, this method of analysis does not include 
privately owned bicycles, so the opportunities for using 
intermodal options of travel that include cycling are much 
higher.

First, cycle lanes were analysed for accessibility for the 
public and from Bizi stations (Fig. 2). The results show that 
the public has very high access: 59.91% of the population is 
less than 150 m. away from a cycle lane, 84.26% at less than 
300 m., and 93.89% at less than 500 m. The number of Bizi 
stations near the cycle lane network is equally high: 57.69% are 

where 5% of all urban journeys between 2006 and 2011 were 
made by bicycle [13]. Seville’s scheme was carried out with 
a relatively small investment in infrastructure, thanks to proper 
design and management of a  cycle lane network that has 
facilitated the use of bicycles [13]. Identifying features in the 
cycling mobility model in Seville are continuity, connectivity, 
homogeneity, visibility, comfort and speedy implementation 
of the project [13].

3.	 The case of Zaragoza

As with other Spanish cities, Zaragoza, with a population 
of 665,000 has experienced the introduction and growth of 
cycle journeys over the last few years. The interest of municipal 
officials in promoting a more sustainable mobility without the 
combustion engine led to drafting the Sustainable Mobility 
Plan in 2006 [29], including sustainable modes of transport 
like trams and bicycles. In 2008, to coincide with the city 
holding the International Exhibition, a number of actions were 
started on urban infrastructures through an investment plan 
which included designing a  road network giving pedestrian 
and cycling access to the exhibition ground [12 and 19].

At the same time, an increase in the use of bicycles 
was quickly seen on the city’s streets. In 2013, 7.4% of the 
population used bicycles as a normal way of getting to work, 
double the number recorded in 2007 [30]. In this respect, 
the main reasons for the model’s success were: extending the 
cycle lane network, starting up the Bizi bike-sharing scheme 
consisting of 130 stations and 1,300 bikes, and municipal 
regulations allowing bicycles to travel on a good many streets 
and pavements [12].

Fig. 2 Accessibility from structural facilities [12]
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behaviour after decades of dominance by private vehicles 
taking priority [12], since the incorporation of bicycles 
substantially alters the distribution of transport modes, and 
encourages a  transformation of public spaces to promote 
compatibility with private vehicles, taxis, buses, trams bicycles 
and pedestrians [18].

Spain still has to learn from the policies carried out in 
other European countries - Holland, Denmark and Germany 
[34] - and copy their measures to encourage a more sustainable 
urban mobility. To this end, it is essential for cycling to spread 
and become completely normal as a means of urban transport, 
which would necessitate a  “cycling culture” to be created [5 
and 35]. In the case of Zaragoza, urban planning has been the 
key to effective inclusion of bicycles by updating tools, such 
as the Intermodal Transport Plan of 2006. Pending challenges 
include implementing a more integrated and denser network 
of cycle lanes, and extending the capacity and cover of the Bizi 
scheme, which would improve levels of accessibility [36]. The 
cycle lane network must be extended by building new routes 
to form a mesh network and provide bicycles with their own 
space to increase their safety and use [2]. Lastly, it should be 
emphasised that regulatory processes involving the public, 
actors and public administrations must also be strengthened 
to reach agreement on boosting this mode of transport within 
an integral project for mobility and a sustainable city [12]. 
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less than 150 m. away, 86.15% at less than 300 m. and 96.92% 
at less than 500 m. 

Second, the proximity of Bizi bike-share stations to the 
public and urban facilities was analysed (Fig. 2). 50.25% of 
the population was less than 150 m. away from a Bizi station, 
rising to 68.33% at less than 300 m. and 74.79% at less than 
500 m. Accessibility from the main urban facilities to Bizi 
stations showed that most of the stations in the scheme were 
adequately located. The best results were obtained for stations 
at tourism and cultural sites and at facilities, with almost 
100% of these located at less than 300 metres from a  Bizi 
station. There was worse access from shopping centres, health 
facilities and university sites, with only 60% to 70% of stations 
found at less than 300 m. away. On the other hand, sports 
centres were the least accessible, with just over 50% standing 
at less than 300 m. away.

Lastly, the potential intermodality was analysed for 
bicycles with other means of transport where bicycle access is 
possible (Fig. 3), such as trams and local trains. 

These results show that most of the public and the 
structural facilities have good access to cycling infrastructure 
[31]. 

5.	 Conclusions

In a  “post-carbon” society” [32] that is increasingly 
demanding new choices and profound change in transport 
models, bicycles have proved to be an effective alternative for 
urban mobility in several contexts. Moreover, it is an option 
that generates numerous benefits for society, the economy, 
the environment and human health [33]. In practice, such 
a  social change would lead to a  different urban scene and 

Fig. 3 Potential intermodality of the Bizi schme with trams and local trains [12]
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