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ABSTRACT 
 
The territory defined by the city of Águeda is characterized by the heterogeneity of its 
terrain, causing severe constraints on mobility and sociability between the Historical 
Centre and the Upper Areas of the city. 
Framed by the sustainability strategy of the Municipality of Águeda for the adoption of 
better environmentally friendly and energy efficient means of transportation, associated 
with a local culture of the two-wheeler industry, metallurgy and lighting, the municipality 
issued a challenge to companies inside the Municipality of Águeda to develop a pilot 
project for Electric Bike.  
In an innovative approach, the electric bike was tested by the population of Águeda, which 
highlighted the following capabilities: ease of travel in steep terrain, travel in comfort and 
speed, and transportation of people with reduced mobility due to reduced effort. The 
feedback from users has allowed the company to improve certain aspects of the bicycle 
itself, so that it could best serve the citizen in the city of Águeda. Parallel to the 
development of the prototype bike, conditions were created for the movement of bicycles 
and their parking, for example with the construction of 29 km of cycle paths within the city 
and its signalling. A new survey has been answered by the users so that the project can 
best meet their needs, also allowing collecting information about the kind of users (age, 
trip motive, etc), impact on the transport behavior, and if the bicycle trips are a 
replacement for car trips, walking or public transport trips. 
The promotion and education for cycling were not also forgotten: at the macro level, the 
local government is one of the stakeholders consulted by the IMTT [Institute for Mobility 
and Land Transportation] for a National Plan to Promote Cycling, at the micro level, 
projects are developed with schools to promote the use of bicycles and to educate for road 
safety (e.g. Águeda, Safe City) and university [School of Technology and Management of 
Águeda / University of Aveiro] for the simulation of virtual travel and animation of cycle 
paths / footpaths, as well as the awareness of the workers of the local authority to travel on 
electric bikes during working hours. 
Nowadays and as future initiatives, the project team is developing an innovative parking 
and sharing system for smart bikes, using the WiMAX network installed in the municipality, 
which allows not only video surveillance of the parks, but also the detection of the exact 
location of the bicycle, number of available bicycles, their use conditions (e.g., battery 
capacity, among other features). 



 
 
1. INTRODUCTION 

 

Short-distance trips made by constant use of the automobile has brought about various 
impacts on resources, not only because of excessive energy consumption, high occupancy 
of public space for parking and circulation of personal transportation, but also due to various 
negative outcomes such as impacts on the environment and natural resources, with 
estimated losses of 100 billion euros a year (1% of EU GDP) (EU, 2007). Along with these, 
we can also emphasize the impact that increased traffic, particularly in urban areas, implies 
on human health (with the increase in noise and degradation of air quality) as well as on 
issues of road accidents involving pedestrians (UNEP, 2000).  

According to the Green Paper on Urban Mobility (EU, 2007), urban traffic is responsible for 
40% of CO2 emissions and 70% of emissions of other pollutants resulting from rail 
transport. In this context, sustainable mobility has contributed to a change of mentality in our 
society, as well as daily habits and contributed to the policies and decisions of policy makers 
and society mobilizing agents (Giorgi, L. 2003). But to allow balance between the different 
choices of individual mobility, it is necessary for the city and society to be well prepared for 
these solutions, and that the offer meets the real needs of the population.  

It was against this background that the Municipality of Águeda began implementing the pilot 
project beÁgueda - electrical bicycle of Águeda (Image 1), for free and public use of 
electrical bikes which is based on the assumption of “being Águeda”. “Being” in the industrial 
and cultural sense, given the important role in society that the bicycle industry had (and 
has), especially in a municipality known for the “two wheel” industry.  

The beÁgueda project will be implemented in different phases with the first phase of the 
project finishing in December 2011, so that the system and the way it is made available to 
the public can be assessed and re-evaluated, based on survey results, usage records and 
evaluation by the end-users: the inhabitants of Águeda. 

 

 

 

 

 

 

 

 

Image 1 – BeÁgueda pilot project: free use in Águeda 

The project is based on several innovative concepts: a user's perspective as co-creator of 
a final product, the involvement of the municipality and local businesses, as well as the 
management of the beÁgueda bicycle parking. Resorting to new wireless technologies, the 



park is managed by a WiMAX system that covers the city of Águeda, which allows the 
manager of the park to identify online and in real time those bikes which are available, 
when they are removed, the user taking the bicycle and other information, which is 
recorded in the backoffice management platform.  

In the genesis of this initiative is the aim of the municipality to implement a pilot project that 
allows the use of electric bikes by all citizens, enabling their movement in the city 
effortlessly in the hilly streets and encouraging the practice of healthy and environmentally 
sustainable behaviours.  

 

2. FRAMEWORK 

 

Accepting the challenges posed by the United Nations and the European Union, the 
Municipality of Águeda has sought to implement a set of initiatives and actions, based on 
objectives, policies and strategies aimed at sustainable development of the territory, thus 
promoting economic growth consistent with environmental protection and a better quality 
of life for all and involving everyone.  

It is in this context, with an important socio-cultural legacy related to bicycles, which pilot 
project beÁgueda - the electric bike of Águeda appears, as part of a wider strategy for 
sustainable mobility.  

 

2.1. Assumptions 

 

In our country the culture of cycling in urban areas commuting was virtually nonexistent, 
with local authorities being motivated to change the situation in terms of infrastructures, 
education and road safety. For this purpose, it has contributed the project for sustainable 
mobility launched in the end of 2006, promoted by the Portuguese Environmental Agency 
(APA) 1, in order to promote Local Sustainable Mobility Plans. A work platform was 
established, supported by 40 municipalities, a network of university centres, aiming at 
continuous improvement of travelling conditions, reduction of impacts on the environment 
and improving quality of life of citizens (CMA, 2011). 

Concurrently, beÁgueda is in line with a set of strategic guidelines on the promotion of 
sustainable mobility, present in documents from the European Union (Green Paper: 
Towards a new culture for urban mobility) and the Portuguese Government (National 
Planning Policy, National Strategy for Sustainable Development, National Programme for 
Climate Change and National Action Plan for Energy Efficiency).  

Regarding the latter, it should be noted that the National Strategy for Energy2, wishes to 
position Portugal as a pioneer in the adoption of new models for environmentally 
sustainable mobility, which may explore the interface with the electrical power grid, 
ensuring adequate infrastructures for the evolution of the electric vehicle fleet, being 
expected that by 2015, the country becomes a reference in electrical mobility.  



In parallel, formal and informal movements emerge to promote cycling. The Municipality of 
Águeda is one of the stakeholders consulted by the Institute for Mobility and Land 
Transportation for the implementation of a National Plan to Promote Cycling. 

 

2.2. Municipality of Águeda 

 

With a territory of 335 km2, Águeda is the largest municipality in the district of Aveiro, with 
a population of 47.817 inhabitants (INE, 2011). Located in the central region of Portugal, it 
benefits from its geographic centrality and relative proximity to main roads in the country - 
the A25 (East-West), the main access to Spain, and EN1/IC2 (North-South) and is located 
in one of the most developed regions in the country (Image 2).  

The territory has a terrain ranging from 4 metres altitude, in the westernmost region, to 
about 700 metres to the east area. As such, the city of Águeda, the county seat, has steep 
slopes on the city streets that connect the riverside area (located about 5 metres high) and 
the upper town (about 70 metres) and that alone are a deterrent to the use of more 
conventional modes of smooth travel (Image 3).  

With regard to economic structure, relevant to the project in question, Águeda is strongly 
linked to the metal industry, and in 2001 this sector absorbed a third of the total employed 
population. The manufacture of motorcycles and bicycles are highly represented in 
Águeda, whose heyday was in the 1970s and 1980s, which is why the municipality is 
known for “its two wheels”, branded in the territory and modes of sociability. In fact, in 
2001, 51% of companies in the sector of motorcycles and bicycles of the NUT - Baixo 
Vouga were concentrated in the municipality of Águeda, representing 37% of the 
Portuguese companies in this sector (INE, 2001).  

 

 

 

 

 

 

 

 

 

 

 

Image 2 –Regional location of the Municipality of Águeda (CMA, 2011) 

 

 



 
 
 
 
 

 
Image 3 – Altimetric projection of the city of Águeda (CMA, 2011) 

 
Given the changes in the requirements of national and international markets due to 
competitive markets and the economic crisis that has been emerging, this sector has also 
been restructured, so that companies diversify their activities, either by exploring new 
markets, or by product innovation and supply. This can not be separated from the capacity 
of entrepreneurship and innovation of the business people of Águeda, which the 
Municipality of Águeda, through its projects and initiatives, also seeks to stimulate in the 
spirit of cooperation and proximity to the entrepreneurs, the research centres 3 and the 
population.  
 
The urban area of the municipality represents 18.4% of the total area (CMA, 2011), 
centralizing most of the municipal public services within a radius of 3 km. This high 
concentration of services collaborate to bring citizens into the city centre that choose to 
travel by car, which is within the European average: 30% of car journeys in Europe are 
made to travel up to 3 km and 50% up to 5 km, which causes problems such as car traffic, 
lack of parking, land use, noise pollution (World Health Organization, 2000).  
 
Thus, given the heterogeneity and geographical dispersion, as well as the profile of the 
population, the Municipal Authority of Águeda faces bottlenecks with regard to the use of 
public transport instead of private motorised transport, motivated by the fact that the 
transport network is structured according to school and services timetables, concentrated 
in the city. The issue is compounded by the fact that the territory is served by a single bus 
operator - TRANSDEV, SA, and a train operator - Caminhos de Ferro Portugueses (CP) - 
which makes the operation of the railway line that connects Aveiro to Espinho (Vouga 
Valley Railway Line) having a rate of 20 daily connections (10 in each direction) (Nadais et 
al., 2010). 
 
The intra-municipality mobility problems are aggravated when integrating inter-municipality 



mobility, as one understands that the timetables are not adjusted to the real needs of the 
populations, as well as the needs of students of the School of Technology and 
Management of Águeda – Local Campus of the University of Aveiro [Escola Superior de 
Tecnologia e Gestão de Águeda], a major generator of population flows. Aware of the 
weakness of the current transport system and its impacts on quality of life, the municipality 
has launched, in partnership with other entities, several studies and projects – Mobility and 
Navigation Study of the Ria de Aveiro, Study for Sustainable Mobility in Agueda, Project 
RAMPA - local accessibility for all, PRU - Urban Regeneration Project, Network of Cycle 
Paths and Network of Foot Trails. The municipality is also involved in a partnership for the 
development of an Intermunicipal Plan for Mobility and Transport for the municipalities that 
make up the Intermunicipal Community of the Aveiro Region 4 [Comunidade Intermunicipal 
da Região de Aveiro]. 
 
In short, in this project the inhabitants of Águeda, particularly those living in the city 
[11,357 inhabitants in the city of Águeda (INE, 2011)], are, like in other projects related to 
the sustainability of Águeda, the living testing stage, framed in the methodology of the 
Living Lab, projecting the municipality as a test laboratory for various solutions intended to 
be implemented by the municipality and / or local businesses.  
 
Thus, from the use of the electric bicycle both the municipality and the company from 
Águeda receive the feedback of the product's end users, being by this way able to improve 
technically the whole system: e.g. from the usage management system, to the 
improvement of city planning, to physical and formal changes on the bicycle. This is 
particularly important in view of the rugged features of the municipality and the city in 
particular. Although the main areas of public services, sociability and leisure are located 
not far from each other, its streets, with steep slopes, are not inviting the use of 
conventional bicycles, a factor which is expected to be overcome through the use of 
electric bicycles.  

 

2.3. Electric Bicycles and Sustainability 

 

“Spin for Sustainability” [Rode para a Sustentabilidade] was the motto that the Municipality 
of Águeda, in partnership with the company from Águeda, used to promote bicycle use, 
particularly for the new electric bike. 



 

Image 4 – Schematics of sustainability (adapted from Laranjeira, C. 2010). 

 

The notions of sustainability are represented in the previous scheme on the basis of 
development of this project, responding to major national and international guidelines on 
sustainable development and energy efficiency as we have previously stated. The 
signature of the Aalborg Charter was the first step by the municipality for the 
implementation of Local Agenda 21 of Águeda (Águeda 21) and, as such, the integration 
of a sustainable city development strategy. Due to this process, the municipality signed the 
Covenant of Mayors5 pledging to implement solutions that contribute not only to reduce the 
emission of greenhouse gases, especially CO2, but to increase energy efficiency. 

Thus, within these projects, and resulting from a dialogue between the municipality and 
hundreds of organizations and citizens, the 10 major Commitments of Águeda towards 
Sustainability were set and the main lines of action to be taken. Of these, it is important to 
detail the 3rd Commitment of Águeda towards Sustainability - to improve mobility, and two 
of its four lines of action: Focus on use of bicycles and / or pedestrian mobility; Invest in 
cleaner vehicles (Águeda 21, 2011)6, in which the pilot project beÁgueda fits in, as well as 
the Strategy for Sustainable Mobility in Águeda. The pilot project beÁgueda will also 
contribute to meet the commitment set to stimulate sustainable and locally-based 
economic activities, because the production of bicycles, which are made by a company 
from Águeda, will also strengthen and boost the local economy, based on innovation and 
compatibility of activities with environmental protection and in order to reduce energy 
dependence and carbon emissions (2nd commitment).  

The strong participatory component of this pilot project, involving a change of behaviour (in 
the present and future) by the citizens in order to incorporate in the daily routine concerns 
for environmental sustainability, to adopt soft and sustainable means of transportation, and 
in line with the other commitments for the sustainability of Águeda, to participate in the 
dialogue between the different sectors of society (corporate and institutional), increasing 
participatory democracy and involvement of all in a more sustainable and inclusive society 
today and in the future. 

Cultural identity of Águeda; 
Mobility for all; 
Quality of life; 
Collective appreciation. 

 

Reduction in the emission of GEG; 
                Noise reduction;          

Increase in energy efficiency; 
Reduction in use of natural 

resources. 

Development of the “two  

wheels” cluster in Águeda; 
Creation of new dynamics in 

bicycle trade and business;  
Reduction of costs 

with daily commuting. 



Cohesion and social equality are also promoted by the use of electric bike. Its ease of use 
and flexibility as a means of transport, together with the project of public availability 
developed by the Municipal Authority, allows the electric bike to be used by anyone 
regardless of age or social status, allowing overcome certain social discriminations. In 
Águeda, one has been witnessed a change in attitude towards the bicycle as it is no longer 
considered as a means of transport typical of impoverished people, but as a fashion icon 
that people attach to and positively accepted by society.  

With this project, the municipality combines tradition and innovation, giving new emphasis 
to the sector of two wheels, inseparable from its history and its economic development, 
enabling its residents and visitors to take routes in an innovative and sustainable way. It 
must also be noted that the dimension of sustainability goes beyond the concept of 
mobility, because power is partly provided by a photovoltaic panel (a solution that fully 
meets the needs of the park is under study).  

It is in this economic, social and environmental context that the Municipality of Águeda, 
together with the Águeda companies Miralago and Órbita, developed this pilot project to 
make electric bicycles available for public use: the beÁgueda. Along with the different 
aspects presented above, it is intended that the electric bicycles are potential elements of 
intermodality (bus - bike, train - bike, car - bike), promoting quality of life of the inhabitants 
of Águeda and all those who visit Águeda. 

In this context, one must systematize that beÁgueda aims at:  

- Integrate a wide sustainability strategy;  

- Minimize consumption of resources and increase the effectiveness of those being used;  

- Involve a change in lifestyles;  

- Promote knowledge, technological progress and strengthening of the local economic 
fabric;  

- Improve the environmental quality of all citizens (think global, act local).  

 

By promoting the use of bicycles and the consequent increase in the number of cyclists, 
road safety is increased in the public areas (Image 5). According to studies conducted, 
particularly in Brussels (Vandenbulcke, G. et al, 2009) and based on empirical 
observation, the greater the number of cyclists, the better the road safety. It is necessary 
to highlight that this is the result of greater awareness and respect of drivers for the 
movement of cyclists in the urban space because they are bikers as well.  



 
Image 5 – Results of a study conducted in the United States of America relating increased bike usage and the number of 

road accidents (Source: League of American Bicyclists, 2011)  

 
 
3. BEÁGUEDA – ELECTRICAL BICYCLE OF ÁGUEDA 

 

As this is a pilot project for the implementation of electric bicycles in Águeda, aiming at 
providing regular, scheduled and free electric bicycles, in a territory with favourable 
conditions for this means of locomotion, but adverse to the traditional bicycle, the 
Municipal Authority considered that a pre-pilot phase should be promoted for testing and 
presenting the electric bicycles - test to implement 7. The result of these two testing 
phases will culminate in the ultimate implementation of the project beÁgueda - electric 
bicycle of Águeda, available to all who wish to travel more conveniently and efficiently.  

Despite the electric component installed, which the user can activate at any moment, 
these bikes also allow use as a “normal” bicycle. It should be noted that even activating 
the electrical system, the rider will always have to pedal in order to create the electrical 
discharge which will originate movement. Considering that the technical details of the 
electric bicycle are out of the scope of this communication, we present a summary data 
sheet in the following image. 

Despite the early stage of the project, it has already received a prize awarded by the 
European association Energy-Cities as one of the best local actions to promote 
sustainability and CO2 emissions. 



 

 

3.1. Test to Implement – assessment by the potencial users 

 

On the course of one of the greatest events in region – the AgitÁgueda – which took place 
between 3 and 25 July 2010, the bicycles were made available and the opportunity was 
created for the inhabitants of Águeda and visitors to try the new electric bicycles and the 
traditional bikes made in the municipality.. 

Of the 841 users who experienced this means of mobility during the days of the event, the 
vast majority opted for the use of electric bike (84%), thus showing a high willingness to use it. 

109 of these users completed and handed over the overall user satisfaction survey 8, 
prepared by the Municipal Authority, with a representation rate of 13%.  

 From the analysis of the questions related to bicycle use and evaluation of the bicycle, 
users were adamant in considering as positive the experience of driving the electric bicycle 
(Figure 5), having been particularly pleased with the fact of not making increases effort on 
slopes, the easiness of use of the bicycle and also because it is environmentally friendly 
means of transport (Image 6).  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Technical Information 
 
 

Frame: 
 

Aluminium 

Forks: 
 

Steel 

Shifts: 
 

Nexus 3V. 

ChainWheel: 
 

36T Alumunium 

Brakes: 
 

Front V-Brake / Rear Roller Brake 

Tyres: 
 

City 26x1,60 

Accessories: 

 

Motor: Front 250w/24v 

Battery: Li-Ion 24v - 10Ah 

Velocity: 25 Kms/h 

Charger: DC 24v/1.8A 



 

Image 6 – Results to the question “Did you like to use an electric bicycle?” (78% enjoyed the experience, 6% didn’t like 

the experience and 16% chose not to answer) 

 

Image 7 – Most positive aspects about the usage of the electric bicycle 

 

Another aspect that both the Municipal Authority and the company wished to address, with 
a view to the implementation in a sustainable way of the pilot project, consisted in 
determining the occurrence of any shortcomings arising from the systematic use of electric 
bike in the city of Águeda, in two dimensions:  

1. the business dimension associated with technical issues of the construction and 
assembly of the bicycle, and  

2. the urban dimension, associated to planning issues arising from sustainable mobility, 
assessment of conflict points between users and the use of cycling paths.  

Thus, 76% of the users surveyed did not detect any inherent problem in cycling. However, 
it was important to analyze in detail the problems indicated by 15% of users, looking for 
opportunities for improvement within this percentage. After a content analysis of the 



responses, it appears that an anomaly in the roller chain was the most referred issue 9, 
and also in the field of the issues referring to the electric bike itself, a user stated that there 
might be an improvement in the suspension of the bicycle. Other issues relate to 
conditions of city roads with not so good conditions to receive cyclists as well as uncivic 
behavior by motorists who do not respect bikers. 

 

  

Image 8 e 9 – Bicycles available at the Agitágueda 2010 

 

This test phase of the pilot project enabled the company to improve technical aspects of 
the electric bicycle (e.g. the roller chain and type of tyre were permanently altered, 
becoming an integral part of the model of electric bike now produced and marketed), and 
the Municipal Authority to consolidate the intention of implementing the project 
(considering the receptiveness observed), as well as, from the analysis of other aspects of 
the survey, to determine the main points of the city where people understand the electric 
bike should be available, the daily amount that users understand as reasonable to pay in 
the future for the sustainable management of beÁgueda, which are the points of conflict / 
weaknesses in the cycle paths which may be solved by the municipality, as well as other 
aspects related to education for sustainability which are important to safeguard. 

Therefore, the Municipal Authority sought, at this first stage to determine the wishes and 
expectations of people, as well as their needs in terms of commuting in the city / 
municipality, among other aspects already mentioned, in order to launch the pilot project. 

 

3.2. Pilot project for free electric bicycle sharing 

 

The creation of the concept of the project, aimed at associate the name of the project to the 
name and tradition of Águeda, under the aspects previously mentioned. Thus emerged 
beÁgueda: “be” about being Águeda, following the strong cultural and emotional connection 
to the bicycle, but also “be” as the electric bicycle of Águeda [bicicleta eléctrica de Águeda], 
because it is in this territory that is produced and marketed (Image 9). 



 

 

 

 

 

 

 

 

 

 

 

Image 10 –Institutional image of beÁgueda and its webpage at www.cm-agueda.pt/beagueda 

 

Released on June 8, 2011 (Images 11 to 13), beÁgueda represents an overall investment 
of €22,000.00 by the Municipal Authority to acquire 10 electric bicycles in this first phase10, 
corresponding to 10 parking and securing stands, a central station and the monitoring and 
management system (Image 14). 

With a view to marketing and dissemination of the pilot project, this was sponsored by a 
recognized figure of Portuguese cycling - the champion Joaquim Gomes, presently 
director of the Bicycle Tour of Portugal. The presence of the cyclist aimed at motivating the 
public to join the project, offering projection on the various local, regional and national 
media. Two electric bicycles were also offered to the Águeda Territorial Detachment of the 
National Republican Guard (GNR). 

For six months the use of electric bicycles will be free, because at this stage the objective 
is to evaluate another aspect of beÁgueda: the technological component associated with 
the electric bikes and the system management software. After this period, the diagnostic 
report will be the stepping stone for the second phase of the project, but this already with 
the application of a user fee, more parks and electric bicycles available. 

 

 

 

 

http://www.cm-agueda.pt/beagueda


 

Images 11, 12 and 13 – Public presentation of beAgueda 

 

 

 

 

 

 

 

 

 

 

Image 14 – View of the BeÁgueda park, next to the City Hall: the image of electric bicycle inserted in the individual 

stands in the central station (with solar panel for power generation and surveillance cameras) 

 

In order to support the use of the electric bike, and to clarify 
users to comply with the rules and guidelines for road traffic 
and use of public space, the Municipal Authority approved 
the Guidelines for the Use of Electric Bicycles of Águeda, 
which will also be assessed during these six months trial 
period. 

 Image 15 – User Card 



Upon request at the municipal services11, or on the website of beÁgueda, each user (regular 
or occasional) is given a personalised Mifare card (Image 14), which allows access to the 
electric bike park. 

In order to remove the electric bike the user passes 
the card over the reader at the individual parking 
stand that holds the electric bike he/she wants to 
take (Image 15); communication with the park 
management system is immediate (Image 16) and all 
the information about the corresponding user is 
activated. 

If there are no impending issues, the electric bike is 
released automatically and the user can proceed for 
the bike journey. The management system registers 
the individual code of the electric bike which was 
removed, who took it, when and the park where it 
was removed (Image 16).  

 

Image 16 – beÁgueda: procedure for the release of an electric 

bicycle – detection and reading of the user card by the technology 
associated to the individual parking stand. 

 

The return is made by inserting the electric bike in the wheel groove and locking apparatus at 
the individual parking stand, designed for this purpose (Image 17). The system immediately 
reads the chip of the returned bike, registers its delivery, therefore making possible future use 
of the card 12 (Image 16).  

 

Image 17 – Photograph of the wheel groove for the electric bicycle in the beÁgueda park 

 



All transactions are registered in the system, allowing the whole time the manager of the 
park to monitor the uses and compile the necessary elements: time of use, number of 
bikes with more uses, users more / less frequent, and other data. It is also possible to 
individually process the information of each card, per bicycle or per user. 

 

 

 

 

 

 

 

 

 

 

Image 18 – Image of beÁgueda’s backoffice: main menu with several functions 

This management system also allows the manager of the beÁgueda park at any time and 
from anywhere with Internet access, to access the system and perform any necessary 
operation, such as, activation of user cards, cancellation of user cards, change the user 
information user, lock / unlock electric bikes, monitor the parks, among other tasks. By 
accessing the surveillance cameras installed in the central station 13 it is also possible to 
see live online the park and surrounding area. 

 

4. RESULTS 

 

A month after beÁgueda’s presentation close to 100 cards, have been assigned to 
different users, mostly regular users. In the time span considered there were 947 uses of 
electric bikes and there are several requests to make them available for events, tours and 
tourist cycling (these uses are not accounted).  

Technically the park and the communication system have functioned without any 
problems. With regard to other aspects of use, the Municipal Authority has developed a 
survey to assess user satisfaction in order to understand the overall satisfaction with the 
pilot project, and once again wishes to identify opportunities for improvement of the electric 
bike itself (with the bike company) and the circulation in the city. The kind of users (age, 
trip motive, etc), impact on the transport behavior, and if the bicycle trips are a 
replacement for car trips, walking or public transport trips, are being compiled as the 
results of the users survey are analyzed (the results will be presented at the conference). 

Despite these surveys are still being analysed, a number of suggestions for improvement 
have already been compiled, such as, to install a photovoltaic panel on the central station 
to meet the energy needs of the park, to create the conditions for the bike to be locked in 



the park if there is no battery charge, to charge the battery upon delivery and locking of the 
bike at the parking stand... these and other suggestions are being studied by the company 
from Águeda producing the bicycles.  

Other comments / suggestions relate to the planning of the city for cycling, in particular the 
conflicts of use between the cyclist and the automobile which are still happening, despite 
the improvements made between the pre-pilot phase and the present stage. 

It must also be noted that is under evaluation the creation of partnerships between local 
technology-based companies and the Municipal Authority to improve the system of 
detection and location of electric bicycles at the time of use, as well as other institutions 
such as driving schools, in order to make future drivers aware for sharing the public space 
with other means of smooth mobility, especially the bicycle. There is also the objective of 
making classes for adults at different institutions to teach adults how to ride a bike.  

A program for schools is also being developed to educate for sustainable mobility, with the 
support of the Municipal Authority to mountain biking clubs, and the countless summer 
tourist cycling events through the streets of the municipality gathering thousands of 
participants. Also a result of the project is the increasing number of bicycle users in the city 
and in the county. 

Thus, there is already a great interest and involvement of the community in Águeda in this 
pilot project, with many positive aspects and social, environmental and economic gains 
effects arising from the use of electric bicycles for the users, the population and the 
territory (Image 20).  

 

Image 18 – Schematic representation of the impacts of pilot-project beÁgueda 

 

 

Healthy

• 50% less risk of developing heart conditions

• 50% less risk of developing adult diabetes

• 50% less risk of becoming obese

• 30% less risk of developing hypertension

• Reduction in osteoporoses

• Reduction in the symptoms of depression and anxiety

• Reduction in bad cholesterol and obesity

Ecological

• No need of fossil or biodegradable fuel

• Less carbon dioxide in the atmosphere

• Silent means of transportation

• No visual pollution

• Less space used, either for cycling, or parking; with better soil occupancy as less road or 
traffic structures are required

Economic

• Cheaper means of transportation

• No need for fuel expenses

• For distances up to 5 kms in dense urban areas, bicycle is the fastest commuting means of 
transportation

• Economic activity generated by cyclists can reach an increase of about 10% in local economy 



In terms of its social dimension, physical activity, with regular use of the bicycle (electric 
and non-electrical) in daily commuting, promotes a healthy lifestyle because it encourages 
physical activity, reduces noise in the public areas and air pollution. Therefore, it promotes 
increased quality of life of the population and “cultural” identity through collective 
motivation and appreciation of heritage resources and people. 
 
Although still in a preliminary phase of implementing the pilot project, we consider, given 
the initial results (more detailed in the conference), it is an action that can be successfully 
replicated in other cities, particularly those whose slopes can be discouraging the use of 
bicycles. 
 

 
 

5. FINAL CONSIDERATIONS 

 

Cycling has always been considered one of healthiest and environment friendly activities. 
With evolution, technology and innovation have been reinventing the bicycle but, alongside 
this, other forms of transport have evolved to become more desirable to meet the 
challenges and demands of modern society and territories. Although less sustainable, 
these transports responded to these diverse requirements and standards of living of 
communities. 
 
Nevertheless, today's citizens are invited to join more sustainable daily practices that 
promote the quality of life and the environment and advance the local economy, bearing in 
mind local sustainability within global sustainability, which fit the assumptions of 
sustainable mobility. The pilot project beÁgueda is founded on these concepts, as well as 
on the important cooperation between the Municipal Authority, the company from Águeda 
producing the electrical bicycle, and the citizens, ultimate users of the system. 
  
The use of shared electric bicycles in Águeda is a novel experience, not only because of 
the free use of electric bikes in a territory with steep slopes, but also because of the 
software managing the system, based on new information and communication 
technologies, but also because it is an alternative form of energy efficient mobility with 
reduced environmental impacts and, as such, more sustainable.  
 
The awareness of the individual citizen, citizen groups, companies and organisations, 
students, schools and other to pilot project beÁgueda - electric bicycle of Águeda allowed 
to have more than 100 users one month after its implementation, and nearly a thousand 
uses of electric bicycles. This awareness will also receive contributions from the fact that 
the National Republican Guard (GNR) is patrolling the city’s streets with the electric bikes 
that have been offered by the Municipal Authority. 
 
In parallel, through data collection and systematisation of the information gathered by the 
Municipal Authority from the users in each experimental phase of the pilot project 
beÁgueda, allows checking and measuring different aspects of the electrical bicycle. By 
gathering and analysing the necessary elements collected, it measures potential 
weaknesses and oportunities, the Municipality with the company may, in a Living Lab 
approach, adjust and supple solutions (technical, project and territory management) 



according to local specificities and needs of users. It should be stressed that citizens are 
partners in this initiative from the first phase, testing the electric bicycles on city streets and 
territory of Águeda, considering them as co-authors of the project. Based on the 
contributions some corrections were already made in the system and the electric bicycle 
itself (e.g. replacement of the roller chain and tyres).  
 
The Municipal Authority maintains the prospects of continuing the beÁgueda project to 
promote cycling, particularly the electric bike as a mode of sustainable transport for 
journeys in the city and territory. Nevertheless, there is still much work to do, and one you 
can expect the future expansion of the beÁgueda network, among other aspects, a wide 
dissemination of the project and its results, the implementation of the Strategy for 
Sustainable Mobility of Águeda, the work with groups and local authorities to support the 
promotion of local and regional sustainable mobility. Effort will also be made to ensure the 
complementarity of the electric bike travel vs. other transportation, envisaging the setting 
up of new infrastructures to support a more sustainable mobility, e.g. energy efficient, with 
reduced environmental impact, socially integrated in an inter-and intra-generational way, 
and to develop the local economy.  
 
It is intended that with beÁgueda the territory continues to be a leader in the sector of “two 
wheels” industry but, in the twenty-first century, for innovation and the challenge the 
Municipal Authority presents to the citizens, so that they (re)learn how to ride a bicycle and 
discover again, in a sustainable way, the city and the municipality. With the potential to be 
accepted as a case study in terms of sustainable mobility, which means it can could be 
replicated in other towns, cities and countries, beÁgueda seems to have already given the 
first steps in this direction since it was regarded as one of the best actions to promote local 
sustainability and reduction in CO2 emissions, a European prize awarded by Energy-
Cities. beÁgueda may well be part of a long-term strategy (2050) for urban mobility in 
Europe focused on “electric vehicles” and the decarbonisation of the transport sector 
(Arsénio, E. 2011). 
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NOTES 

 

1 
The National Laboratory of Civil Engineering [Laboratório Nacional de Engenharia Civil], the Technical Institute [Insituto 

Superior Técnico] and the network of universities and research centres of the country have participated; 

2 
Approved by the Portuguese Government through the Resolution of the Council of Ministers N.º 169/2005, of 24 

October, laying the foundation of energy policy for the country. As part of its guideline for energy efficiency, the National 

Action Plan for Energy Efficiency - Efficiency Portugal in 2015 - through the Resolution of the Council of Ministers N.º 

80/2008, of 20 May, was subsequently approved. This plan covers a wide range of programs and measures considered 

essential for Portugal to achieve and even surpass the targets set under the Directive N.º 2006/32/EC, of 5 April, of the 

European Parliament and the Council on energy efficiency and energy services; 

3 
The presence of the School of Technology and Management of Águeda – Local Campus of the University of Aveiro 

[Escola Superior de Tecnologia e Gestão de Águeda] has been a driving force behind the Living Lab methodology and 

an agent of innovation because of its links to local businesses, strengthening cooperative relations not only with these 

but also with the Municipal Authority itself;   

4 
The Intermunicipal Plan for Mobility and Transport aims to develop a strategic and operational document that serves as 

an instrument of action and awareness, enhancing the coordination between different transport modes in order to 

implement an integrated mobility system in a rational manner, with the minimum investment cost and operation, to bring 

down the use of personal transport and, simultaneously, ensure adequate mobility of populations, promote social 

inclusion, quality of urban life and the preservation of historical, architectural and environmental heritage; 

5 
Águeda was the fifth Portuguese municipality to sign the Covenant of Mayors, in November 2009; 

6 
The 10 Commitments of Águeda towards Sustainability were respectively approved and ratified by the Municipal 

Executive and the Municipal Assembly; 

7 
Aimed at evaluating the receptivity of the population, the creation of more sustainable commuting habits, the diagnosis 

of city planning for bicycle commuting, as well as whether or not the model of electric bicycle would be adapted to public 

and frequent use; 

8 
62 men and 47 women aged between 14 and 58 years responded the survey: 0-14 years old: 1%; from 15 to 24 years 

old: 32%; from 25 to 64 years old: 57%; 65+ years old - 0%. The age ranges were defined in accordance with those 

provided by the National Institute of Statistics; 

9 
Nevertheless, it is important to note that this problem only occurred during the first uses, because upon report to the 

company it was corrected; 
 

10 
Future investments are expected in a new park and the acquisition of more electric bicycles; 

11 
When requesting to join the pilot project beÁgueda, the user must fill out a registration form, sign a disclaimer stating 

he/she has, among other things, read and agree to the provisions of the Rules for Use of Electric Bicycles of Águeda 

(Annex III). The application is delivered with a copy of the identification card and the payment of €3, concerning the value 

of the personal accident insurance for user. Because it is a project aimed at all those interested in making travel more 

convenient and sustainable in Águeda, all documentation and user instructions are in Portuguese and English 

languages; 

12 
Each card removes one bicycle at a time only; 

13 
Video surveillance is made in closed circuit; 
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