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ABSTRACT 
 

Defined as a human activity, tourism is fundamental to the socio-economic development of this 

country. However, activities within tourism may be of detriment to the environment and its inherited 

features. This has led to a growing concern by various entities – including LiderA Destinations – about 

these negative effects that may be caused by certain services within the tourist consumption 

framework. Ultimately the focus should instead be based on sustainable tourism, in linearity with 

economic growth. 

This work aims to create certain interconnections between the different tourist agencies in Lisbon, with 

the aim of creating an innovative strategic plan which structures tourism services in a way that 

optimizes its performance to bring benefit to social, economic and environmental sectors. To do this, 

it’s necessary to analyse the evolution of tourism at a national level, particularly in the Lisbon area, 

considering the strengths and attractions that influence the choice of tourist destination. A good 

understanding of past trends gives us a better perspective from which to make changes in order to 

achieve the goals of higher growth. Further to this, other themes will be explored through collected 

data regarding the different factors of tourist services in the Portuguese capital, such as leisure 

activities and entertainment, restaurants, transport and accommodation entities, among others. This 

makes it possible to proceed with the development of several strategic service partners. The 

characteristics of these networks can then be organized depending on the reason for the visit to  

Lisbon by consumers, and the duration of stay. Finally, and based on the strategic planning of the 

agencies, it is possible to proceed with the analysis and preparation of a tour guide, considering a 

certain tourist route. The usefulness of the developed tourist networks is determined by the possibility 

of establishing partnerships between the various tour operators. 

Keywords: sustainable tourism; service management; network services; socio-economic 

development; tourism entities, LiderA Destinations. 

 

 
1. INTRODUCTION 

 
Tourism has undergone a considerable expansion with increasing demand and supply of tourist 

destinations which has led to environmental pressure on these touristic destinations due to  

exploitation of this sector in a short period of time (Day & Cai, 2012; Sebastião, 2010). This large-  

scale tourism expansion can cause irreversible damage to nature. The impacts can be distinguished 

by loss of control of the natural resources and the destabilization of ecosystems, both occur in order to 

satisfy the demands of these tourist entities. These disturbances created, are usually only detected in 

the medium or long term and may be characterised as landscape conversions by removing elements 

or adding pollutant components (Gössling, 2002). 

There is an increasing need to adopt strategies with lower environmental costs in order to achieve 

sustainable development of this industry, taking into account the benefits of creating and preserving 

resources. Sustainable development comes about in order to promote a more stable relationship 

between tourism and the environment, it responds to emerging expansion in tourism and provides an 

equivalent rate between demand and availability of resources (Kousis, 2000). 
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1.1 Objectives 

This work has as main objective the planning of various networks of sustainable tourism activities in 

Lisbon. The existence of multiple networks is conditioned by different types of tourism held in the city, 

as well as the length of stay. Based on the planning of tourist networks, it is possible to develop a 

tourist guide for two types of tourism: City Break and Cultural, Food and Wine Tasting. This guide 

includes activities recommend for tourists in the course of one day, in the Lisbon region, more 

specifically in Belém. It was concluded through an analysis of the route defined in the guide, that 

several measures can be applied in order to contribute to the sustainability and development of the 

pathway and overall tourism in the area. 

 

1.2 Methodology 

A literature review is essential to understanding the objectives of this work. The aim is to plan the 

implementation of a management system that seeks to improve the sustainability of tourism. In 

Chapter 2 several tourism concepts are addressed such as the importance of tourist destinations  

within various economic, social and political components plus the environmental impacts and the 

consequent need for sustainable development in this sector. The third chapter describes the evolution 

of tourism – taking into account the progress of the industry in recent decades in Portugal, more 

specifically, in Lisbon. With regards to Chapter 4, the details of the agencies and services that 

currently exist in the city of Lisbon were collected. To this end it was necessary to assess bodies of 

tourism entities, including the Regional Tourism Organisation of Lisbon, which made it possible to 

identify the services most requested by tourists, along with the most popular places to visit. Finally a 

tourism guide was created that integrates a bicycle path (Frente Ribeirinha) and a service network. It 

was necessary to proceed with a field analysis of the chosen pathway that integrates the tourist guide, 

this was done in order to identify not only the best agencies to visit but also to provide new ideas and 

measures along the touristic route and in the network of services that it incorporates. Chapter 5 sees 

carries out an analysis in order to quantify the contribution certain measures have on sustainability, 

these measures are possible improvements within certain aspects of the route in question, and the 

performance of the agencies that are part of a developed tourist network. 

 

 
2. SUSTAINABLE TOURISTIC DESTINATIONS – STATE OF ART 

 
The year 2015 was marked as the sixth consecutive year with an above average growth of the tourism 

industry, with a steady increase in international arrivals since the post-crisis year of 2010 (PwC, 2016). 

In 1950 there were only 15 countries, while in 1999 there were already more than 70 countries. 

According to (OMT, 2013), tourism provides 6% of global revenue and generates 1 in 11 jobs and 

verifies an evolution from 25 million consumers in 1950 to 1087 million in 2013. According to a study 

developed by the World Tourism Organization, it is estimated that international tourism will increase 

3.3% per year by 2030, which means it will reach 1.8 billion international tourists. 

The market share in emerging tourist destinations has increased from 30% in 1980, to 47% in 2013, 

and is expected to reach 57% in 2030 (OMT, 2015). In Europe and America growth will also be 

noticeable, however compared to other destinations it will be slower leading to a decrease in market 
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share. The findings provided are based on analyses and social, political, economic, environmental and 

technological assessments, which are responsible for influencing the development of this industry. 

As a result of demand and growth in many emerging tourist destinations, competition between them 

has led to the creation of strategic plans for the development of tourism products and services with 

greater value for consumers. Pooling together services gives added benefits to both the consumer and 

suppliers. The implementation of these projects however, requires an analysis of the capabilities that 

each destination has to offer (Ferreira, 2005). 

Over the years it has been concluded that tourism constitutes a threat, if not properly managed (Vehbi, 

2012). Thus it is necessary to implement a strategy for tourist destinations, considering all the impacts 

on three different components of this sector: economic, socio-cultural and environmental (natural and 

built) (Mings & Chulikpongse, 1994). Table 1 it shows the positive and negative impacts of this activity 

on the aforementioned components. 

Table 1_ Impacts of Tourism, Vehbi 2012 
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3. TOURISM ACTIVITIES IN PORTUGAL: LISBON AS A TOURIST DESTINATION 
 

In order to proceed with any management plans regarding tourism an analysis of data regarding the 

evolution of this industry is key. Tourism accounts for about 8% of GDP and 10 % of the total labour 

force. In the ranking of international tourism receipts, Portugal occupies the 23th position, indicating an 

increase of almost twice the world and European variation. At European level, Portugal ranks 12th in 

international tourist flow and 14th in the ranking of international revenues in this sector (Lavaredas, 

2010). In 2014, Portugal acquired 13.4 billion euros from tourism revenues, and in 2015 this was 

expected to increase by 2.2%, with a forecast of 9 million international visitors (WTTC, 2015). Over the 

past three years, most tourism in the country is typified as such: seaside tourism (50%) City Breaks 

(40%), visits to museums and historical heritage (39%) and nature walks (32%). The regions of 

Portugal with the greatest flow of tourists in 2014 were Lisbon (45%), Algarve (40%) and Porto (21%). 

In evolutionary terms, these regions have remained in the top 3 most visited regions (Turismo de 

Portugal I.P, 2014). According to (WTTC, 2007), Lisbon is one of the European destinations for 

meetings and events, being one of the top choices for practicing City Breaks with an average stay of 4 

nights, according to data released by ATL. In Portugal, it is the region most sought by visitors, being 

surpassed only by the Algarve region in the number of tourists overnight. The preferred type of 

accommodation is mostly hotels, followed by rented apartments. The most visited monuments include 

the Torre de Belém, Padrão dos Descobrimentos, Mosteiro dos Jerónimos and São Jorge Castle. The 

sites most frequented by these consumers are Baixa, Bairro Alto, Belém, Chiado and Avenida da 

Liberdade (ATL, 2010). 

 

 
4. SUSTAINABLE TOURISM SERVICES IN LISBON 

 
4.1 Tourism Guide From Praça do Comércio to Belém 

After an analyses of the services and agencies associated to each type of tourism, a more detailed 

tourism guide can be applied to two types of tourism that are dominant in Lisbon: City Break and 

Culture, Food and Wine Tasting. The purpose of this guide is to provide a more streamlined and 

attractive way to visit Lisbon. In order to promote environmental sustainability the bicycle was 

suggested as the means of transport. To integrate the tourism guide, the bicycle path that goes from 

Praça do Comércio to Belém was chosen, which is justified by its importance – since it connects two 

areas of Lisbon that are fundamental for tourism. With a total of 8.20km this route is designated as 

“Troço da Frente Ribeirinha” and can be classified as an urban bicycle cycleway, as it’s located in the 

heart of Lisbon. This route is for the most part active, although the section from Praça do Comércio to 

the Cais do Sodré is still considered under project status. 

The use of rented electrical bicycles from Bike-a-Wish is recommended to best see the route; this is 

incorporated on the tourist network guide. The total time to complete the tour is estimated to be 8 

hours, making it a compact and integrated activity that encapsulates some of Lisbon’s most attractive 

locations in one day. Regarding the tour, it is divided into several visit points: 

• Point 1- Praça Do Comércio: The tour should start around 10:30 from Praça do Comércio. 
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• Points 2 and 3- Miradouro and Museum of the Ancient Art: Along the bike path there are 

stops to visit museums or to enjoy the scenery. The first stop can be made to enjoy the view 

from Miradouro das Janelas Verdes and also to visit the Museum of Ancient Art, which is 

located next to it. 

• Point 4- Doca Santo Amaro: In this area there are a few bars and restaurants if tourists feel 

the need to stop, café Padel Club is recommended, since it is a place with healthy and natural 

food. 

• Point 5- Lunch in Portugália: Upon arrival to Belém, the many restaurants present are 

instantly noticeable. A suggestion is Portugália Restaurant, which in comparison to other 

restaurants Portugália has dishes that characterise Portuguese cuisine. 

• Points 6 and 7- Padrão dos Descobrimentos and Torre de Belém: These are the most 

visited monuments by tourists in Lisbon. Their visit is essential if one is to familiarise 

themselves with the culture and history of the city. 

• Point 8- Boat Tour: Lisbon-by-Boat: Later, a boat trip along the Tagus River is proposed. 

There are several agencies available on site but Lisbon-by-Boat is the most requested agency 

and is the one with the best reviews by its users. The tours can be 30 minutes long. 

• Point 9- Mosteiro dos Jerónimos: After the boat ride there is a stop at the Mosteiro do 

Jerónimos as it is one of the most symbolic monuments in Portugal. 

• Point 10- Horseback Tours: Qtour To visit Belém in a different way; a horseback ride at 

Qtour is recommended. The tour lasts approximately 20 minutes and is a good way to see 

Belém in a faster way than walking, avoiding the use of cars. 

• Point 11- Centro Cultural de Belém As the name implies, this centre aims to promote 

cultural activity where tourists can visit the various exhibits. 

• Points 12 and 13- Snack: Pastéis de Belém/Pastéis de Cerveja: Finally a snack with 

traditional Portuguese flavour. It is recommended to opt for Pastéis de Belém as its pastels  

are adored by locals and tourists alike, there is also the option to taste the Pastéis de Cerveja. 

After the end of the route and a return to the bikes, the vegetarian restaurant The Food Temple (near 

the agent Bike-a-Wish) is recommended for dinner since it promotes local commerce by obtaining its 

supplies from local producers of biological aliments. They adhere to several policies in order to reduce 

their impact on the environment by recycling, donating food excess and avoiding excessive 

consumption of resources such as water and energy. 

 

4.2 Measures to Improve the Route 

In order to improve tourist’s experience and identify possible issues along the pathway it was 

necessary to establish an analysis of the features that have the potential for improvement. 

After the analysis on the ground throughout this journey that defines the tour guide, you can divide the 

route into four sections, with different levels of development: Praça do Comércio - Cais do Sodré; Cais 

Sodré - Doca de Santo Amaro; Doca de Santo Amaro – Belém and Belém. 

The first section considered is now officially in the project, however it is not possible to analyse the 

final part within this section, though its evolution seems to be positive as it displays the essential 

conditions to provide good movement for riders to link to Cais do Sodré and then onto the regular 
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route. The second section needs greater improvement, some of the measures proposed are: 

• Placing a structure intended for bicycle parking near points 2 and 3 of the guide; 

• Increasing lighting along the route. The new lighting system could use modern day lampposts with 

LED lights supplied by photovoltaic panels, thus reducing the pressure on the central power grid; 

• Increasing the number of small waste containers along the segment and in a more uniform distance 

between each other. 

• Establish a plan for the restoration of abandoned buildings; 

• Placing a lane of grass and trees, to separate the car parking and the bike path, replacing the grey 

sediments that are present today; 

• Adding a greater number of new public benches and seats along the riverbank; 

• Placing signs for car drivers to warn them about the intersections with the bike path; 

Regarding the third section, the level of development and the surrounding environment is superior to 

the previous section, but there are some points that could be improved; 

• In the parks and gardens along the bicycle path could be a few new larger waste containers; 

• Near Doca de Belém, is advisable to place signs for drivers announcing the passage of bicycles. 

Finally the last section concerning the area of Belém sees the following measures outlined: 

• Place infrastructure to park bikes in Mosteiro dos Jerónimos; 

• The construction of a small ramp along the tunnel through the Brasilia Avenue and Avenue of India, 

so that the passage of bicycles is facilitated; 

• Study the possibility of a small bike path to the Mosteiro dos Jerónimos; 

• Possibility of a partnership between the two agencies: Lisbon-by-Boat and Qtour. 

 
4.3 Measures to Improve the Agencies’ Activities 

In addition to the previous measures, it is important to analyse the various agencies that are part of  

the guide, in order to propose an improvement of their activities. These agencies include: Bike-a-Wish, 

Portugália, Lisbon-by-Boat, Qtour, Pastel de Belém, Pastéis de Cerveja and The Food Temple. These 

companies should seek to follow the requirements of customers and simultaneously adopt an 

environmental management system, which contributes to the achievement of satisfactory results for all 

parties involved. Therefore various measures have been suggested: 

• Include on the menu an option that allows customers to order smaller portions at lower prices; 

• Raise awareness to consumers about the impact of food waste, using informative posters with about 

the food that goes to waste every year; 

• Utilization of organic waste for composting, giving compounds essential for agriculture; 

• Donation of excess food to charities to feed people with reduced economic resources; 

• Donation of food waste for animal feed; 

• LED lights installed instead of incandescent or fluorescent lamps on the premises; 

• Motion sensor installation on the premises, including the toilets and to automated lighting; 

• Training actions on energy efficiency and energy audits to establishments; 

• Installation of flow reducer devices in various taps in toilets; 

• Implement in the toilets of the various establishment’s toilets with dual flush, and with capacities of 

less volume discharges. 
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• Opting for local suppliers and producers with a preference for organic food source. 

In relation to the agencies’’ guided tours – including Qtour and Lisbon-by-Boat – there are other 

measures that improve what’s on offer to tourists such as the possibility of a partnership between the 

two agencies of the guided tours and to broaden the reach of the bike path. Also alerting consumers 

about the social and environmental impacts of tourism and promoting other agencies with 

environmental policies and sustainable social action is advisable. 

Finally the bicycle rental agent has a key role throughout the guide, improvements may be:  

broadening the cycleway along the riverfront for journeys between Praça do Comércio and Belém and 

the possibility of a partnership with the restaurant The Food Temple. 

 

 
5. CONTRIBUTION ASSESSMENT FOR SUSTAINABILITY 

 
In order to proceed with the assessment of the contribution to sustainability that the suggested 

measures and the overall route can offer, it is necessary to determine the maximum limit of tourists 

that the network of services can support each day. The agencies with the least capacity of people in 

their activities are the Lisbon-by-Boat and Qtour, after an analysis of the capacity of these two 

agencies it was concluded that it would be possible to include a total of 24 tourists in the guide tour  

per day. Regarding the actual route, one of the main objectives of promoting the Troço da Frente 

Ribeirinha is to encourage the use of the bicycle as an alternative to other polluting forms of transport 

such as cars used to travel between Praça do Comércio and Belém. Currently three possible 

automobile routes to travel between these two zones, as shown on Table 2: 

Table 2_ Distances from Praça do Comércio to Belém from different routes 
 

 
Distance 

Automobile Routes Bicycle Route 

Avenida da 

Brasília 
N6 

N6 e Av. da 

Brasília 

Troço da Frente 

Ribeirinha 

Km 7.70 8.60 8.20 8.20 

 

After analysing the above table it can be concluded that when travelling 8.20 km by bike, tourists are 

saving a maximum of 8.60 km by car. In order to quantify the reduction of pollution generated by the 

switch from car to bike, it is necessary to take into account the maximum level of emissions allowed in 

Lisbon. The Plan and Program Implementation of Air Quality Improvement for Lisbon led to the 

creation of Low Emission Zones. The starting point of the route in question (Praça do Comércio) is  

part of the zone 1 of low emissions that comply with the Euro 3 emission standards. Taking that into 

account it is possible to calculate the maximum emission of pollutants assuming the three automobile 

routes, as presented in Table 3: 

Table 3_ Emissions of various pollutants into the atmosphere along the various paths 
 

 
Distance (km) 

Gasoline Diesel Fuel 

CO (g) HC (g) NOx (g) 
CO 

(g) 

HC+NOx 

(g) 

NOx 

(g) 
Particles (g) 

7.70 17.71 1.54 1.16 4.93 4.31 3.85 0.39 

8.60 19.78 1.72 1.29 5.50 4.82 4.30 0.43 

8.20 18.86 1.64 1.23 5.25 4.59 4.10 0.41 



8  

In addition it is also essential to analyse CO2 emissions. The standard value assumed is that a 

passenger car emits 130 g CO2/km, since this was the goal set by the European Commission so that 

all cars produced in Europe by 2015 must respect this maximum value. Table 4 displays these levels 

accordingly: 

Table 4_ CO2 emissions per car along the various automobile routes 
 

Travel distance (km) Emissions of CO2 (g) 

7.7 1001 

8.1 1118 

8.5 1066 

 

Along the route, several measures are suggested however there’s a segment of this pathway that is 

more degraded and less developed than the others. This segment has a distance of approximately  

300 meters and is the subject of several measures proposed extending to the path surrounding it’s 

environment. The need to insert seats so that pedestrians and cyclists can take breaks and enjoy the 

scenery leads to the suggestion of implementing a total of six seats, with 50 metres of spacing apart 

along the segment. Also the lack of green spaces were a noticeable feature, it appears unattractive 

and shows poor spatial planning. The environmental component would be strongly enhanced by the 

implementation of projects aimed at increasing green spaces. Therefore inserting a green lane of 300 

metres parallel to the cycle path (to replace the currently existing track with stones) would be a 

refreshing feature. In addition to the possibility of integrating a garden, there would be a need to 

shorten the existing parking lot, considering an area of approximately 3500 m2. Finally in the same 

segment, it is necessary to put 6 rubbish containers with a distance of 50 meters and 4 more 

containers near the Urban Beach, due to the high pollution observed in that area. In figure 1 presents  

a segment of the bicycle path where these measures can be applied. 

 
 

Figure 1_ Map with segment considered for implementation of various measures and suggested green 
spaces 
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Excessive energy consumption is also one of the environmental aspects to worry about. The greatest 

impact of this reduction lies in the measures suggested to agencies, a proposal along this route is the 

implementation of a lighting system based on LED lights with energy storage from photovoltaic panels 

capable of capturing solar energy during the day. To quantify the lampposts needed on the path it is 

first necessary to calculate the distance of the cycleway without lighting. Google Earth  software 

showed a distance of approximately 1130 meters in the relevant section (Figure 2). Assuming a 

distance of 30 meters between the lampposts, integrating approximately 38 lightning posts would be 

sufficient. 

 

Figure 2_ Map with segment considered for implementation of a sustainable lighting system 
 

Regarding the agencies, the suggestion to replace the traditional lightening for LED bulbs and the 

implementation of motion sensors in the sanitary facilities are two measures that also aim to reduce 

the ecological footprint of the food agencies regarding energy consumption. The LED bulbs not only 

have longer duration of activity are also more efficient. Hence with information from the manufacturer 

regarding the energy consumption, it was possible to calculate the cost by multiplying this value by the 

price of electricity for commercial entities (0.14€/kWh). Likewise the value of the amount of CO2  

emitted by multiplying the power consumption and annual emission factor 2015 for residential and 

small business customers is 0.16139 kg CO2/kWh. 

Table 5_CO2 emissions reduction in the various agencies with the use of incandescent bulbs 

 

 

Agencies 

Total reduction of CO2 

Emitted by replacing 

incandescent for LED 

(kg) 

Total reduction of CO2 

Emitted by replacing 

halogen for LED (kg) 

Total reduction of CO2 

Emitted by replacing 

fluorescents for LED 

(kg) 

Portugália 261.45 213.04 9.68 

Pastéis de Belém 1743.01 1420.23 64.56 

Pastéis de Cerveja 174.30 142.02 6.46 

The Food Temple 174.30 142.02 6.46 
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Still in order to improve energy performance, the implementation of motion sensors has been 

suggested in each sanitary cabin, since it avoids excessive energy consumption. In this way, we 

consider the implementation of 4 sensors in Portugália Restaurant, 26 sensors in Pastéis de Belém 

and only 2 in Pastéis de Cerveja and The Food Temple. 

Regarding the decrease of water consumption in these establishments, the suggestion of flow 

reducers in the taps of the sanitary facilities and the replacement of the current discharge mechanism 

for a double discharge was seen fit. In an attempt to quantify the possible reduction of the amount of 

water consumed per month it is necessary to compare water consumption, taking into account two 

scenarios: tap without and with mechanisms to reduce flow. The first approach considered had an 

average flow rate of 10l water/min and 6l water/min for a tap without and with a flow reducer 

respectively. It is also assumed that all customers that enter the sanitary facilities wash their hands, 

taking an average 10 seconds. In order to calculate the monthly cost of water consumption by the taps 

one must take into account the current price established by EPAL, SA: 0.1628 € per litre of water 

consumed. Then it is possible to calculate the estimated amount of water in litres, which is saved by 

placing a flow reducer device in the various taps of each agent (Table 6). 

Table 6_ Comparison of water consumption in both scenarios 
 

 

Agencies 

Monthly Water 

Consumption 

(without 

reducers) (l) 

Monthly Water 

Consumption 

(without reducers) 

(l) 

 
Monthly water 

consumption (l) 

Portugália 12000 7200 4800 

Pastéis de Belém 20000 12000 8000 

Pastéis de Cerveja 5867 3520 2347 

The Food Temple 4400 2640 1760 

 

Subsequently it is necessary to take into account the number of taps in the toilets of each agency in 

order to establish the number of devices required to implement each. Thus the application of 3 

reducing flow devices on faucets Portugália, 22 in Pastéis de Belém, 1 in Pastéis de Cerveja and 2 in 

The Food Temple. Regarding the implementation of double discharge in the sanitary facilities it was 

possible to proceed with the quantification of the number of implementations of this mechanism. To 

determine the replacement of 26 toilets in Pastéis de Belém and only 2 in the case of Pastéis de 

Cerveja and The Food Temple. In contrast the restaurant Portugália has already adopted this system. 

To proceed with a summary of the contribution generated by the creation of the tourist guide and the 

various proposed measures, an assessment is made taking into account the approach used by LiderA 

systems. The approach is based on the exposure of the contribution that can be generated in various 

parameters set by the system, classifying the level of impact that may cause each of them. It is 

possible to conclude that first there is a clear goal in reducing the carbon emissions, such that the 

contribution to this parameter is one of the highest. The environmental awareness of both the tourism 

entities and consumers is considered one of the greatest contributions. The price/quality and 

environmental investment was also one of the most focused aspects in planning as it encourages the 

adoption  of  systems  and  investments  by  the  CML  to  improve  the  path,  as  it  encourages    the 
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implementation of new mechanisms in the facilities of the network agencies in order to improve their 

environmental performance. 

 
6. DISCUSSION OF THE RESULTS – CONTRIBUTION FOR SUSTAINABILITY 

 
Although there is the creation of a network of services, there are several limitations regarding the 

approach especially the limiting capacity of 24 participants per day, which prevents the creation of a 

large-scale tour guide. The interest to expand the capacity of tourists that can integrate into this 

tourism tour is essentially to aim for a higher impact in the reduction of pollutant emissions into the 

atmosphere increasing contribution to environmental sustainability. 

Regarding the bicycle route itself, its promotion in the guide aims to reduce CO2 emissions generated, 

as well as other pollutants associated with the use of transport vehicles. Table 11 presents the  

average emission values of different pollutants along the route in question, calculated based on the 

values previously obtained (Table 3). 

Table 7_ Average amount of pollutant emissions associated with the use of gasoline and diesel fuel 
motors to travel from Praça do Comércio to Belém 

 

Gasoline Diesel Fuel 

CO (g) HC (g) NOx (g) CO (g) HC+NOx (g) NOx (g) Particulates (g) 

18.78 1.63 1.23 5.23 4.57 4.08 0.4 

 

The higher positive impact focuses on reducing carbon monoxide emissions into the atmosphere since 

this pollutant is emitted in a higher amount when compared to the others. Regarding CO2 emissions, 

taking into account the data of these emissions in Table 5 it was concluded that the average car emits 

a total of 2124 g CO2 (round trip). Thus a tourist that travels a total of 16.4km by bike through the 

bicycle path (round trip) is saving the emission of more than 2 kg of CO2 from being emitted into the 

atmosphere. When considering the 24 tourists, it would take 5 cars making a total of 10,620g of CO2 

per day. 

Throughout the preparation and assessment of the tour guide it was essential to establish the division 

of the bicycle path “Frente Ribeirinha” into four sections, The second section (Cais do Sodré – Doca 

de Santo Amaro) is the least developed since the potential of this segment is not fully explored. Table 

12 displays all the components suggested to be implement in this section: 

Table 8_ Structures and components suggested to implement in the segment Cais do Sodré- Doca de 
Santo Amaro 

 

Bicycle Parking 

(units) 

Benches 

(units) 

Green Lane 

(m) 

Green Space 

(garden) 

(m2) 

Waste 

Containers 

(units) 

Lightning Posts 

(units) 

1 6 300 3500 10 38 

 

The impacts of these measures mostly pertain to the improvement of the bicycle route and its 

surrounding environment by decreasing the visible waste pollution and the bad odour caused by it, by 

improving the equilibrium between urban and green areas, by protecting natural resources and by 

promoting a sustainable spatial plan and by the enhancing the scenic beauty of the area. 
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For the section of Doca de Santo Amaro – Belém, only two measures were suggested since this 

segment has seen a visible improvement over the previous one. There is a need to insert larger 

containers next to parks and along the bike path with the aim of reducing visible pollution. 

The last section – Belém – aims to implement a bicycle parking structure near the Mosteiro dos 

Jerónimos and the study for the possibility of a cycle route to this monument. Both of these measures 

are intended to encourage the use of the bicycle instead of the automobile or other polluting transport 

systems. A further measure is the extension of the ramp that allows the passage of bicycles through 

the tunnel that crosses the Brasília Avenue and Avenue of India to facilitate the circulation of the 

bicycles. 

The activities of the eight agencies that integrate the tourism network have impacts on the 

environment, so any proposed measures need critical evaluation to understand the possible benefits 

achievable. One of the main challenges the food industry faces is the production of waste. The 

responsibility of each food establishment lies in raising awareness for customers regarding food  

waste, two measures suggested are: 1) to put in the menu options that allow customers to choose a 

smaller size of meal in order to avoid food waste; 2)  agencies need to take initiative to alert  

consumers by implementing posters with information regarding the amount of food wasted annually in 

the establishment, likewise the volume of water used every year in the preparation of food. After trying 

to reduce waste generation it is necessary to adopt strategies for its valorisation. The valorisation of 

organic waste can be done in two ways: composting or anaerobic digestion, allowing both to obtain a 

compound for agriculture with commercial value, and in the case of anaerobic digestion there  is  

biogas that can be used to obtain thermal or electric energy. Both procedures are an asset when 

compared with the alternative of depositing organic waste in landfills, since they have adverse effects 

on the quality of surface and groundwater, once the waste water with high organic matter produced by 

bacterial decomposition enters the various layers of soil they pollute the ground water. Incineration is 

also used for the disposal of these residues, however it leads to the emission of dioxins, furans, 

mercury and acid gases, as well as the production of ash with a high content of heavy metals 

contributing to atmospheric pollution. 

In energy terms, the replacement of conventional light bulbs with LED lights establish that the LED 

lamps are those which consume less energy, 6kWh. Thus it is possible to conclude that the LED bulbs 

are more efficient and also more environmentally friendly since in 1000hours they only emit 0.97kg of 

CO2. After comparing the data obtained, the greatest positive impact is found by trading incandescent 

bulbs for LED that leads to a 90% reduction of CO2 emissions, followed by the exchange of halogen 

lights with a decrease of 88% and lastly fluorescent, with 25%. Finally, beneficial policies aimed at 

improving the company's performance in energy consumption to those focused on implementing 

training in energy efficiency for its employees and periodic energy auditions are all encouraged. 

Water consumption in the mentioned agencies is another parameter that is the target of two measures 

aimed at its reduction. One of the proposed measures to reduce the current consumption is the 

installation of taps with flow reduction mechanism. By analysing the comparison of the two scenarios 

set out in Chapter 5 a considerable difference in seen in water consumption. Thus the application of 

this mechanism leads to a monthly decline of 4800 litres water on Portugália, 8000 litres in Pastéis  de 
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Belém, 2347 litres in Beer crayons and 1760 litres in the restaurant The Food Temple. It is estimated 

that the implementation of this mechanism of valves reduce water consumption by about 40%. 

Implement sanitary facilities with double discharge in order to help reduce consumption was also 

suggested. Finally a preference for local producers of organic food is encouraged, this supports local 

commerce and improves the community's quality of life by delivering products grown without the 

presence of chemicals harmful to health. This minimises environmental impacts such as soil and air 

pollution as well as improvements in energy efficiency required in transporting food to the agencies. 

The agencies Qtour and Lisbon-by-Boat would benefit from a strategic relationship that will lead to 

economic development in the tourism sector through mutual cooperation between the two entities. 

Likewise these agencies can help promote the bicycle path and encourage their customers to travel by 

bicycle. Finally there is room for the suggestion for these agencies to sensitise tourists about the 

consequences that tourism has on the local community and the surrounding environment. Directing 

them to agencies of tourist activities in Lisbon that promote sustainable activities. For Bike-a-Wish the 

promotion of the tourist route created can diffuse the use of bicycles thus contributing to a reduction of 

pollutant emissions into the atmosphere. A partnership with the restaurant The Food Temple due to  

the proximity can encourage tourists to enjoy a rich dinner at a restaurant that promotes healthy and 

sustainable food. 

 

 
7. CONCLUSIONS 

 

As a tourist destination in expansion, Lisbon needs to focus on the ability to develop their tourism 

services and their quality without compromising the environment. The tourism network was created 

taking into account services for the two main types of tourism on the capital: City Break and Cultural, 

Gastronomy and Wine Tasting. One of the main limitations associated with this network is the 

maximum participation of 24 people per day. 

The route presented in the guide is the bicycle path between two of the most visited areas: Praça do 

Comércio and Belém. The choice of this bike path, called "Troço da Frente Ribeirinha", encourages 

the use of bicycle in the city instead of a car in order to reduce the air pollution, in particular the 

emission of CO2. Thus it was concluded that one tourist travels a total of 16.4km by bicycle avoiding  

an average emission of 2124 kg of CO2 if a car were to be used to travel between these two areas. 

When considering an optimistic scenario with the maximum participation of tourists supported by the 

network, on average there would be a saving of emissions of 10,620 kg CO2. 

After the bicycle path analysis it was concluded that the least developed path section is between the 

Cais do Sodré and Doca de Santo Amaro. Much of the potential that this section has to offer isn’t 

realised, therefore this area sees more modifications to it than any other segment of the bicycle path. 

Each of the suggestions took into account the sustainable development of the areas,  providing 

benefits not only to the environment but also for the community and economy. In total the agencies in 

the network considered various measures mainly aimed at better performance of their activities, in 

order to reduce their ecological footprint. A decrease in consumption of electrical energy and the 

consequent reduction of CO2  emissions by replacing the current bulbs in their facilities by LED   lamps 
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is such an example. By doing that restaurant Portugália would decrease its emissions to 29kg 

CO2/1000h, Pastéis de Belém to 194kg CO2/1000h and 19kg CO2/1000h in the case of Pastéis de 

Cerveja and the Food Temple. Regarding water consumption it was concluded that there is a 

possibility for a 40% reduction by installing flow regulators. It is also necessary to note that some 

proposals for the reduction of waste were also established, their execution goes through each agency 

responsible and commitment to reduce their waste and also their ability to raise awareness of their 

customers about the negative impacts of the food waste. 

Ultimately there are ways to promote tourism sustainability in Lisbon, which in turn can be inserted in 

Lisbon tour guides then promoted by travel agencies. With future developments, the enlargement of 

this analysis covering other parameters considered by the LiderA destinations system is welcomed, 

including the environmental assessment of the life cycle and potential applicability to other cities and 

regions. 
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