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Executive summary 
This measure’s main highlight was the development of a SULP (Sustainable Urban Logistic 

Plan) that pointed all the issues related to goods distribution in Funchal and outlined a vast array 

of actions to be undertaken at a long-term period, beyond DESTINATIONS. The SULP is an 

important planning tool with a clear added value for the mobility strategy envisioned in the 

SUMP-Funchal1 that outlines several actions to be undertaken to improve sustainable mobility 

in Funchal.  

To move towards digital connectivity, improved solutions to optimize the freight operations, such 

as 10 sensors to monitor parking operations, were installed and tested. The technical 

complexities raised during the implementation, were worsened by the COVID-19 pandemic and 

led to several delays. This situation hampered the measure progress, causing delays in the 

implementation of the parking sensors as well as the evaluation process. Nevertheless, and 

despite these setbacks, the parking monitoring system was successfully implemented.  

This measure also featured the implementation of urban lockers to support freight logistics. 

However, after following a survey carried out to assess the usefulness of these lockers, it 

revealed a very low potential use. On such results, the Municipality of Funchal opted for not 

further pursuing this action, considering also the inexistence of bus terminals and/or other 

physical infrastructures in which this type of lockers could be deployed successfully. The budget 

allocated for urban lockers was shifted for MAD 6.4 in order to enhance the outcomes of this 

successful measure.  

In January 2020, Horários do Funchal installed in 24 buses, a solution that allowed to transport 

luggage on board, increasing the comfort and utilities inside the bus. 

Considering that the measure’s goals were related to greenhouse emissions and parking, a set 

of indicators were chosen to properly assess the results achieved. These included, besides 

pollutants emissions, noise, a survey aimed at drivers and freight operations concerning the 

goods distributions assessment. Several barriers hampered a proper development of the 

measure, namely the technical issues related to smart sensors and budgetary limitations that 

prevented the development of the actions within DESTINATIONS lifespan. 

Therefore, despite the issues, this measure was important to define the steps to improve freight 

logistics in the city in a long-term period. The parking sensors implemented were instrumental 

in collecting data to support decision making process and planning regarding the freight 

operations. Following the instalment of the parking sensors and the awareness campaigns 

carried out, there was a decrease in the parking time in the dedicated spots for load and unload 

operations as well as a reduction of pollutants emissions in the target area. 

  

 

1 The SUMP-Funchal was developed by the Municipality of Funchal that sets the strategic guidelines for improving 

mobility in the city of Funchal for a long time period. Therefore, the SUMP mentioned throughout the report 

concerns the strategy that was only envisioned at a municipal level. 
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A Description 
The measure intended to improve the delivery routes, their efficiency and subsequently, reduce 

the environmental impacts in the pilot zone through a Sustainable Urban Logistic Plan (SULP). 

The plan was developed following a procurement procedure to seek for external expertise. 

Following the ENCLOSE2 guidelines, to develop the SULP, it  proved to be a demanding task 

that implied a massive data collection ranging from traffic counts, surveys and monitoring of 

logistic parking bays. These data were subsequently used to profile the freight agents, and 

outline, based on the issues identified, a set of actions to be pursued on a long-term period, 

beyond DESTINATIONS. 

Considering the important role 

that communication plays in 

achieving results and ensuring a 

smooth transition towards 

sustainability, several 

organizational arrangements or 

relationships between local 

authorities and local traders were 

established. Therefore, meeting 

sessions were carried out and a 

logistic group was formed to 

further discuss specific needs 

regarding freight activity and 

possible solutions to improve logistics. Although the Municipality of Funchal acknowledged the 

importance of forging partnerships among stakeholders, the availability of regulatory tools also 

plays a relevant tool in ensuring more efficient freight operations and a better management. 

Therefore, it was drafted a new parking regulation, aligned with the ITS capabilities, since it 

allows the use of APP to book parking along other innovative features. Such approach facilitates 

the integration of technology for freight logistics in the regulation framework. 

Moving towards the strategic vision that bridges ITS and mobility, the Municipality of Funchal 

has successfully implemented parking sensors in several load and unload parking bays to 

gather data in real time and to provide information for freight users regarding the availability of 

parking spots using the mobile app launched within MAD 2.1. 

This measure had the cooperation of the following local partners:  

• Horários do Funchal, responsible for adapting public transport vehicles to transport 

goods in designed and dedicated spaces; 

• AREAM for participating in meetings, and supporting the technical requirements; 

• ARDITI for participating in meetings and supporting the instalment of the environmental 

stations that were used to gather data for the evaluation campaigns. 

 

2 Enclose (Energy Efficiency in City Logistics Service for Small and Mid-sized European Historic Towns) 
is a project funded by the European Commission under the Intelligent Energy-Europe program whose 
activity aims to help to organisations willing to improve energy sustainability (www.enclose.eu) 

Figure 1: Assessment area (red) and intervention zones 

(yellow) to carry out the pilot project 
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A1 Objectives and outputs 

City policy level objectives 

− Improvement of the freight logistics in the city core, through a set of measures; 

− Awareness of freight agents for the importance of moving towards an improved goods 

distribution in the urban area of Funchal; 

− Reduction of the level of pollutants emissions and noise in Funchal; 

− Contribution to achieve the goals established within the SUMP in terms of sustainability 

objectives; 

− Reorganization of the parking strategy for load and unload operations; 

− Drawing of the necessary guidelines to establish the load and unload Municipal regulation. 

 

Measure specific objectives 

− Development of a SULP (Sustainable Urban Logistic Plan); 

− Identification of a pilot area to monitor the loading and unloading services; 

− Adaptation of the current logistic offer to mobility demands through a municipal legal 

framework; 

− Adaptation of public transport to be able to transport goods inside the busses; 

− Promotion of the use of less pollutant vehicles in order to reduce environmental impact; 

− Raising of awareness concerning the negative effects of delivery services during peak  

hours; 

− Testing of the feasibility of measures to control and refine urban logistic strategies. 

  

Outputs3 

− Creation of urban logistics working group with local and regional stakeholders; 

− Approval and implementation of a Sustainable Urban Logistic Plan (SULP); 

− Implementation of monitoring sensors in 10 loading and unloading parking spots and a 

parking monitoring platform; 

− 24 buses equipped with equipment to transport luggage.  

 

Supporting activities 

− Adjustment of load of unload dedicated parking spots according to demand; 

− Awareness campaigns among local traders, such as a window display contest. 

− Implementation of traffic restriction policies to optimize load and unload operations; 

− Conduction of surveys among local traders to assess the level of receptiveness to what 

regards freight operations. 

− Installation of specific structures inside buses to carry passenger’s luggage; 

− Presentation of the parking monitoring system in Interreg Europe and EIT webinars. 

− Instalment of 11 rechargeable stations for electric vehicles. 

 

 

3 *Extra-output with DESTINATIONS budget; **Extra-output during DESTINATIONS with other funds 
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A2 Inter-relationship with other measures 

The measure shares synergies with other DESTINATIONS measures, namely: 

• MAD 4.1 - Promote the Uptake of Clean Vehicles by Fleet Operators - which aims to 

promote the uptake of clean vehicles by fleet operators. It is intended to create a mechanism 

for joint procurement to obtain greater discounts in the final price. Such measure promotes 

the purchase of electric and hybrid vehicles for fleets of public and private organizations, 

including regional and local administration, rent-a-cars, tourist services, taxis and logistics. 

It also fosters electric mobility among suppliers to improve the urban quality in Funchal. 

Furthermore, the Municipality of Funchal successfully launched 11 rechargeable stations for 

electric vehicles using funding allocated from ERDF. 

• MAD 2.1 - Sustainable Regional Mobility Plan in Touristic Destinations - the 

Municipality of Funchal launched an APP to provide citizens and tourists with information 

related to mobility and traffic, including also a real time platform in which users can obtain 

information regarding road constraints. The mobile app is linked to the parking sensors in 

which the available parking spots are highlighted in real-time on a map. 

• MAD 2.2 - Smart Metering and User Generated Content - with such measure, 

environmental sensors and traffic counters were installed in urban area in order to support 

data collection activity for the evaluation tasks. 

 

A3 Target groups and/or affected part of the city or region 

MAD 5.1 was mainly targeted at freight agents that handles the distribution process in Funchal. 

Although the measure’s coverage area is spread throughout the whole Municipality, it is 

primarily focused in two macro areas located in the city centre. These areas were highlighted 

during the SULP’s diagnostic stage as being the most problematic for goods distribution. 

 

A4 Stakeholders involvement 

Stakeholder name Activities description 

ACIF (Association for Commerce and Industry in Funchal) 

For supporting the SULP 

development through the 

participation at sessions 

and the urban logistics 

group. 

 

ECM (beverage producer and distributor) 

Pingo Doce (supermarket chain)  

Continente (supermarket chain) 

Opertrans  (freight operator) 

Logislink (freight operator) 

Plano i9 (freight operator) 

Loginsular (freight operator) 

Freitas & Caires/Tratorent (freight operator) 

Table 1: Stakeholder’s involvement 

´ 
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B   Measure implementation 

B1 Situation before CIVITAS 

The city centre of Funchal suffers from the steadily increasing of traffic caused by restock of 

shops and business, as well as by transport of large goods’ shipments. The increase of supply 

and freight services, reflects an increase in pollutant emissions and illegal parking, worsening 

the pedestrian circulation, in particular among tourists. Although there are several parking bays 

dedicated to freight operations, these are frequently occupied by unauthorized vehicles forcing 

the freight agents to park their vehicles on the road and sidewalk which leads to an increase of 

traffic congestion and decrease of accessibility conditions for pedestrians and tourists. 

In addition, prior to the DESTINATIONS, the Municipality never had the chance to properly 

assess the freight logistics operations in Funchal. Therefore, the SULP provided, not only a 

detailed insightful assessment of the goods distribution in Funchal, highlighting all the related 

issues, but also an integrated strategic, long-term vision to overcome these constraints. 

The use of ITS to ensure a more efficient management was also an innovative factor considering 

that prior to CIVITAS, the data related to the occupancy couldn´t be collected using sensors 

and implied onsite human resources. Therefore, with the SULP, along with the ITS tools, it is 

expected a wide improvement in Funchal in the upcoming years, concerning freight logistics. 

In addition, the implementation of the measures envisioned within the SULP will further 

contribute to enhance the freight operations in Funchal.  

 

B2 Innovative aspects 

• New conceptual approach - The development of a SULP, another important planning tool 

along with the SUMP that sets the strategic vision to improve freight logistics through the 

implementation of several measures and policies. The ITS is expected to play an 

increasingly important role in order to ensure a smooth transition towards a more 

technologically advanced system; 

• Use of new technology/ITS - The monitoring of parking spots through sensors is an 

innovative feature that provide the Municipality of Funchal with several data related to the 

occupancy of these loading bays. Users can identify the parking spots available for carrying 

out the goods distribution, thus increasing it’s efficiency. Another innovative feature within 

this solution is the potential bridging with the mobility APP that was launched within MAD 

2.1 that encompasses several data and online services. Furthermore, and following the 

availability of a municipal enforcement team, the ITS plays a wider role in the future to what 

regards a proper management and profiling of freight logistics.  

• New policy instrument - Moreover, this measure also intends to enable the publication of 

a legal tool to further manage load and unload operations which is expected to also 

contribute to further restrict the use of loading bays to authorized freight vehicles.  

• New organisational arrangements or relationships - Furthermore, the actions outlined 

within the SULP are also geared at fostering new improved business models to promote 

organisational arrangements and relationships between logistic stakeholders. New physical 
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infrastructure solutions such as the freight terminal hub will also play an important role in 

enhancing freight operations. 

 

B3 Technology development 

According to a research undertaken, smart parking integrates various types of technology, 

namely sensors in parking spaces, which inform in real time about the availability of loading and 

unloading spaces throughout the pilot area, and gather the information on a database. Given 

the specificities of the SULP and lack of expertise from the Municipality, external services were 

required to further assess the most feasible solution. After several meetings with potential 

providers, the possible solutions ranged from CCTV to self-autonomous traffic signs and 

sensors deployed in freight vehicles, among others it requires an active enforcement team 

allocated specifically to monitor the freight activity in the city. Furthermore, the technical 

solutions enforced in the cities stress the limitations, namely frequent connectivity issues that 

hindered a proper management of the system.  

Considering that the Municipality of Funchal lacks of an assigned enforcement team, the 

solution sought comprise information for both users and the municipality staff to what regards 

the availability of parking bays and data collection related to the occupancy to support the 

decision-making process and adjust, if necessary, the areas dedicated for loading and 

unloading. In order for users to access the information, a communication protocol is expected 

to be developed between the sensors and the APP that was implemented within MAD 2.1.  

In the future, and in later stages, after the launch of the municipality enforcement team, the 

system is expected to be upgraded in order to ensure a better management and tighter control 

of the freight activities in the city. For evaluation purposes, it should be stressed that the 

Municipality of Funchal implemented, with support from ARDITI, several environmental stations 

in the main target area that are expected to contribute to assess the impact of the actions 

outlined within the SULP. These sensors, along with other devices related to ITS such as the 

traffic counters (MAD 2.2) and improved traffic light controllers (MAD 6.4) are aligned with the 

strategic vision addressed in the European guidelines to what regards sustainability, energetic 

efficiency and smart city management. 

Horários do Funchal looked for several solutions in order to adapt the public transport buses to 

be able to transport goods. The solution intended to offer a specific space inside the bus where 

passengers could put their goods, promoting the use of public transport as an efficient option 

for shopping. Also, it was performed some research work regarding the Lockers solution to allow 

the passengers to store purchases and other personal belongings near bus stops.  
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B4 Actual implementation of the measure 

            Following the completion of the SULP that outlines the strategic vision to what regards freight 

logistics at a long-term period, the Municipality also installed the technological solution that 

monitors the freight operations through parking sensors.  

The actual implementation of the measure relied on the following tasks: 

Sustainable Urban Logistics Plan 

(SULP) 

Based on the ENCLOSE guidelines, the 

development of the SULP followed several 

stages. The first stage, territorial diagnostic 

was undertaken between February and 

November of 2018 and was dedicated 

primarily to data collection to assess the 

freight logistic operation in Funchal. This 

includes traffic counts, monitoring of load and 

unload dedicated parking spots and two 

surveys among drivers and local traders. 

The territorial diagnostic undertaken led to the 

strategic definition of measures, carried 

out between December, 2018 and April of 

2019, related to regulation tools, awareness 

campaigns, reorganization of parking spots 

related to load and unload operations, 

creation of freight terminals, purchase of 

electric vehicles, real time monitoring system 

among other actions.  

In addition, business models were outlined 

by April of 2019 to further engage 

stakeholders and freight agents. Some of the 

actions are expected to be developed on a 

long-term period, beyond DESTINATIONS 

lifespan, and were already inscribed in the 

forthcoming framework programme to unlock funding. 

Another stage concerned the definition of guidelines for establishing a freight regulation in 

Funchal. The regulation criteria were outlined in order to define the traffic rules for carrying out 

loading and unloading operations. In addition, the respective schedules and the supervision 

regime was also defined. Ten criteria were defined ranging from zoning of the territory, 

inspection, opening hours, maximum stopping times, tariffs, access to conditional access zones 

and type of vehicle allowed to access the areas. 

 

Figure 2: Loading bays that were assessed during 

the diagnostic stage and target of the ITS solution 
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The SULP also addressed the alternative technological solutions, that were assessed during 

the first semester of 2019 to monitor load and unload operations. Three possible schemes were 

identified, namely the on-board unit, APP and video cameras. The Municipality concluded that 

the most efficient option is based on the on-board units that are deployed on the vehicles 

dedicated for load and unload operations. However, and given the technological constraints and 

lack of human resources to support the development and monitor of this solution, the 

Municipality pursued a simpler approach, namely the implementation of smart sensors that 

provides users, through an APP (MAD2.1), the available parking spots. 

Figure 3: Freight traffic share in one of the entrances in Funchal 

 

Figure 4: Local traders’ sectors in the target area 
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In order to monitor the impact of the actions within the SUMP-Funchal, a monitoring plan 

was developed by April of 2019 to assess the impacts of the actions and other awareness 

activities geared towards several target groups. 17 indicators were defined, enhancing, 

therefore the DESTINATIONS evaluation process. 

 

 

 

Creation of urban logistics group with stakeholders 

During the diagnostic stage of the SULP, an urban logistic group was established.  In February 

2018 to further understand the freight logistics specific needs in Funchal. The group includes 

the main freight agents operating in the Municipality, described above (table 1). In addition, a 

kick-off session was launched to present the goals within the SULP and its several development 

stages. Further meetings are intended to be promoted accordingly to the actions outlined in the 

SUMP. The SULP also developed a communication strategy to engage stakeholders. 

Pavement 
sensor 

Enforcement 
Agent 

Figure 5: Smart parking ITS solution most commonly implemented in urban areas 

 

Figure 6: Monitoring strategy to assess the implementation of SULP 
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Following a successful application, Funchal was one of the peers selected to participate in the 

intensive workshop “Framing the Urban Logistic Strategy” that took place on the 29th and 

30th of September, 2020. The City of Warsaw hosted an on-line peer review meeting which was 

organized in collaboration with Interreg Europe Policy Learning Platform. The main goal was to 

discuss the issues regarding the urban logistics strategy and possible good practices to be 

implemented in Warsaw. Peers from Utrecht, Barcelona, Vilnius, Greece and Portugal were 

invited to share their experience as well as to advise Warsaw in two urgent questions: how to 

develop the strategy document and how to manage the pilot project. 

The Municipality of Funchal shared his experience in developing a SULP as well as some of the 

actions that are being pursued to improve the load and unload operations. 

In such event about 40 attendees taking part in this two-days meeting, mainly the Warsaw 

officials, officers and stakeholders. Thanks to the online mode, some sessions were made open 

for a wider public. There was also a session of debate and discussion among participants. The 

event was very successful and addressed the issues related to freight logistics and some of the 

actions being applied by other cities to overcome these issues.  

 

Lockers 

This action intended to deploy lockers to store purchases and other personal belongings near 

bus stops. In order to analyse the feasibility of such solution, it was carried out an assessment 

regarding user needs and a survey to assess the lockers viability. The survey took place in 

Figure 7: Awareness actions and individual meetings to further acquire insight regarding 

freight activity in Funchal 

 

Figure 8: Intensive workshop “Framing the Urban Logistic Strategy” in which Funchal 

attended as a peer expert  
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October, 2017. This campaign to assess the usefulness and receptiveness regarding the use 

of urban lockers revealed that very few people would use such equipment. Also, the lack of 

transport dedicated interfaces, in which this kind of equipment is usually deployed, it was also 

a key factor that the action did not met the necessary requirements to be further developed.  

Given the expected failure and lack of receptiveness, the Municipality decided to no longer 

pursue the action, despite being initially planned the installation of Lockers. After some 

research, it was concluded that this action would not contribute to improve sustainability, 

therefore it was no longer pursued.  

 

Pilot area to monitor loading and unloading services 

Two main sub-areas in Funchal, marked by a heavy logistics activity were identified as the 

intervention areas in which the activities were tested out. Within these two sub areas, 17 parking 

spots dedicated for load and unload operations were identified and some of them were used for 

the pilot project. This action experienced some delays due to the technological complexity and 

given that, according to other sites that were reached out by the Municipality, the solutions 

deployed suffered from technical issues. According to the contacts established with cities, in 

October, 2019, as well as meetings with companies, the technology was still in a very early 

stage with several connectivity issues. 

In addition, the lack of enforcement team in Funchal worsens the risk of implementing, at this 

stage, an ITS measure to monitor freight logistics in the city.   

Nevertheless, the Municipality launched a procurement to install parking sensors and develop 

a monitoring platform that gathers occupancy data in real time. The system was comprised of 

a LoRaWAN network that links the parking sensors to a high range WI-FI and to the platform 

that collects all the accesses in each of the load and unload parking areas. In December 2020, 

the Municipality started the implementation of the monitoring sensors to manage load and 

unload operations as well as the architecture of the solution. 

 

 

 

 

 

 

 

 

 

Figure 9: Example of Wi-Fi gateway installed in Funchal; Parking sensor deployed 

in a loading bay in the target area; LoRaWAN device installed in Funchal 
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Through the platform, it is possible to identify the parking spots that are available/occupied, the 

permanence time and other useful information to support the decision-making process. In 

addition, the platform is also comprised of an alert system that is able to inform if vehicles are 

parking beyond the authorized parking time. 

The platform is also useful in further understanding the parking patterns and for assessing the 

need to expand or reduce the parking areas for suppliers. 

  

 

 

 

 

 

 

 

 

 

For freight agents, a communication protocol was developed between the sensors and an 

already available APP so that users can track down the loading bays that are available in 

Funchal minimizing the risk of parking on sideways and road as well as reducing time in 

searching for a parking bay. After this stage and the availability of a municipal enforcement 

team, the Municipality of Funchal assessed the feasibility to pursue a second stage in order to 

further improve the management of freight logistic. By April 2021 the platform was fully 

operational and disseminated through the media. 

 

 

Figure 10-11: Overview of platform, namely the spatial distribution of parking 

spots for load and unload operations and data collection 
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Adapt public transport to be able to 

transport goods 

Horários do Funchal studied several 

options to offer a suitable space where 

passengers could transport their goods 

inside the bus. With such setting bus 

service can effectively promote the use of 

public transport as an efficient transport 

mode for shopping purposes. After the 

analyses of all the possible alternatives, 

Horários do Funchal found the best 

solution to comply with the minimum 

requirement of safety and accessibility. On January 2020, it was installed in 24 buses, a solution 

that allowed to transport luggage on board, increasing the comfort and utilities inside the bus. 

 

C Impact evaluation 

C1 Evaluation approach 

Expected impacts and indicators 

Impact 

category 
Impact indicator Impact indicator II 

Unit of 

measure 

Environment 1 - Noise levels  Noise levels Db 

Environment 2 - CO level  CO level ppm 

Environment 3 - NOx level  NOx level ppm 

Environment 4 – CO2 level  CO2 level ppm 

Environment 
5 - Particulate levels 

(PM10 and PM2.5)  

PM10 
µg/m3 

PM2.5 

Environment 6 - Noise perception  Noise perception % 

Transport 7 – Freight Movements  
Freight vehicles that enter the 

pilot zone 
Quantitative 

Society 8 - Acceptance level 

Satisfied with the mobility 

services - usefulness level 
% 

Willingness level to change 

their distribution method 

Transport 

system 

9 - Demand in loading and 

unloading parking spots  
Illegal parking % 

Table 2: Expected impact and indicators 

Figure 12: Equipment to transport luggage  
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Method of measurement 

Impact indicator 
Meth

od * 

Frequency 

Target Group 

Domain  

(demonstra

tion 

area/city) 
Bef. Dur. Aft. 

1 - Noise levels  DC M25 n.a M54 
Noise level related to 

road traffic activity 

Funchal 

city centre 

2 - CO Emissions E M25 n.a M54 

Emissions based on 

vehicle activity within the 

city core 

Funchal 

city centre 

3 - NOx emissions E M25 n.a M54 

Emissions based on 

vehicle activity within the 

city core 

Funchal 

city centre 

4 – CO2 emissions E M25 n.a M54 

Emissions based on 

vehicle activity within the 

city core 

Funchal 

city centre 

5 - Smart particulate 

emission (PM10 and 

PM2.5)  

E M25 n.a 
 

M54 

Emissions based on 

vehicle activity within the 

city core 

Funchal 

city centre 

6 - Noise perception  S M18 n.a M54 

Survey geared at local 

traders and interview 

geared at the head of the 

Mobility and Traffic 

Division 

Funchal 

city centre 

7 – Freight 

Movements  
DC M18 n.a M54 

Number of commercial 

vehicles entering the city 

core 

Funchal 

city centre 

8 – Acceptance level  S M18 n.a M54 

Survey geared at local 

traders and interview 

geared at external 

consultant and Mobility 

and Traffic Division 

Funchal 

city centre 

9 - Demand in 

loading and 

unloading parking 

spots  

DC M25 n.a M54 

Percentage of vehicles 

occupying the unload 

and load parking spots  

Funchal 

city centre 

*(Data collection (DC), Estimation (E), Survey (S) 

Table 3: Method of measurement 

Detailed description of the indicator methodologies 

1 - Noise levels – The noise levels were assessed using the environmental stations 

developed within MAD 2.2 that were deployed in the target area. The data was collected twice, 

prior to the SULP development, during the diagnostic stage (2018) and afterwards, following 

the SULP completion (2020) and once the COVID 19 situation is overcome and mobility patterns 
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are back to normal. On February 2021, the Municipality updated this indicator accordingly to the 

data collected by the environmental stations.  

2,3,4 and 5 - Levels for CO, NOx CO2 and Smart particulate (PM10 and PM2.5) – The 

indicator was gathered using the data extracted by the environmental sensors deployed in the 

main access areas in the city core. The data was gathered before the development of the SULP 

(2018) and following its completion during the awareness campaigns (2020) and once the 

COVID 19 situation is overcome and mobility patterns are back to normal. By February, the 

Municipality updated this indicator accordingly to the data collected by the environmental 

stations. 

6 - Noise perception - Survey applied to local traders and shoppers within the target area to 

assess their perception regarding noise levels, based on the summary of results on the 

feedback regarding the question “the vehicles used in the distribution process heavily 

contributes to increase the noise levels”. Relation with expected impact (GA) Decrease of noise 

and emissions by 5% Relation with expected impacts (new target) Reduction of percentage of 

people troubled by transport noise (at least 10%). The data used for this indicator was obtained 

based on a survey carried out during the SULP’s diagnostic stage (2018). However, since the 

measures are yet to be implemented, there was no follow-up survey. Due to the COVID-19 

restrictions and instead of a survey an interview was geared at the head of the Mobility and 

Traffic Division.  

7 - Freight Movements - This indicator was defined based on data collection from traffic counts 

within the target area from 6 am to 8 pm in which the type of vehicle, among other variables, 

was registered. For the indicator in question, only the vehicles dedicated to freight operations 

were considered. This was gathered during the SULP’s diagnostic stage (2018). The new data 

will be collected once the COVID 19 situation is overcome and mobility patterns are back to 

normal. However, this indicator was updated in February, 2021.  

8 - Acceptance level – This indicator was defined based on surveys to assess the 

understanding, usefulness and willingness, regarding the measure. Survey findings related to 

question about freight operations satisfaction (percentage of inquiries that are willing to change 

their distribution method - willingness level). As with most indicators, the survey was carried on 

during the diagnostic stage (2018). Due to the COVID-19 restrictions, the ex-post evaluation 

was gathered with an interview with the head of the Mobility and Traffic Division.  

9 - Demand of loading and unloading parking spots – This indicator was defined based on 

the data collection concerning the occupancy and number of uses, regarding the number of 

vehicles accessing the loading and unloading bays, for freight operations. The baseline was 

collected prior to the SULP completion (2018). After the installation of the sensors, data related 

to the occupancy was made available to measure the impact, through the management 

platform. 

 

 

 

 

 



MAD5.1 – Smart and Clean Urban Freight Logistics at Tourist Destinations 24/05/2021 

  

  
 

17 / 26 

  

  

The Business-as-Usual scenario 

Considering the type of indicators mostly comprised of surveys and indicators whose 

information was gathered for the first time, carrying out a BAU analysis was not possible for this 

measure. Without DESTINATIONS, the Municipality wouldn´t have developed a SULP and 

there wouldn´t be a long-term strategy to improve freight logistics.  

 

 

C2 Measure results 

Impact 

category 
Impact indicator 

Unit of 

measure 
Baseline Ex-Ante Ex-Post 

Environment 1- Noise levels  Db 59,69 56,71 48,6 

Environment 2 - CO level  ppm 1,49 1,41 1,16 

Environment 3 - NOx level  ppm 0,26 0,25 0,21 

Environment 4 - CO2 level  ppm 462,82 439,68 420,76 

Environment 
5 - Particulate levels 

(PM10 and PM2.5)  
µg/m3 

10,54 10,05 9,60 

3,32 3,15 3,04 

Environment 6 - Noise perception  % 27% 17% n.a.* 

Transport 

System 
7 - Freight Movements Quantitative 47.332 44.965 39.897 

Society 8 - Acceptance level  % 

57% 58% 
n.a.* 

 
21% 22% 

Transport 

system 

9 - Demand in loading and 

unloading parking spots 
% 53,11% 42,5% 33,8% 

n.a.*: Not available due to the COVID-19 (impact assessment through interview) 

Table 4: Measure results 

 

Despite the actions undertaken, namely the awareness events addressed to freight logistics 

stakeholders, as well as the traffic calming measures implemented, COVID-19 had a major 

impact in mobility patterns. Therefore, the data collected for the ex-post evaluation, such noise 

and pollutants emissions (1-5) were heavily affected by the lockdown and the health restriction 

measures.   

 

C2.1 Environment  

 

1 – Noise level 

According to the sensors deployed in the target area, namely in the main accesses in Funchal, 

and as expected, the sensors registered a reduction of noise values from 59,69 to 48,6 Db. This 

is undoubtedly related to the reduction of traffic volume in Funchal, especially during the 
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lockdown window after 6 pm. Regarding the role freight logistic may play in the assessment of 

this indicator, the lockdown as well as the reduction of touristic flow have led to the closing of 

several activities. According to the SULP, the majority of the distribution services fits into micro 

logistic activities (HORECA4 sector). 

 

2 - CO level 

The CO levels registered by the sensors fit the expected impact of the COVID-19 pandemic. In 

particular, CO is a pollutant that is directly related to the road traffic, so it’s expected that the 

reduction of accesses in the city have contributed to a decrease of this pollutant, going from 

1,49 in September 2018 to 1,16 ppm in February 2021. In addition, there are other relevant 

factors that may have contributed for this reduction.  

 

3 - NOx level  

According to the consultancy carried out within MAD 2.2 to further understand pollutant 

emissions NOx is a pollutant that is mostly related to traffic activity. It should be noted that 

besides the cars, the territorial conditions are also important factors (slopes, intersections, type 

of vehicle and fuel type, among other).  

 

4 - CO2 level  

CO2 is a global pollutant, and whilst not only related to the transports, the reduction of economic 

activities may have played also a role in this reduction from 462,82 September 2018 to 420,76 

in February 2021. 

 

5 - Particulate levels (PM10 and PM2.5)  

According to the consultancy expertise, particulate levels are one of the most harmful pollutants 

for human health. However, and whilst motorized vehicles contribute for PM levels, it should be 

noted that other factors are also related, such as the marine spray and sand. Considering 

Madeira’s proximity to the African continent, the PM levels suffers an increase when the island 

is affected by sands.  

 

Figure 13: Comparison of PM levels in the target area 

 

4 Food service industry that consists of establishments which prepare and serve food and beverages. 
The term refers to Hotel/Restaurant/Catering. 
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6 - Noise perception 

Considering that there was no point in carrying out surveys to assess noise as well as to comply 

with the health recommendations, the Municipality outlined a short interview to further discuss 

the SULP and the strategy to overcame the noise issues. The interview was addressed to the 

head of the Mobility and Traffic Division.  

Question Head of the Traffic and Mobility Division 

How do you perceive 

the noise and what is 

the role that freight 

logistics played? 

The pandemic COVID-19 turned the world upside down in terms of 

mobility patterns. As we know, noise is mostly related to traffic activity, 

and if we based our perception in what other European cities are finding, 

lockdowns and teleworking have contributed to a reduction of pollutants 

and noise. 

What is the strategy 

related to noise 

mitigation? 

The Municipality expects to have, by 2023 an action plan related to noise 

that will support the development of a planning strategy to tackle noise 

disturbances caused by traffic. The procurement criteria will be outlined 

accordingly to the national legislation related to noise evaluation and 

management. The procurement will be handled in two stages, namely 

the spatial mapping (June, 2022) and the action plan that is expected to 

be concluded by July, 2023. 

How important was 

DESTINATIONS to 

enable a planning 

strategy to reduce 

noise? 

Actually, CIVITAS initiative, through MIMOSA (2008-2012) highlighted 

the importance of using noise as a mobility evaluation indicator. It was 

the first time that noise was used to evaluate the impact of road 

restriction policies. For DESTINATIONS the importance of noise 

assessment was reinforced through MAD 2.2 that allowed the purchase 

of environmental stations including also the possibility to measure and 

gather noise levels. Along with the environmental assessment, noise is 

also a key factor to assess the impact of the implemented actions.  

Table 5: Results from the interview regarding noise perception 

 

C2.4 Transport System 

7 - Freight Movements 

As for other indicators, the reduction shown in the automatic traffic counters in what regards the 

road accesses in the main cities in Funchal are related to the COVID-19 pandemic that has led 

to a curfew and a lockdown of several activities. It should be point out that this is not related to 

the actions that were implemented to optimize the delivery of goods. 

 

Figure 14: Comparison of freight movements in the target area 
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9 - Demand in loading and unloading parking spots 

Following the implementation of the parking sensors, it was possible to collect data concerning 

the occupancy and number of uses. According to the data collected and comparing them to the 

figures gathered within the SULP, there was a visible reduction in the number of vehicles 

accessing the loading and unloading bays. As pointed out previously, this is due to the fact that 

some of the activities were closed between March, 2020 and February, 2021 or have a tighter 

management with shorter opening times. This was especially noticeable in the hours following 

the curfew. The graph below shows the demand (comparison prior to the COVID-19 and 

following the implementation of the parking sensors) within the spots dedicated for freight 

operations in the two targeted sub-areas in the city core. 

 

Figure 15: Demand in loading and unloading parking spots 

 

C2.5 Society  

8 - Acceptance level  

In relation to the indicator 6, a similar evaluation approach was used to assess the acceptance 

level among local traders, namely with an interview to the Mobility and Traffic Division director. 

It should be noted that the COVID-19 pandemic and the restriction measures led to the 

implementation of several actions that, whilst not related to DESTINATIONS, have indeed 

supported local traders.  

 

Question Head of the Traffic and Mobility Division 

What role do you think the 

parking sensors may have 

in enhancing the delivery of 

goods? 

Implementing technologically innovative actions that can support the 

decision makers through data collection is part of the strategic vision in 

Funchal. The SULP diagnostic stage stressed various issues, such as 

an extended parking time and an excessive occupancy of unauthorized 

vehicles. The sensing devices might help us to fully grasp the freight 

logistic patterns and overcome the aforementioned issues.  

COVID-19 led to the 

suspension of several 

Being a touristic hub, COVID-19 led to a shutdown of several 

economic activities. To tackle these issues, the Municipality launched 
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economic activities. Within 

logistic and local traders, 

how did the Municipality 

tackle these issues?  

some initiatives during the confinement period such as the delivery of 

goods (which actually was one of the actions outlined within the SULP) 

and the launch of virtual shops focused on local goods. These also 

might have contributed to reduce the number of entrances of vehicles 

in the city, considering that consumers are purchasing goods through 

websites. 

 

Communication is a key 

factor in freight logistics. 

Does the Municipality have 

a communication strategy to 

engage stakeholders? 

The Municipality has been actively pursuing to engage in other 

European initiatives. Most recently, the Municipality attended, as a peer 

expert, the workshop “Framing the Urban Logistic Strategy” in which the 

city shared its experience as well as the envisioned strategy to 

overcome these issues. Aiming to engage stakeholders, the SULP also 

addressed a throughout strategy that involves several key agents.   

Table 6: Results from the interview regarding acceptance level  

 

C3 Quantifiable targets 

No Target Rating 

1 Less congestion in the inner city by 5% −  

2 Decrease of noise and emissions by 5% −  

3 At least 60% adhesion to the urban logistic working group − NA 

4 Decreased number of commercial vehicles circulating in the inner city by 5% −  

5 At least 80% of the participants stating that their mobility information and 

their satisfaction with the mobility services have improved 

− NA 

6 Decrease of 5% in the total energy consumption of logistic fleet circulating 

yearly in the inner city 

−  

7 * Reduction of percentage of people troubled by transport noise, at least 10% − NA 

8 * Total energy consumption of logistic fleet circulating yearly in the target 

area, at least 5%;  

−  

9 * Reduction of accesses in the target area, at least 10%; −  

10 * Reduction of delivery time in the target area, at least 10%; −  

11 * Reduction of permanence time in parking and unloading parking spaces, 

at least 20%; 

−  

NA = Not Assessed O = Not Achieved      = Substantially achieved (at least 50%) 

−  = Achieved in full         = Exceeded 

*New target, not in GA 

Table 7: Assessment of quantifiable targets 
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The ex-post data for MAD 5.1 collected was heavily influenced by the COVID-19 pandemic that 

changed massively the mobility patterns and the operation of local activities. Under these 

conditions, it was not possible to collect representative data and evaluate the initiatives. It should 

be taken in account that despite the data being updated in February 2021 the results obtained 

were strongly linked to the impact brought by the restriction measures and the lockdowns. 

Besides the SULP development, which ensure a strategic vision for a long-term period, the 

ongoing awareness campaigns undertaken by the Municipality, as well as the implementation 

of several restriction traffic policies, such as the low traffic zones (MAD 6.4), have slightly 

contributed to a decrease and forced freight agents to organize themselves in order to use less 

vehicles.  

The targets 1 and 2 were considered as achieved but these results reflect also the effects of 

the COVID-19 restrictions. No other data was available. Regarding the noise, the impact is also 

corroborated by the interview as well as the findings obtained by other cities. 

As for target 3, although there were initial meetings during the SULP development, this target 

was not assessed since the Municipality by May 2021 had not planned yest additional meeting 

following the implementation of the actions carried out. The contacts will be resumed following 

DESTINATIONS lifespan.  

As for target 4, the data gathered by the automatic traffic counters have shown a decrease in 

the traffic flow, reflecting the result of the actions carried out by the measure but also the effects 

of the COVID-19 restrictions. Concerning target 5, instead of a survey geared at local traders, 

an interview was used to evaluate the level of satisfaction and stakeholder engagement in the 

participatory process. The proper evaluation was also jeopardized due to the COVID-19.  

As for targets 6 and 8, with the reduction of vehicles entering the city, a significant decrease in 

the energy consumption was registered, especially among freight operations considering the 

closing of several economic activities.   

Target 7 was not assessed due to the fact that launching a survey among local traders posed 

a health risk.  

Finally, for targets 9 to 11, goals were substantially achieved although these were influenced 

by the restrictions undertaken within the COVID-19 pandemic. It should be noted that the main 

outcome regards the availability of parking sensors.  

 

C4 Up-scaling of results 

Several components of the SULP, namely the communication method to engage stakeholders 

in the participatory process, can be replicated for other actions related to mobility management 

aimed at other specific target groups. Besides the communication process, the evaluation and 

monitoring campaigns could also be tailored to assess the impacts of other actions that were 

implemented. Following the assessment of the parking bays monitoring solution, the 

Municipality is expected to cover most of the load and unload bays in Funchal and expand the 

system throughout the city of Funchal for other parking spots besides the parking dedicated for 

freight operations. The up-scaling of results is based on the assumption of expanding the 

monitoring system to other parking use and the implementation of a freight hub. Below follows 

a table with the foreseen results for some indicators, tailored to the type of interventions that 
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can be fit into the strategic goals of WP5 and following some of the actions envisioned by the 

SULP. 

Impact 

category 

Impact 

indicator 
Unit of measure Assumptions Likely results 

Environment 

Demand in 

loading and 

unloading 

parking spots 

Percentage of 

vehicles using 

parking spots 

With the implementation of 

a freight hub it is expected 

a reduction of traffic 

congestion in the city. 

35% 

Environment 

Permanence 

time in 

parking spots 

Time spent while 

parking (minutes) 

Considering the 

implementation of parking 

sensors along with an 

enforcement local team, it 

is expected that drivers 

will be less likely to park 

their vehicles for a 

considerable amount of 

time 

30 minutes 

Transport 

system 

Freight 

movements 

Number of freight 

vehicles entering in 

the demonstration 

area on a daily 

basis 

It is expected a freight 

reduction considering the 

implementation of both 

the freight hub along with 

the ITS solution to further 

monitor the freight 

logistics. 

30.000 

Table 8: Up-scale of results 

 

Although none of the receptiveness indicators were used for the up-scaling of results, it is 

expected a social acceptance with the carrying of some of the “soft” actions within the SULP 

related to stakeholder engagement, business model for exploiting the freight hub, creation of a 

logistic forum, among other. 

 

D Process Evaluation Findings 
D1 Drivers 

The drivers identified under the scope of this measure encompass different fields. The strategy 

envisioned within the SUMP-Funchal that puts an emphasis on involvement and 

communication was a keen factor in enabling the development of the SULP. Also, problem 

related driver, due to the disruptive way that operations were handled, the SULP contributed to 

shift towards more sustainable modes. At technological level, the measure is aligned with the 

strategic vision geared at ITS and with the concept of smart city. Also, the political/strategic 

driver, considering that regional politicians are very keen on improving the local mobility 

system, acknowledging the need to shift from a traditional and inefficient distribution process 

towards the concept of smart city and ITS. 
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D2 Barriers 

Institutional barriers were encountered, regarding the inexistence of the legal framework for 

logistic management and lack of incentives to encourage companies to purchase fewer pollutant 

vehicles. Due to the lack of human resources, the traffic count campaigns were subcontracted 

which delayed the SULP strategy. Also, cultural difficulties hampered the implementation: the 

social resistance and the lack of awareness regarding the impacts of irregular parking and police 

enforcement lead to the persistent occupation of docks. In addition, technical difficulties related 

to the ITS solution to manage parking spots caused delays in the implementation. In addition, 

financial barriers prevented the Municipality to carry out at short time the actions outlined within 

the SULP, namely the logistic hub. 

 

D3 Lessons Learned 

The development of the SULP was extremely demanding, due to the fact that it encompasses 

several features, ranging from assessing freight logistics profile to drawing up strategies. Also, 

the earliest stages of Funchal´s SULP showcased the importance of the communication 

process. Also, as with most planning tools, the SULP has a long-term implementation period 

that extends beyond DESTINATIONS lifespan. For that reason, assessing the impacts should 

be carried out following the implementation of the actions outlined by the SULP. Nevertheless, 

despite the fact that the ITS solution could not be implemented earlier, the DESTINATIONS 

enabled the development of another important strategic tool for the upcoming years. The actions 

envisioned by the SULP, namely 15 measures and 6 business models will be pursued when the 

requirements are met (at a financial, technological and political level).  

The data gathered for the SULP highlighted the implications of freight logistics upon the mobility 

system in Funchal and how local traders perceives unloads and loads activities in Funchal. 

Traffic counts showed that freight vehicles are a significant part of the motorized vehicles 

circulating in Funchal. In addition, it also showed a persistent and illegal parking. Improving 

logistics also implies a concerted and integrated approach in reinforcing the role of local 

authorities and using ITS as a measure to monitor the freight activity. 

 

E Evaluation conclusions 
Although it was very difficult to assess the impacts of the actions carried out to improve freight 

logistics due to the COVID-19 that heavily affected the traffic patterns in Funchal, the results 

obtained were promising. The monitoring platform supported the planning process whilst 

ensuring the gathering of valuable data regarding the use of parking spots dedicated to the 

delivery of goods. As for the other actions carried out, these are aligned with the findings of the 

SULP, namely the readjustment of load and unload parking bays based on logistic profiles and 

the development of awareness actions in order to engage suppliers and local traders, that has 

contributed, to a certain point, to reduce traffic congestion and pollutants emissions in the city 

core.  

Nevertheless, and to achieve better results, the SULP implies the development of additional 

actions that needs to be pursued in a long-term period. These includes the creation of a logistic 
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hub in the city centre and outskirts, business models, fleet renewal and continuous awareness 

campaigns.  

Another important milestone that needs to be highlighted within MAD 5.1 concerns the 

development of a monitoring process to further evaluate the freight operations in Funchal. The 

monitoring is comprised of 17 indicators that are focused in assessing environment, traffic and 

the freight operations. Data collection will be obtained beyond DESTINATIONS. 

 

F Additional information 

F1 Appraisal of evaluation approach 

Considering the long-term implementation period for the SULP and the need to assess the 

impact of the actions, a monitoring system was outlined. Comprised of 17 indicators, bridged in 

subthemes related to environment, mobility and freight operations, the monitoring system adds 

several variables besides the indicators to assess MAD 5.1. The monitoring indicators that will 

be gathered following the implementation of the actions are the following: 

− Pollutant emissions (PM 10, PM 2.5, O3, NO2, SO2, CO2, N20, CH4), in which it is already 

possible using the environmental stations developed within MAD 2.2; 

− Noise (survey, equipment, number of complains), in which the environmental stations 

developed within MAD 2.2 can also be used; 

− Traffic overcrowds (speed) and number of vehicles related to freight operations, based on 

the automatic traffic counters that gathers traffic data at real-time within MAD 2.2; 

− Fleet age; 

− Fleet dedicated to freight operations energetic performance; 

− Time spent in the parking zones dedicated for freight operations, based on the real-time 

sensors that will be deployed on the loading bays; 

− Participation rate at the freight logistic forum.  

Considering the importance that evaluation has in monitoring the measures, the SULP 

methodology may be replicated to other plans that are being developed. As stated above, ITS 

related measures such as automatic traffic counters, environmental sensors will also play an 

active role in gathering the information and support the evaluation campaigns. 

 

F2 Future activities relating to the measure 

As stated previously, most the actions within the SULP will only be pursued after 

DESTINATIONS due to lack of funding and complex development that requires a throughout 

planning. The SULP outlined a set of measures and business models. The sought measures 

are the following: 

− Strengthen of enforcement (the Municipality does not have a municipal enforcement team 

therefore the local police ensure the compliance of traffic rules); 

− Load and unload regulation (although the Municipality has revised its parking regulation, the 

section related to load and unload is still to be updated); 
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− Freight logistic help-desk (it will be necessary the allocation of additional human resources 

for this action); 

− Awareness campaigns geared at freight operations and local traders; 

− Assessment of parking spots dedicated for unload and load operations; 

− Enhancement of the monitoring system to assess the parking spots dedicated to freight 

operations; 

− Incentives to electric vehicles; 

− Annual discussion forum related to freight operations; 

− Urban distribution centres (peripheral and proximity freight hub); 

− Vehicle sharing service for freight operations; 

− Online reservation system; 

− Drop-off points.; 

− Participation in applications related to freight logistics improvement. 


