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1. EXECUTIVE SUMMARY 
The central aim of SMARTSET was to reduce energy consumption and emissions from freight 

transport by introducing freight delivery schemes based on urban freight terminals (UFTs). Eight 

SMARTSET sites developed business models for urban freight solutions, and solutions were 

implemented to varying degrees depending on the local characteristics of the sites. Monitoring and 

evaluation of the implemented schemes in SMARTSET aimed to determine whether the schemes 

have delivered what they should, and continuous monitoring throughout the implementation phase, 

has also helped to steer the initiatives. This report provides the final evaluation results as well as 

conclusions and recommendations from the project. 

 

Urban freight terminals are generally implemented at the instigation of a local authority to achieve 

societal benefits such as reduced air and noise pollution, reduced congestion, and more liveable 

inner-city areas. The implementation of UFTs requires however, the involvement of a complex mix of 

public and private partners. To achieve the aims of a UFT and manage the complex interactions 

required to get them up-and-running, the most important conclusion of the SMARTSET project is 

that the development of UFTs should include market-based business models, incentives and 

regulations, cleaner vehicles and stakeholder interaction (networking). These elements go hand-in-

hand and the development of UFTs should focus on all of these four aspects. 

 

Furthermore, although market-based solutions are important in order to create long-term financial 

sustainability, political support and courage are required in order to get UFTs up-and-running. 

Market-based solutions are not enough to create UFTs and deliver more liveable city-centres, 

reduced emissions, energy and noise. This requires support from the local authority, which in turn 

requires the political level to support the initiative, and have the courage to make the necessary 

changes (e.g. through regulation). 

 

In order to create market-based solutions, it is important to identify the value of the UFT, and those 

who will benefit. This is important in order to understand who should pay for the service in order to 

create a long-term financially sustainable solution. If the UFT can contribute to their objectives, 

stakeholders can benefit from the service and there is a value to be captured and included in the 

business model. It is also important to note that government subsidies are likely required in order to 

get a UFT off the ground. 

 

Regulations may be seen as an unpopular choice for political representatives, but their role is key in 

the creation of the right framework in achieving more liveable inner-city areas with less pollution and 

fewer heavy goods vehicles. Regulations can open up the possibilities for new types of smaller more 

energy efficient vehicles to perform last-mile services which transporters can find difficult to 

motivate otherwise given the vehicles often high capital cost. Larger clean vehicles can require even 
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more special solutions, since there are fewer available models on the market (compared to smaller 

vehicles), and their cost is in most cases prohibitive. 

 

With results from its eight sites, the SMARTSET project has shown that it is possible to create fully 

market-driven urban freight solutions that reduce emissions and energy use and help to make more 

liveable inner city areas. The results have been widely disseminated and used to help build capacity 

in local authorities throughout Europe. This is important since traditionally, freight transport is not a 

key focus of local authorities (since solutions are largely market-driven by private transport 

companies) and awareness raising and capacity building in local authorities is key to implementing 

solutions on a wider scale throughout Europe.  
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2. WHAT SMARTSET SET OUT TO DO, AND WHAT IT 

ACHIEVED 
 

An urban freight terminal (UFT) is a facility that allows operators of freight distribution in the city to 

consolidate flows of goods for last mile delivery. These freight terminals are generally introduced by 

a local authority in order to improve the environment of inner-city areas (reduction of congestion, 

emissions, improved quality of life, etc). The central aim of SMARTSET was to reduce energy 

consumption and emissions from freight transport by introducing freight delivery schemes based on 

UFTs. There were three core elements identified at the project outset which are key to delivering this 

aim and societal benefits from UFTs: 

 Development of sustainable market-driven business models: this means making a business 

model that allows UFTs to be financially sustainable in the long perspective, without the 

assistance of public funding. 

 Introducing the right incentives and regulation to support the development of UFTs 

 Introducing cleaner vehicles for last-mile delivery  

Monitoring and evaluation of the implemented schemes in SMARTSET aimed to determine whether 

the schemes have delivered what they should, and continuous monitoring throughout the 

implementation phase, has also helped to steer the initiatives. At the project outset, an impact 

prediction was carried out and then key performance indicators (KPIs) were defined to monitor the 

project with respect to the predictions. Throughout the project, data were regularly collected, 

interpreted and used to measure progress at the sites and to steer the initiatives in the right 

direction.  

 

The evaluation consisted of three main parts: evaluation of impact – mainly focusing on savings in 

energy and carbon dioxide; evaluation of the process – mainly focusing on success factors and 

barriers; and evaluation of the business models – mainly focusing on whether the schemes are 

market-based. This report contains the final evaluation, and conclusions and recommendations 

resulting from the project. For more details on the evaluation approach, the reader is referred to 

previous deliverables available on the SMARTSET webpage. The full list of KPIs is available in Annex 1. 

 

There were six main objectives for the SMARTSET project. Although all of the objectives show 

progress in the right direction, some of the specific targets have not been met (Table 1).  

 

We can say that SMARTSET has overall performed well with respect to its objectives. The five 

SMARTSET demonstration sites (Gothenburg, Newcastle, Padova, Rome and Sundsvall) that planned 

to implement Urban Freight Terminals can now show results in terms of existing freight terminals 

with clean vehicles, in all but one case together with supporting local regulations. The success also 

includes results in terms of energy and carbon dioxide savings and in terms of market-based 

solutions operating either without, or with just a small share of, external funding. The three sites 

http://smartset-project.eu/downloads
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Berlin, Forlì and Graz that planned to elaborate feasibility studies and business models for Urban 

Freight Terminals have done so. As a result of this, both Berlin and Graz have got the necessary 

political decisions to continue the work with Urban Freight Terminals, while Forlì still await this 

approval. 
 

Objective relating to Achieved 

Creating market-based business models 
J 

Developing incentives and regulations 
J 

Testing and introducing cleaner and more energy-efficient vehicles J 
Capacity building and networking 

J 
Transferring knowledge J 
Reducing impacts on the energy and environment K 

Table 1 Summary of objectives SMARTSET project, and whether been achieved. J means the objective 

has been met, while K means that the progress is in the right direction, but that the project targets 

have not been completely met (but are on target to do so). 

 
The results are closely related to intensive work with the core aspects: business models; regulations 

and incentives; and energy efficient vehicles. In fact, these three elements go hand-in-hand and are 

all crucial in order to implement UFTs and achieve a reduction in energy and emission reductions.   

 

One clear result from evaluation shows the importance of involving relevant stakeholders in the 

process of development of any urban freight solutions. Beyond the three core SMARTSET aspects, we 

add networking as crucial to the success of urban freight solutions. The aims of the local authority 

who is generally the driving factor in implementing UFTs, are most often to create liveable inner-city 

areas, reduce freight traffic, emissions, noise and energy use. These societal aims of the local 

authority are at odds with the private transport operators who use the UFT, whose aims relate to 

getting their goods to destination in the most efficient way possible. The need for networking is 

partially in order to balance what may seem to be competing aims but also to be able to introduce 

and get acceptance for the right regulations, incentives, and cleaner vehicles. This requires 

cooperation and dialogue between the public and private sectors often facilitated within a local 

freight network. 

 

The impacts of SMARTSET will be greater in coming years, as all SMARTSET sites will continue their 

work with Urban Freight Terminals, e.g. through upscaling to bigger areas, launching of tendering 

processes for new Urban Freight Terminals (UFTs), and inclusion of UFTs in masterplans.  

 

Chapter 3 of this report includes in-depth descriptions of the SMARTSET sites, while chapter 4 goes 

into detail about the project objectives and how the project has achieved with respect to these. 

Chapter 5 includes conclusions and recommendations. Annexes 1 and 2 include the list of KPIs and 

project outputs respectively. 
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3. DESCRIPTION OF SMARTSET CITIES, AND THEIR 

WORK WITHIN THE PROJECT 
 

This chapter gives an overview of each of the cities, and the SMARTSET scheme which is 

implemented of planned within the SMARTSET project. The schemes refer to the market-based 

urban freight management activities that are studied in each of the sites in SMARTSET.  

 
The SMARTSET schemes “at a glance” are included in Table 2 below. 
 

City SMARTSET scheme 

City of Berlin  
Business model for intermodal (road-rail) freight terminal in location 

near the city centre. 

City of Forlì  Business model for an urban consolidation centre 

City of Gothenburg 
Extension of existing UFT (“stadsleveransen”), moving towards full 

market-based system 

City of Graz 
Introduction of last mile goods delivery service (“Bring Me”) and 

feasibility study for UFT 

Newcastle University 
Introduction of consolidation centre for deliveries on Newcastle 

University campus 

Interporto Padova Extension of existing UFT (“cityporto”) 

City of Rome Pilot test of UFT serving new pedestrian zone 

City of Sundsvall 

Shift of long distance goods transport from road to rail (including test 

of duo-locomotive engine1) and test of high capacity vehicle (HCV) as 

well as a feasibility study for UFT.  

Table 2 Summary SMARTSET schemes 

 
 

                                                      
1 Duo-locomotive engine for rail freight can access non electrified yards without having to rely on diesel shunters for the 
last mile. 
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3.1. City of Berlin 
 

The City and its freight 
 

 

The city of Berlin has a population of almost 3.5 million people. The city imports much more goods 

than it exports, so incoming and outgoing vehicles are unevenly utilised. The road system is highly 

utilised, but the rail system still has free capacities. In 2016, three freight villages were located 

outside of Berlin, and one freight village was located near the city-centre (in Westhafen) with its own 

intermodal terminal which mostly serves the west of Berlin. The business model for the Westhafen 

terminal is highly successful, as displayed by strong growth figures and the fact that the terminal was 

already nearing its capacity in 2013.  

 

The SMARTSET scheme 
 

 

Berlin is developing an intermodal city 

terminal, close to the city centre. The 

general idea is to shorten last mile 

transport as much as possible, thereby 

not only cutting costs, but also CO2 

emissions, by redirecting large parts of 

the freight flow onto rail transport. The 

site of an abandoned freight station in 

Berlin Tempelhof, near to the southern 

part of Berlin city centre, proved to be an 

ideal location. 

 

The project was used to develop a business model, in cooperation with potential operators, 

infrastructure providers and potential users, of a future intermodal city terminal. Drafts and schemes 

for the terminal layout were developed, discussed in depth with potential terminal operators, and 

adjusted accordingly. A development plan in three stages was drafted, starting with a very simple 

and cheap to implement design, which remains highly flexible to later adjustments and promises 

maximum versatility. 

 

A fully electric heavy goods vehicle was tested in cooperation with the project “KV-E-Chain” and 

yielded important data and information on how to use such vehicles in the last mile transport of 

intermodal supply chains, in a city logistics context. These experiences will be directly used when 

implementing the operational concept of the intermodal terminal. Cross-promotion events between 

these two projects were used to disseminate information.  

An important element for the success of a future terminal is the electrification of the rail line leading 

to the terminal site. Therefore, SMARTSET was used to initiate and lead discussions with the 

responsible infrastructure provider (Deutsche Bahn). 
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Overall goals 
 

 

The overall aim (within SMARTSET) is to develop a business model for the new intermodal freight 

terminal in Tempelhof. In the long-term, the aim is to build up a market-driven urban freight 

terminal. 

 

The objectives (for the city of Berlin) in introducing this freight terminal are: reduction of traffic and 

CO2 emissions through better bundling in the distribution centre and use of cleaner vehicles, and 

better utilisation of vehicles. 

 

Customers for the scheme (who is willing to pay and why?) 
 
The potential customers are transport operators. The value for the customers of this scheme is in 

achieving cost savings through bundling on their transport route, and having flexible use of 

distribution centre through shared storage space. 

 

Services provided  
 
The services provided to customers are: 

 Flexible lease agreements for storage area 

 Outsourcing of transport to a centrally organised provider (for city distribution) 

 Additional marketing through the use of green transport solutions (e.g. electric vehicles) 

 Access to rail-connection for intermodal shipments 
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3.2. Forlì 
 

The City and its freight 
 

 

The municipality of Forlì is located within the Emilia-Romagna Region, in the centre-north part of Italy. 

It has a population of about 120 000 and it covers an area of 228 square km, mainly part of the 

Pianura Padana (flatland). Its economy has the following structure: 3.3% agriculture, industry 29.5% 

and the remaining 67.2% of services in terms of added value produced at provincial level in 2011. 

In 2006, the MoMe freight urban mobility study was completed, after looking at the issue of goods 

distribution throughout the city. The study concluded that, in order to optimise urban freight, the 

following were necessary: a strong system of regulations; effective access control; and the 

introduction of a van-sharing scheme as a possible solution to reduce congestion and pollution 

connected with freight traffic. The study also highlighted the lack of financial viability of establishing a 

new city freight distribution centre on the outskirts of Forlì. 

 

 
 

The SMARTSET scheme 
 

 

Forlì is developing a business plan analysing last mile distribution within the city centre. The business 

plan for the new scheme sits within a framework of reorganisation and revitalisation of Forlì city 

centre that started with the previous administration and is being carried out by the current 

administration. The plan looks at the establishment of an urban consolidation centre, to be located 

within or near the city centre. The platform will service the shops and businesses located in the 

historical centre only. This action requires the introduction of a new, more efficient system of 

regulations, and these are studied within the SMARTSET project, including the installation of an 

electronic control system at the entrance to the city centre (SIRIO). 

In order to encourage the shift from pollutant and energy-inefficient freight transport, to more 

ecologically-friendly solutions, a system of incentives is studied. It looks at the opportunity to obtain 

grants from local institutions, or from credit institutions. The outcomes of the SMARTSET project 

activities are being used in support of the creation of the city’s new traffic plan. 

Network activities, within events like “Notte Verde”, were were also a key activity in engaging local 

policy makers and organisations. 
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Overall goals 
 

 

The goals of the work done in SMARTSET (for the City of Forlì) are:  

 To reduce local CO2 emissions by using a more efficient and environmentally-friendly solution for 

freight distribution;  

 to improve air quality by replacing deliveries carried out with inefficient vehicles with deliveries 

carried out by “greener” vehicles and an overall more efficient system; 

 to improve the attractiveness of the city centre as a business location for retailers but also a better 

living place 

Customers for the scheme (who is willing to pay and why?) 
 
The project focuses on deliveries to retails shops and businesses located within the historic centre of 

Forlì, an area where local traffic is restricted or closed. The customers of the scheme are transport 

operators delivering to these shops and owners of businesses currently using their own systems. The 

consolidation centre allows them to access the city centre to make deliveries and improve their 

marketing through the use of cleaner vehicles. 

 

Services provided  
 
 

The UFT will allow transport operators to outsource their deliveries to the city centre which is heavily 

access restricted. It will also offer van and cargo-bike sharing services. 
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3.3. City of Gothenburg 
 

The City and its freight 
 
Gothenburg is the second largest city in Sweden with a population of 550,000 in the urban area. 

Gothenburg is located on the west coast of Sweden and is known for a number of large industrial 

companies, as well as being the logistic hub, of Scandinavia, with the largest harbour in the region. 

The city has been working with different measures, to improve the traffic situation in the central 

parts of the city, for the last 7-8 years. Before the launch of SMARTSET, Gothenburg had a small 

consolidation terminal, serving a campus area, as well as a small-scale pilot demonstration of a 

consolidation service in the inner city. The city also had a local freight network that had been running 

for seven years. 

 

The SMARTSET scheme 
 
 

Within SMARTSET, Gothenburg expanded the freight 

consolidation service “Stadsleveransen”, in the inner 

city, and developed it into a financially sustainable 

business that is replicable both in Gothenburg and 

other European cities.  

Additionaly the city demonstrated a new field of 

utilisation for electric vehicles, a custom built car and 

trailer combination was used for transporting fresh 

fish and seafood between the harbour and the fish 

market. The vehicle was delivered and put into 

service in November 2014 (named 

“Feskeleveransen”) and in 2016 an additional three 

merchants at the local fish market ‘Feskekôrka’ are 

envisaged to be using the vehicle. 

Furthermore, new regulations and incentives for the 

inner city were developed, to support the 

development of freight consolidation services and the 

introduction of electric vehicles for freight. A new 

system of regulations and incentives will be implemented in early 2016. 

Finally, the local freight network was developed to be more involved in planning issues related to 

freight, as well as establishing a national network. The local freight network engaged in discussing 

logistics, from a city planning perspective, and has also run workshops on different themes regarding 

the development of logistics solutions in current and new city areas. The national network was 

established and its initial focus was the sharing of views and experiences on main common topics.  
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Overall goals 
 
Gothenburg is developing UFT solutions in order to achieve a number of goals in the central parts of 

the city, such as: 

 Reduced congestion 

 Increased traffic safety 

 Reduced emissions, and less energy consumption from distribution as a consequence by less 

travel distances and clean vehicles  

 Increased attractiveness of the central city area 

 

Customers for the scheme (who is willing to pay and why?) 
 
The main identified customer segments and target groups are hauliers, forwarding agents, and goods 

receivers who benefit from deliveries in an access-restricted zone. Also real estate owners, and other 

stakeholders involved in developing the city area benefit from a better city environment and a 

positive image of the city from using clean vehicles. An important revenue source are sales of 

advertising space on the vehicles, thus organisations benefit from marketing in a prominent location 

with large footfall. 

 

Services provided  
 
The services provided to transport operators are: 

 Common goods reception for shops and other businesses (non-food) in the city centre  

 Reception check and consolidation of goods  

 Delivery to shops according to time schedule  

 Pick up of outward goods 

 Trained personnel managing the reception/registration and the deliveries 

 Short-time storage, and split shipments 
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3.4. City of Graz 
 

The City and its freight 
 
Graz is the second largest city of Austria. It is also the capital of the County of Styria, situated in the 

southeast of Austria. With 270.000 inhabitants, it is an important centre of industry, commerce and 

culture. Graz and its surroundings are still growing year per year. 

 

Within the framework of ‘Gentle Mobility’, the traffic concept of Graz, the inner city has been 

converted into a pedestrian zone, accessible for delivery vehicles from 5 a.m. till 10 a.m. However, 

most deliveries take place towards the end of the authorised time period. When neighbouring stores 

receive their goods simultaneously, from different, part-loaded trucks, the narrow streets become 

blocked, turning every morning into a struggle for pedestrians and trams. 

 

The SMARTSET scheme 
 
 

Within SMARTSET Graz implemented an innovative urban logistics idea: the cargo-bike service ‘Bring 

mE’. As well as bicycle being more environmentally friendly than car or scooter, it can also be faster 

in the mostly pedestrianised city centre and in the surrounding areas, where the roads are mostly 

two-way for bicycles, but one-way for other traffic. The idea is to unburden inner city shoppers of 

their heavy bags, which they can simply leave in store, for delivery to their home by e-cargo bike. 

There is one price valid for the area of whole Graz. The service concept, in combination with other 

measures made independently of the project - such as comparatively high parking fees and free 

public transport in the inner city - motivates people to leave the car behind when shopping.  

In order to build a complete, environmentally friendly urban logistics chain, the City of Graz has taken 

the decision to implement an urban logistics hub, close to the city centre. Both the hub and last mile 

delivery will be operated by a city owned company. A feasibility study for this UFT was prepared 

within SMARTSET. 
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Overall goals 
 
Graz has a historic, liveable city centre. Therefore it’s important that the shops stay attractive – in 

contest with the shopping centres at the city borders. The overall goals (for the City of Graz) of the 

SMARTSET scheme are to: 

 reduce car-traffic in the city centre 

 foster “gentle mobility” (public transport and bikes) 

 reduce emissions (CO2, noise)  

 make city-centre shops more attractive 

 

Customers for the scheme (who is willing to pay and why?) 
 
The target for Bring mE are final customers (people who make purchases in the shops in the city 

centre). The customers can do their shopping when they pass by through the centre of Graz by bike 

or public transport and not worry about carrying their goods home. 

An important aim of the implementation is for Bring mE is to get in contact with the relevant 

stakeholders of goods deliveries and to introduce them to a more environmental friendly way of 

delivering goods.  

 

For the UFT, transporters are the customers for the service and they will get flexibility to deliver in a 

restricted area in the city centre. The temporary mobile hub – as installed some years ago – proved 

the functionality of a hub near 

the city centre. 

 

Services provided  
 
The BringME service delivers the goods that end customers purchase to an address of their choosing. 

This involves picking up the goods at the shops, optimisation of the route and delivery of the goods 

throughout Graz. The goods are transported in an emission-free E-cargo-bike.  

The (future) UFT will provide deliveries and access to a restricted pedestrian area in the city centre. 
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3.5. Newcastle University 
The University and its freight 
 
Newcastle University lies at the heart of a city with a population of about 300,000 within a 

conurbation of about 900,000, which lies on both sides of the river Tyne. It is the second largest 

employer in Newcastle. Its main buildings are located in the heart of the historic Newcastle city 

centre and are characterised by a non-vehicle friendly, built environment. More than 25,000 

students and staff, and more than 90 buildings, make the Campus a major freight receiver, with a 

freight delivery being made to Campus approximately every 90 seconds and 80% of all traffic on 

Campus being freight. The University’s Executive Board had already launched a ‘Coherent Campus’ 

initiative, for Campus pedestrianisation, improved safety, and better air quality and biodiversity. 

 

The SMARTSET scheme 
 
 

Within SMARTSET, and other associated initiatives, a pilot was developed using stakeholder 

participation. Within SMARTSET freight flows were studied in order to understand what solutions 

would be available to achieve overall goals (see below). A consolidation centre was established to 

manage the University’s inbound deliveries. The deliveries are diverted to the consolidation centre 

outside the city, then delivered to Campus, often on the same-day, in a 7.5t GWT Smith Electric 

‘Newton’ truck, purchased for the purpose. The initiative has been widely promoted, both at home 

and abroad.  
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Overall goals 
 
The main goal is to reduce the number of freight vehicles on the campus by 10-25% so as to improve 

the quality of life for staff and students, and to provide an attractive campus for existing and future 

students. A reduction in the carbon footprint of the University is a secondary goal.  

For the demonstration done within SMARTSET, the objectives were to integrate the use of electric 

vehicles, plan and optimise delivery logistics, and test EVs in a commercial operation.  

 

Customers for the scheme (who is willing to pay and why?) 
 
The university itself is the customer for the scheme – they are willing to pay for the scheme in order 

to reduce the number of vehicles on the campus. Efforts are ongoing to increase scale and involve 

other freight receivers in the city centre in order to share the costs. 

 

 
 

Services provided  
 
The service includes redirection of selected supplies from the original delivery destination to a 

warehouse south of Newcastle University and the delivery to site by a fully electric vehicle. The 

service also allows for tracking of goods. 
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3.6. Interporto Padova 
 

The City and its freight 
 
Padua is a city and municipality in the Veneto region, northern Italy. It is the capital of the province 

of Padua and the economic and communications hub of the area with a population of 214,000 

inhabitants.  

The industrial area of Padua was created in 1946, in the eastern part of the city; now it is 

one of the biggest industrial zones in Europe, having an area of 11 million sqm. Here 

there are offices for 1300 companies employing 50,000 people as well as the largest 

multimodal freight village (Interporto Padova) in Italy (and one of the largest in Europe). 

Almost all goods coming from or to Europe pass through Padua. Interporto Padova has, 

in addition to other infrastructure, a dedicated railway line that connects it to the central 

station of Padua. 

 

The SMARTSET scheme 
 
Within SMARTSET, the UFT located within the existing multimodal freight village Interporto Padova 

(“Cityporto”) was extended to include deliveries of new goods such as express parcels and controlled 

temperature goods (perishable food or medicines). In addition, the service was also extended to 

include delivery to external municipalities, such as those in the spa tourist destination of Abano-

Montegrotto. To extend the service to include perishable goods, Cityporto moved to new premises 

with 12 loading docks and close proximity to two new customers 

The project provided a framework for revamping the current Protocol of Agreement between the 

city logistics management and the City of Padova, and for discussing regulations in the city (stronger 

access controls for city centre freight traffic during the permitted time-windows).  
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Overall goals 
 
The main goals for the City of Padua in building the UFT are: 

 Reduction of CO2 emissions  

 reduction of transport km driven  

 more attractive inner city  

 Increased traffic safety  

 

 
 

Customers for the scheme (who is willing to pay and why?) 
 
The customers are transport companies of parcel and perishable goods segment as well as stores 

and shops inner city of touristic spa area (Abano/Montegrotto Terme). These companies are willing 

to pay for the service in order to receive a flexible and dependent delivery in a heavily access 

restricted central area. 

Services provided  
 
Cityporto provides a warehouse of about 1500sqm including about 500sqm of cold store. The UFT 

works as hub for freight consolidation for all the operators located in the Interporto areas. The hub is 

served by 11 LNG powered vans (optimised load) for final deliveries in the city centre. An IT system 

tracks goods delivery from hub to final destination. 
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3.7. Rome 
 

The City and its freight 
 
Rome is a city developed on quite a wide area (Municipal Area is about 1.285 sqkm). The city has a vast 

historic and cultural heritage and huge flows of both tourists and residents. The streets are generally narrow 

in the city centre and extremely congested.   

 

Within this project, the focus is on the ‘Tridente’ area for which the city has created a new pedestrian zone 

and parking areas for residents as well as the installation of Electronic Gates Access System. The area is a part 

of the so called freight LTZ (Limited Traffic Zone).  Access is restricted for the more pollutant categories and a 

discount on the permit price was offered to the lowest emission vehicles. Access is controlled mainly by 

electronic gates. 

 

 

 
 

The SMARTSET scheme 
 
 

Planning has begun for a UFT close to the city centre, with the main goals of collecting and storing goods to 

be delivered in an optimised way, possibly by e-vehicles, along with a van-sharing service for personal 

deliveries.  

Within SMARTSET a UFT pilot was implemented. It was divided into 4 phases. The first phase piloted a small, 

open-air UFT located close to the Tridente zone, operating with two e-vehicles but with no storage facility. 

The second phase piloted the use of an established logistics area, located 7 km from the city centre, where a 

500 m2 zone was dedicated to delivering goods to the city centre using 2 bimodal vehicles (electric and diesel 

engine). The third part was a survey to understand the viability of a van-sharing service, and the final test was 

a micro-logistics zone dedicated to a parcel courier service, by e-vehicle (located in a car-park). The three 

pilot tests were carried out using vehicles equipped to measure movement and emissions. 
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Overall goals 
 
The aims of the city of Rome are to limit the impacts of freight transport in the central parts of the city with 
the goals of reducing emissions and lowering energy consumption, less congestion and increasing 
attractiveness of the centre of the city.  

 

Customers for the scheme (who is willing to pay and why?) 
 
The primary users of the UFT with the van-sharing service will be both transport companies and shop owners, 

using the UFT as a storage space when their own shop storage space is limited. 

Their interest in the service would be flexible access to vans without need for parking / owning their own 

vehicle as well as access to the pedestrianised area. 

A charging system will be proposed by the UFT manager, to logistic operators and shop owners, according to 

freight weight and volume in transit to the terminal. 

 

Services provided  
 
The UFT provides the following services: 

 Receive public goods from/to the shops and other businesses (non-food) in the city centre  

 check reception and consolidation of goods  

 delivery to stores based on the calendar  

 Staff trained to handle the reception / registration and deliveries  

 short-term storage (for shop keepers as well as transporters) 
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3.8. Sundsvall 
 

The City and its freight 
 
Sundsvall is a town in the north of Sweden with a population of approx. 50 000 inhabitants. The city 

is strategically located in the cross of two transport corridors, Green Highway and Botnian Green 

Logistic Corridor. The region is characterised by important pulp, paper and forestry industries and is 

also a world leader in R&D in this area. Sundsvall is also an important location for chemical 

industries, and a regional financial & shopping capital. 

The City of Sundsvall, together with the Swedish Transport Administration (Trafikverket), were jointly 

developing a scheme for shifting long term supply of goods from road to rail, combined with last mile 

distribution by cleaner vehicles. Sundsvall represents a small city in the EU with certain air quality 

problems due to heavy traffic and is obliged to reduce the pollution level.  

 

The SMARTSET scheme 
 
There are 4 parts to Sundsvall’s SMARTSET scheme: 

1. Long-distance shift from road to rail. Sundsvall engaged with several railway operators to make 
possible a dedicated shift from truck to train, from the south of Sweden to Sundsvall and beyond. 
The service is running since December 2014 and is gaining more and more customers.  
  

2. Feasibility study for a UFT (like that in Gothenburg) to be set up in the city. The study made clear 
that there was a great reluctance among shop owners against regulations in the city, mainly from 
fear of losing customers and increase in transport costs. Since the appropriateness of such a UFT 
is doubtful in Sundsvall (very small pedestrian area, no congestion, no acceptance for 
regulations), Sundsvall focused on engaging a recycling company to create a market driven, fully 
financed alternative to an ordinary city logistics operation. The idea is to use the available 
capacity in heavy vehicles to transport waste such as paper, glass and packaging from the shops 
in a shopping centre located in the city centre. Similar services are already in place in other cities 
in Sweden and hopefully it will be implemented in Sundsvall in the near future. 

 
3. The City of Sundsvall investigated how to make long distance road transport more energy 

efficient, by using High Capacity Vehicles (HCVs), heavier than 60 t and / or longer than 25.25 m, 
that are the current allowed length and weight in Sweden. HCVs have been possible after 
dispensation from the current regulations, but due to need of formal national government 
decisions this solution has not been possible to implement. 

 
4. Sundsvall and the Swedish Transport Administration (Trafikverket) investigated the possibility of 

demonstrating a business case with a DUO locomotive, a hybrid locomotive that can use 
electricity on electrified lines and diesel for the last short part of the transport on non-electrified 
yards. A freight operator has declared its willingness to participate in such a demonstration but 
so far the solution has been found to be too expensive for a demonstration. 
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Overall goals 
 
For the City (and Trafikverket), the goal was to reduce CO2 and PM emissions related to freight 

transport. It is also to create a more attractive environment for the inhabitants of Sundsvall. 

 

    
 

Customers for the scheme (who is willing to pay and why?) 
 
For the long-distance transport, the customers are companies transporting freight long distance who 

can achieve cost savings and boost their environmental image by involvement in the scheme. 

 

For the (adapted) UFT, the customers are the real estate owners together with the shop keepers. The 

real estate owners already pay for waste collection and charge the shop keepers for that service. The 

planned goods delivery is an extension of an existing service and will be included in the rental fees 

paid by shop keepers. 

 

Services provided  
 

The long-distance freight transport by rail offers the management of transporting freight by 
rail. 
The (adapted) UFT will provide combined recycling collection and goods delivery resulting in 
less traffic in the pedestrianised area.  
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4. RESULTS 
The SMARTSET project had a number of objectives relating to activities in the project. This chapter 

presents the six project objectives and how well the project has achieved them. For more detailed 

information, the key performance indicators and outputs of the project used as input to this analysis 

are included in Annex I and Annex II respectively. 

  

4.1. Business models 
 

Objective: Develop business models and business cases for freight 

terminals for both last mile freight delivery and shift from road to 

rail for longer distances. 
 

Within SMARTSET 5 sites are operating UFTs mainly on market-based conditions, while 3 sites 

performed a feasibility study of the implementation of a UFT (see Table 3). For the city of Rome, the 

UFT was a pilot test prior to implementation of a full-scale market-based UFT for a newly 

pedestrianised area ‘Tridente’.  

 

Schemes should be market-based in order to ensure their sustainability. In order to create this 

financial sustainability, the key is in understanding who the customers for the service are, and what 

value can be attributed to using the UFT. For several of the cities, the value for the transporters in 

paying for the service of a UFT is in accessing a city-centre pedestrianised area which other 

transporters do not have the same access as those who use the UFT. Thus achieving value and 

creating a business model often goes hand-in-hand with access restrictions (regulations) 

implemented in these cities. For the case of the University of Newcastle, the customer is the 

University itself: there is a value for them in paying for the service to maintain a low level of freight 

traffic on the university campus.  

 

Marked-based conditions usually mean that a scheme is not supported by (financial) subsidies, and 

the revenues cover the cost for the complete service. Most of the demonstration sites in SMARSET 

have initially received some kind of financial support (e.g. for area, facilities, vehicles) but this 

support has decreased over the years. In Gothenburg, for example, the revenues (mainly from 

delivery fees and advertising on the vehicles), only covered 10 % of the costs in the first year, 17 % in 

the second year, 60 % in the third year, with a forecast of at least 80 % in the fourth year. The 

situation was similar in Padua, where the public stakeholder provided funding, free use of terminal 

and vehicles for the first years before critical volumes were reached. This financial support can often 

be justified to public funding bodies by focusing on the societal benefits in terms of better 

accessibility, improved air quality etc. The “customer” or those benefitting from the service, can 

often be more complex than at a first sight, and might include several actors: the city, larger 

institutions (e.g. universities), and/or transport operators. The business model – and its revenue 
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streams – need to be adapted to reflect reality: who benefits, and who is willing to pay for the 

benefits. 

 

It is also important to note that UFTs are not always the best answer. Transport companies are very 

good at optimising their costs and flows, and introducing a consolidation centre or UFT can disrupt 

existing flows, making it more – rather than less – expensive. If transporters or shopkeepers are the 

customers, and it is not clear where value can be added for them by introducing a UFT, then it is not 

necessarily the best solution.  

 

For long-distance travel, the main aim is in creating a business model to shift freight from road to rail 

which is done by bundling goods from several transporters to make it cheaper to transport by rail 

instead of road. Transporters also can market their ‘green’ credentials which is becoming more 

important to end customers. 

 

 

 City UFT Market-based UFT within 

SMARTSET 

Fully market-based UFT 

after SMARTSET 

City of Berlin 
Feasibility study Business model only 

3-6 years; full-scale 

implementation 6+ years 

City of Forlì Feasibility study Business model only 6+ years 

City of Graz Feasibility study Business model only 6+ years 

City of Gothenburg  Yes Operation mainly on 

market based conditions 

Within 1 year 

University Newcastle 

Yes 

Operation on market 

based conditions 

financed by the 

University of Newcastle 

Already market-based 

Interporto Padova Yes Operation on market 

based conditions 

Already market-based 

City of Rome Yes (pilot) Test with subsidies. 6+ years for Tridente  

(other UFTs in Rome 

already functioning on 

market-based conditions) 

City of Sundsvall  Yes (combi-terminal) Operation on market 

based conditions 

0-3 yrs 

Table 3 Introduction or extension of market-based UFTs or feasibility studies of UFT in the 8 SMARTSET sites. 
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4.2. Incentives and regulations 
 

Objective: Develop incentives and regulations which may shift 

transport demand in favour of UFT distribution schemes 
 

All of the SMARTSET sites have regulations and incentives of relevance to creating market-based 

UFTs (Table 4). In most cases, these were not implemented during the project, but were already in 

existence before the project. The importance is to have the right incentives and regulations in place. 

These have been identified in the project and written about in D3.2 Regulations and incentives to 

support market-driven business models for urban freight distribution. 

 

An important part of developing regulations and incentives is networking with the relevant actors 

(local freight network): this is both in order to develop the right kind of regulations for urban freight 

and support the solutions put in place (e.g. UFT), but also to create acceptance of the regulations. 

Transport companies are willing to accept regulations if they are implemented in a long-term 

framework, and they understand why they are being put in place, while local authorities are more 

likely to develop the most appropriate regulations and incentives if they understand the situation of 

the transport companies.   

 

City Incentive / regulation 

City of Berlin National funding for intermodal freight 

Low emission zone  

Noise-based speed limitations 

City of Forlì Access control 

Pedestrian area 

City of Graz Pedestrian area 

City of Gothenburg  Time window 

Pedestrian zone 

University Newcastle Designated loading/unloading bays 

Interporto Padova Time window 

Pedestrian zone 

City of Rome Access charges 

Time window 

Incentives for use of energy-

efficient vehicles 

City of Sundsvall  No 

Table 4 Short overview of incentives and regulations in SMARTSET sites 

 

 

 

http://smartset-project.eu/download/file/fid/866
http://smartset-project.eu/download/file/fid/866
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4.3. Cleaner & more energy-efficient vehicles 
Objective: Increase the number of freight vehicles using clean and 

energy-efficient fuels 
Cleaner and more energy efficient vehicles have been used in all SMARTSET sites apart from one (see 

Table 5). In total, 14 new vehicles have been tested or introduced within the project, while in some 

sites the cleaner vehicle fleet has been expanded, so the total number of vehicles used within the 

SMARTSET project is 25. It is important to note that there was no funding to purchase the vehicles 

within SMARTSET. In the case of Forlì political and organisational barriers hindered the 

implementation of tests of cleaner vehicles, but the aim within the project was to explore their 

feasibility, and they are planned to be introduced in the future. 
 

Cleaner vehicles are still very expensive today (especially fully electric vehicles). This causes a barrier 

since transporters are reluctant to invest in technology that is so expensive and the incentives are 

still not big enough to offset the costs. Cleaner vehicles are in some ways the antithesis of market-

based due to their higher cost: today there is no competitive advantage for transporters to “go 

green”. Thus the introduction of cleaner vehicles needs to be done in concert with actors other than 

transporters who see the value of cleaner vehicles (often local authorities, but also shop owners, real 

estate owners in city centre, or university campus managers), and UFTs and regulations provide a 

way to introduce cleaner vehicles without the transporters feeling the cost but with the other actors 

receiving the gains (reduced CO2, noise, local emissions, etc). 
 

Today there is also a lack of large electric vehicles available on the market (despite a large range of 

smaller electric vehicles (vans)). Vehicle suppliers are reluctant to develop and build vehicles when 

there is not a clear market, and transporters are reluctant to make the investment when the cost is 

still very high. Until the time when a critical mass is achieved, there will be a problem in availability of 

vehicles. 

City Cleaner vehicles used within SMARTSET 

scheme 

What’s been introduced or 

tested as part of SMARTSET 

City of Berlin Fully electric 40t truck Fully electric 40t truck tested 

City of Forlì None None 

City of Graz 2 e-cargo bikes 2 e-cargo bikes introduced 

City of Gothenburg  4 small fully electric vehicles, 3 e-cargo bikes 2 new vehicles introduced 

University Newcastle 1 fully electric truck 1 fully electric truck introduced 

Interporto Padova 11 CNG 4 CNG introduced 

City of Rome 3 bimodal electric/diesel vehicles 
3 bimodal electric/diesel vehicles 

tested 

City of Sundsvall  Train instead of truck 
Tested duo-locomotive 

Shifted freight to train 

Table 5 Overview of cleaner vehicles used within SMARTSET, and those that have been specifically tested or 

introduced as part of the SMARTSET project. 
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4.4. Capacity building 
 

Objective: Capacity building within the consortium and creation of 

networks with stakeholders in the project and external actors to 

improve dialogue and acceptance of proactive freight schemes. 
 

This objective refers to Work Package 5 on Networking & Exchange of Experiences of the SMARTSET 

project. The capacity building within the project was carried out by 6 Peer Review meetings – held 

back-to-back with respective consortium meetings. These Peer Review Meetings were carried out in 

different settings; contents were aligned to the specific needs within a certain project stage. This 

provided a way to successfully create networks within the project. 

 

Networks were established on local, national and transnational levels that greatly contributed to the 

acceptance of sustainable urban freight schemes, know-how exchange and dialogue with the policy 

level. D5.5. Final Report on networks and trans-network cooperation examines in details the work 

and outcomes of networking within SMARTSET.  

 

4.5. Knowledge transfer 
 

Objective: Transfer of knowledge on various aspects of UFTs 

including business models to develop more sustainable distribution 

networks. 
This objective refers to the communication and dissemination of the SMARTSET project and 

activities. The SMARTSET project partners have reported on a number of communication and 

dissemination activities, with the main aim to inform as many end users as possible, from across 

Europe, about SMARTSET. The target group for communication were those who are ready and able 

to use the knowledge delivered by the project. The final report on communication and dissemination 

(available on the SMARTSET webpage) shows that the SMARTSET consortium attributed great 

importance to the communication and dissemination tasks of the project. The partners worked on 

creating a real impact on the European community through the SMARTSET project approach. 
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4.6. Energy & environment 
 

Objective: Reduce the energy and environmental impact of freight 

distribution. 
The SMARTSET project achieved a reduction in energy use of 18kWh/year and CO2 emission 

reduction of 4.5 kTonnes/year (see Table 6). This result is equivalent to about half of the target for 

the project. Each site had its own target, and 3 sites surpassed their targets, while 3 sites were under 

target (and 2 sites did not achieve reductions within the project since they developed business 

models only). The underachievement of the project as a whole is due to the fact that the Sundsvall 

site accounted for over 95 % of the total energy and CO2 emission reductions since their site looked 

at long distance transport (i.e. big potential savings), while the other sites focused on last mile 

transport for which total savings are much smaller (since the distances driven are much shorter). 

Sundsvall are well on their way to achieving their targets, but it requires that their train is fuller – 

there have been some hurdles in getting customers on board, but they are in the process and plan to 

achieve their goal within the next couple of years. 

  

In each of the SMARSET sites, a model has been derived by each responsible partner to calculate 

these figures. The models include number and type of vehicles, distances driven, etc. The models 

were evaluated before and after the SMARTSET activities were implemented. It was up to each site 

to define when the “before” and “after” data were collected due to different states of 

implementation in the sites.  

 

The biggest impact in terms of CO2 emissions and energy comes from the introduction of cleaner 

vehicles. Although the reduction in distance driven plays a role, it is not as large as that from the 

introduction of cleaner vehicles. 

 

The results depend on how the system for evaluation is defined. The models used here focus on the 

last mile (apart from the case of Sundsvall) from the UFT to final delivery, but it is difficult to know 

exactly what effect the UFT would have on the wider freight transport system. In fact, changes to 

driven kilometres for freight can either decrease or increase due to introduction of UFT. Large 

transport companies (e.g. DHL) tend to have their own UFT for which they have optimised routes for 

delivery. Introducing a (second) city-wide UFT may make large transport companies’ existing 

deliveries more inefficient. Such impacts are difficult to take into account, and are not considered in 

the SMARTSET evaluation models. It is thought however that over time, the system will stabilise 

resulting in less freight km (overall) when a UFT is introduced and has reached a critical mass of 

deliveries. 
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City 
Energy 

(GWh/year) 

Energy  

(toe/year) 

CO2  

(tonnes/year) 

Berlin 0.0 0 0 
Forli 0.0 0 0 
Gothenburg -0.2 -20 -70 
Graz -0.1 -10 -20 
Newcastle -0.2 -10 -40 
Padova -0.3 -30 -100 
Rome -0.7 -60 -200 
Sundsvall -16 -1400 -4000 
Total -18 (-36) -1500 (-3100) -4500 (-9000) 

Table 6 Reduction of CO2 and energy in the SMARTSET sites during the project. Figures in brackets are targets 

 

City 
Energy 

(GWh/year) 

Energy  

(kilotoe/year) 

CO2  

(kilotonnes/year) 

Berlin -5 -0,4 -0,9 

Forli -1 -0,1 -0,4 

Gothenburg -4 -0,3 -1,2 

Graz -4 -0,3 -0,6 

Newcastle -3 -0,2 -0,8 

Padova -2 -0,2 -0,8 

Rome -14 -1,1 -4,2 

Sundsvall -97 -7,7 -24,0 

Total -130 (-90) -11 (-8) -33 (-23) 
Table 7 Reduction of CO2 and energy due to the project by 2020. Figures in brackets are targets. 

 

For the long-term impacts (Table 7), these are calculated based on the project results with scaling 

factors for each site. These are described in Table 8. 
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City 
Factor 1  

(larger area) 

Factor 2  

(more cities) 

Comments Factor 

Berlin 1 6 

Many site visits to Westhafen site (fully integrated, 

inner-urban UFT with handling of more than 110.000 

TEUs in 2015. The Westhafen site is the blueprint for 

the new SMARTSET site in Tempelhof).  Entirely 

replicable design. Assume 6 cities. 

6 

Forli 3 5 

The initial area is very small, and will be expanded but 

based on entirely replicable model for 6 cities of equal 

size 

15 

Gothenburg 3 6 

There are many site visits to Gothenburg to see the 

Stadsleveransen scheme. Projections / business plan 

show expansion to two other areas and we imagine 6 

cities can copy the scheme.  

18 

Graz 3 6 
Expansion to include 3 times as many shops in the 

scheme. Entirely replicable in other similar cities. 
18 

Newcastle 3 6 
Plan to expand to include more of inbound goods to 

university. Entirely replicable for campus universities. 
18 

Padova 4 2 
Extension to include even more customers. Replication 

in 1 other city.  
8 

Rome 4 5 

The area will be enlarged by a factor of 4, and we 

envisage other Italian cities being able to copy same 

model. 

20 

Sundsvall   

Trafikverket working to shift more freight from road to 

rail, and based on SMARTSET experience will double 

the size of existing train, and replicate on 2 other 

routes of longer length. 

6 

Table 8 Scaling up factors used to calculate effects by 2020. 
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5. CONCLUSIONS & RECOMMENDATIONS 

 

The SMARTSET project sites have developed UFTs following these different core aspects, and 

achieved important positive impacts for reducing freight vehicles in city centres, as well as reducing 

the environmental and energy impacts of last mile freight distribution. The impacts are expected to 

be significantly greater in coming years, as all of the SMARTSET sites will continue their work with 

UFTs, e.g. through upscaling to bigger areas, launching of tendering processes for new terminals, and 

inclusion of UFTs in city masterplans.  

 

A second important conclusion is that political support and courage is required in order to get UFTs 

up-and-running. Market-based solutions are not enough to create UFTs and deliver more liveable 

city-centres, reduced emissions, energy and noise. This requires support from the local authority, 

which in turn requires the political level to support the initiative, and have the courage to make the 

necessary changes (e.g. through regulation). 

 

 

Work in the SMARTSET project shows that there are a number of barriers to the implementation of 

UFTs. These are described below, followed by recommendations for implementing UFTs to overcome 

(some of) these barriers. 

 

5.1. Barriers to implementation of UFTs 
 

Political support 
The cooperation between public and private sectors is crucial to the development of a UFT. Without 

political support and courage, the public sector involvement cannot go ahead. This can be due to lack 

of political support generally or change in political landscape. Without political support and courage, 

it will be impossible, for example, to implement and maintain regulations (such as access restriction, 

low-emission zones, etc). 

 

Personnel & Competence 
Cities have often not worked very long in the field of freight transport, leaving the field to be 

managed by the transport market. This means that few people work with urban freight in local 

authorities, and that the competence of these people is crucial for success. When few people work in 

Political support and courage is required to develop UFTs. 

The most important conclusion of the SMARTSET project is that the development of UFTs should 

include market-based business models, incentives and regulations, cleaner vehicles and 

stakeholder interaction (networking). These elements go hand-in-hand and the development of 

UFTs should focus on all of these four aspects.  
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a certain field they may create a very tight-knit group with good cooperation, but they are also in a 

vulnerable situation, with changes in personnel having significant impact on the work. 

 

Network 
If there is no network, and no communication between relevant stakeholders, then there is likely to 

be a mistrust between stakeholders. For example, local authorities today are often seen as the 

‘regulator’, simply making life more difficult for transport operators by implementing regulations. 

Without providing a forum which allows stakeholders to discuss with each other, no trust between 

stakeholders can be created, and it is difficult to get traction for ideas and solutions (also on the 

political level).    

 

Identification of value 
If there is unclear value for transporters to use a UFT, it is difficult to get it up-and-running. The value 

for the customers must be identified (this is a core part of creating the business model). For example, 

if there is no congestion, and no regulations exist, then transport companies are unlikely to see any 

value with using a UFT. 

 

Invisible transport costs 
A problem with creating the right business model for a UFT is in trying to understand the transport 

costs. Since transport costs are today not visible to the end consumer, it is today not possible to have 

a full understanding of how much transport of goods costs, thus setting prices for goods delivery is 

problematic. 

 

Sharing information 
UFTs rely on delivering goods from numerous transport companies to the final customer. Tracking 

services are used to track the goods delivered. Each transport company has its own IT system while 

the UFT has its own too. Due to organisational barriers, transport companies are unwilling to share 

their data so those working at the UFT have to deal with several parallel tracking tools 

simultaneously. 

 

Vehicles 
Energy efficient vehicles are crucial for the positive environmental impact of UFTs. There are many 

types of small cleaner vehicles available on the market, but the supply of large vehicles is still limited. 

Cleaner vehicles, especially electric vehicles, are still more expensive than traditional vehicles, and 

transport companies can generally still not maintain a competitive place in the market with today’s 

higher investment costs.  

The lack of electric heavy vehicles on the market is a barrier for cities today. This is a “chicken-and-

egg” problem – small demand means expensive solutions and expensive solutions mean a small 

demand. 
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Location of terminal 
UFTs should be close to the area where the deliveries will be performed. However, UFTs need space 

in order to consolidate and store goods and also have good road access. This can be difficult to 

manage in congested city centre where there are many competing demands on real estate. 

 

Enforcement regulations 
Regulations are key to getting UFTs to work. But there is no point in regulations if they are not 

enforced. 

 

Critical mass 
This applies for long-distance solutions in shifting freight from road to rail. It can be difficult to get an 

operator to drive transport, and difficult to get a critical mass of customers. There must be enough 

freight to transport in order to run a train (unlike UFT where can start small scale).  

 

5.2. Recommendations for implementation of UFTs 
 

Include market-based business models, incentives and regulations, cleaner 

vehicles and networking 
The most important recommendation of the SMARTSET project is to include four core aspects in the 

development and implementation of UFTs: market-based models, incentives and regulations, cleaner 

vehicles for last mile delivery as well as involving all of the stakeholders through networking. 

 

 

Find the value and identify those who benefit 
The value of more efficient goods delivery, and the beneficiary of these values, have to be clarified. 

Scan the public and private stakeholders that have the relevant decision-making power and the 

values for them in terms of strategic objectives and interest. If the UFT can contribute to their 

objectives, these stakeholders benefit from the service and there is a value to be captured and 

included in the business model. Depending on the actual situation this can be relevant for the long-

term or for the starting up phase until the critical volumes are reached and the operation can be 

optimised and become fully self-sustaining.  

 

Involve all stakeholders including politicians 
The complexity of UFT development requires dialogue. Success is highly dependent on political 

support and the involvement of a wide range of stakeholders that cover all the important aspects of 

urban freight distribution. Local freight networks which bring together customers, operators and the 

The development of UFTs should include: market-based business models; incentives and 
regulations; cleaner vehicles and stakeholder interaction (networking). 
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city, are a crucial key success factor. National networks are also important, for the exchange of 

experience and to avoid ‘re-inventing the wheel’ in each city.  

 

Fully market-based solutions are possible but initial funding might be 

required 
Market-based business models are crucial for the long term sustainability of UFTs. SMARTSET shows 

that, with the right conditions, fully market-based solutions are possible. However, getting UFTs to 

run on fully market-based conditions can take several years, so it is necessary to prepare for initial 

external funding. This can often be justified to the public financing bodies by focusing on societal 

benefits that will not be achieved by market-based solutions alone (e.g. reduced congestion, 

improved air quality, reduction in CO2 emissions). 

 

Use regulations to open up new, market-based solutions 
Incentives and regulations, e.g. pedestrian zones, time windows and access charges, support the 

introduction of UFTs and cleaner vehicles and make it easier to find market-based solutions. Cities 

with access charges have a unique possibility to introduce discounts for clean vehicles, which results 

in a more favourable market situation for a UFT using such vehicles. 

 

Cleaner vehicles need special solutions  
Today, the capital cost of vehicles for a UFT generally needs to be subsidised by external funding. 

Additionally, larger (heavier) vehicles are often much more expensive (and very few exist on the 

market) and special solutions are required. These could include involvement in pilot test with vehicle 

manufacturer to use vehicles or conversion of existing vehicles. Several cities can group together and 

define which vehicle they will use. This will create a bigger market and an impetus to get the market 

for the vehicle manufacturers moving. The business case for cleaner vehicles for freight is unlikely to 

be clear for years to come (until the technology becomes more affordable) and preferential access to 

city centres is currently the most effective way to increase deployment of cleaner vehicles. 

 

Know your situation and demand and be prepared to show that it works 
Market based UFTs are extremely complex and depend on the local situation and the demand. A 

step-by-step approach, with pilot tests prepared for up-scaling, are recommended before the launch 

of more comprehensive schemes. Be prepared to prove the service works, before asking customers 

to rely on the new system. Always remain aware of the simple fact that no scheme can work without 

customers; do not underestimate the time and resources required for marketing and customer 

contact. 

 

Use incentives – these may be crucial to success 
There are many small incentives that might make a crucial difference. For example, if locations close 

to the city centre (owned by a local authority) are made available for UFTs, transport operators are 
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more likely to accept the solution and electric vehicles with a relatively short working range can be 

competitive over traditional vehicles. 

 

Include the urban freight terminal in the masterplan 
The UFT is never a stand-alone solution. It should be included in the masterplan of the City, as it has 

a great deal to contribute to the development of a pleasant, competitive and sustainable inner city 

environment. Urban freight transport should be included in the planning of new developments from 

the start, and personnel should be educated in how to do this.  

 

Ensure resources for urban freight in local authorities 
Building capacity and ensuring that resources are sufficient to work on urban freight are key. This 

allows for a better consideration of urban freight in cities and also makes the situation less 

vulnerable to changes in personnel. 

 

Include urban freight in working practises in local authority 
Local authorities can and should play a much wider role in urban freight (beyond the “regulator” 

role), incorporating freight into working practices. Apart from ensuring resources in the local 

authority, this can include: using procurement policy to support urban freight terminals and 

introduction of cleaner vehicles for last mile deliveries; or working with enforcement to sure that 

existing regulations are properly applied. 
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ANNEX 1 KEY PERFORMANCE INDICATORS 
 

Here is the table of KPIs for the project, and the result achieved. Available in Excel table. Green smiley face indicates that they were fully achieved, 

while orange neutral face means that partly achieved, and moving in the right direction, and red face indicates that it has not been achieved. 

 

Objective ID Performance Indicator Target Result Achieved? 

P1. Reduce the 

energy and 

environmental 

impact of freight 

distribution. 

IEE-CPI 1 

Energy consumption 

(GWh/year) from freight 

distribution 

36  GWh/year reduction 

during the project. 56  

GWh/year reduction by 2020. 

18 K 

IEE-CPI 2 

CO2 emissions 

(tonnes/year) from freight 

distribution 

9051 tonnes of CO2/year 

reduction during the project. 

29193 tonnes of CO2/year 

reduction after the project by 

2020. 

4448 K 

PPI 3 

Use of conventional and 

clean energy vehicles (in 

vehicle-kms /year) 

At least 50 % reduction in 

conventional vehicle use in 

each site 

There has been a reduction of use of 

conventional vehicles and uptake of cleaner 

vehicles. We cannot report in % as this 

depends entirely on the system definition (i.e. 

if UFT did not exist before SMARTSET, they are 

100 % new) 

J 

SPI 4  

Average distance "of 

delivery" (vehicle-

kms/tonne or unit) 

Euros per freight delivery will 

be decreased in the same 

time the amount of freight 

transports will decrease 

without affecting the amount 

of goods delivered. 

There is a reduction in freight transport with 
conventional vehicles. J 

SPI 5 
Average cost "of delivery" 

(Euros/tonne or unit) 
Costs are similar. The important thing is not to 
decrease the cost, but that the customers are K 
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sold what is of value to them (e.g. flexible 
deliveries, access at specific times etc). Unsure 
relative  to costs before as this data not 
entirely available. 

SPI 6 

Amount of goods 

delivered (tonnes or unit / 

year) 

Same amount of goods delivered. J 

P2. Develop 

business models 

and business cases 

for freight terminals 

for both last mile 

freight delivery and 

shift from road to 

rail for longer 

distances. 

  

PPI 7 

Number of business 

models developed for 

market based terminal 

schemes  

5 terminals operating on 

market based conditions 

(Gothenburg, Sundsvall, 

Padova, Rome, Newcastle) 

 

3 Business models developed 

for terminal schemes that will 

be operational after the 

project (Berlin, Graz, Forlì) 

5 terminals operating on market based 

conditions (Gothenburg, Sundsvall, Padova, 

Rome, Newcastle) 

8 Business models developed for terminal 

schemes that will be operational after the 

project (as above plus Berlin, Graz, Forlì) 

J 

PPI 8 

Identified barriers and 

success factors for market 

based terminal schemes 

Yes – see D2.1 J 

P3. Develop 

incentives and 

regulations which 

may shift transport 

demand in favour 

of UFT distribution 

schemes  

PPI 9 

Number and type of 

regulation and incentive 

scheme implemented 

At least 1 regulation and 

incentive scheme 

implemented in each project 

site. 

7: (all but Sundsvall). The incentives and 

regulations refer to those also in place before 

the project.  
K 

PPI 10 

Recommendations for 

political action on 

different levels (local, 

national, European) for 

stimulating coordinated 

freight terminal solutions.  

At least 1 Report on the 

regulation and incentive 

schemes applied by each of 

the 7 terminals, including 

detailed information on the 

approval process carried out 

in each terminal. 

1 report written. The incentives and 

regulations refer to those also in place before 

the project. Some of these put in place for 

other reasons than a UFT in place. 

K 
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P4. Increase the 

number of freight 

vehicles using clean 

and energy-efficient 

fuels. 

PPI 11 

Number of sites in which 

clean vehicles of different 

kinds will be tested and 

evaluated for the freight 

distribution connected to 

the micro terminals 

during the project.  

5 sites 
6 sites: Gothenburg, Graz, Newcastle, Padua, 

Sundsvall and Rome    J 

PPI 12 

Number of freight 

vehicles using clean and 

energy efficient fuel 

At least 2 vehicles per site 

In total 26 clean and energy efficient vehicles 

used at demonstration the 8 sites.  

In total 14 vehicles introduced or tested as a 

part of SMARTSET, see details below. 

Demonstration sites 

11 vehicles - on average: 2.2 per site; details: 

Gothenburg (2), Newcastle (1), Padua (4) and 

Rome (3), Sundsvall (1 train) 

Other sites 

Berlin (1), Graz (2) 

J 

PPI 13 

Number of sites in which 

test will be performed on 

stimulating intermodal 

shift from road to rail for 

freight distribution.  

At least two sites 

1 during project period (Sundsvall) 

2 sites will attempt to use rail in their freight 

operations: Berlin and Sundsvall                                           
J 

PPI 14 

Number of sites where 

gas/hybrid cars and cargo 

bikes have replaced 

delivery fleet.  

At least two sites where 

replacement takes place 

6 

Berlin (with a large electric truck -tested in 

Westhafen site), Gothenburg (with electric 

vans and cargo bikes), Graz (with cargo bikes), 

Newcastle (with a large electric truck), Padua 

(with gas powered vans) and Rome (with 

bimodal vans – diesel/electric) 

J 
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P5. Capacity 

building within the 

consortium and 

creation of 

networks with 

stakeholders in the 

project and 

external actors to 

improve dialogue 

and acceptance of 

proactive freight 

schemes.  

PPI 15 

Number of project related 

freight committees 

established.  

One in each partner city with 

at least 7 members - 8 

working groups in total 

8 J 

PPI 16 

Number of stakeholders 

engaged in local network 

meetings.  

At least 7 at each site  

Gothenburg: 25 

Sundsvall: 17 

Graz: up to 8 

Berlin: >11 

Forlí: up to 15 

Rome: up to 15 

Padova: 7 

Newcastle: 19 

 

J 

PPI 17 

Number of network 

meetings to promote 

efficient freight transport. 

24 regional network meetings 

(3 in each demonstration 

country), 10 national network 

meetings (2 meetings each in 

AT, DE, IT, SE and UK), 2 trans-

network meetings. 

57 regional plus several one-to-one meetings ï 

at least three per application site; 

27 national (thereof only one in Italy, 

reasoning well explained in D 5.3) 

J 

PPI 18 
Number of thematic peer 

review meetings. 

6 thematic peer review 

meetings 
6 J 

PPI 19 

Number of 

representatives 

particpating in regional 

network meetings.  

Up to 160 (24*7) 

representatives in total 

Total: 770 

 

Thereof: 

Gothenburg: 160 

Sundsvall: 174 

Graz: 26 (+ one-to-one meetings) 

Berlin: ~ 90 

Forlì: 83 

Rome: 80 

Padova: 34 

J 
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Newcastle: 123 

New Trans-network meeting  2 2 J 

PPI 20 

Number of 

representatives 

participating in national 

network meetings. 

Up to 300  

(30*10)representatives in 

total  

Total: 

822 

 

Thereof: 

Sweden: 185 
Austria: 60 
Italy: 14 
Germany: ~455  
Great Britain: 108 

J 

PPI 21 

Number of workshops 

and other information 

activities.  

100 workshops or information 

activities 
31 (international) and 59 (national) J 

PPI 22 

Number of actions 

(seminar, workshop or 

similar) to promote the 

concept of market driven 

UFT schemes outside the 

merit of SMARTSET 

project.  

At least 8 actions taken to 

promote new schemes 

started on a market 

economical basis (without 

external co-financing from EU, 

the region, the city or similar). 

At least 2 actions per partner. 

31 (international) and 59 (national) J 

P6. Transfer of 

knowledge on 

various aspects of 

UFTs including 

business models to 

develop more 

sustainable 

PPI 23 
Number of web site visits 

during the project period.  
20000 web page visits.  40,014 J 

PPI 24 

Number of external links 

to SMARTSET project 

website 

50 external links 122 distinct websites J 

PPI 25 
Number of press releases 

during the project period.  
30 press releases. 27 (of which 2 via TV) K 
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distribution 

networks. PPI 26 

Number of articles in 

magazines during the 

project period.  

10 articles. 11 J 

PPI 27 

Number of reached 

practitioners in European 

cities  

Outreach to 200 EU cities and 

organisations 
59 national events with 85,991 participants  J 

PPI 28 

Number of presentations 

at major European 

conferences.  

2 Presentations at major 

conferences. 
31 international events with 9,992 participants J 
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ANNEX 2 SMARTSET OUTPUTS 
Below is the table of the outputs achieved from the SMARTSET project, and to what extent they were achieved. Green smiley face indicates that they 

were fully achieved, while orange neutral face means that partly achieved.  

 

Output 
Monitored in 

KPI 
Comment Achieved 

Project terminals operating on the basis of sustainable market 

driven business models  
PPI7 & PPI8 

Only 5 of 8 sites have terminals operating (3 sites 

developed only business model). All are more of 

less financially sustainable at end of project. 
J 

Reduction of the use of transport of goods by individual, 

conventional vehicles 
PPI 3  J 

New market-driven business models developed for urban freight 

distribution and long haul freight 
PPI7 & PPI8  J 

Improved collaboration PPI15– PPI22  J 

Better knowledge on the economic factors that affect the flow 

of goods transport  
SPI5 

‘Cost and revenues’ for operating terminals 

collected (as part of business model evaluation). 

Data analysed in D2.4 and D2.5.  
J 

Better knowledge on new distribution schemes including 

analysis of economic considerations, such as economic 

prerequisites for Urban Freight Terminals. 

SPI5 

‘Cost and revenues’ for operating terminals 

collected (as part of business model evaluation). 

Data analysed in D2.4 and D2.5 
J 

Long-term solutions for extension of UFT schemes, both of 

existing projects and replication in other sites.  
PPI7 & PPI8 

Hand-in-hand with development of sustainable 

business models & market analysis (D2.7). 

Followed up in process evaluation. 
J 

Implementation of regulation and incentives schemes, including 

pricing schemes, virtual incentive schemes and regulation in 

certain geographical areas 

PPI9 

Not implemented during the project, but 

identified which regulations and incentives are 

pre-requisites for UFTs, as well as work started to 

change incentives and regulations in cases where 

K 
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it was identified as important. This is generally 

the start of a long political process. 

Recommendations for political action on different levels (local, 
national, European) for stimulating coordinated freight terminal 
solutions as in SMARTSET 

PPI10 See D3.3 J 

Increased knowledge of prerequisites for proactive regulation 

and incentives schemes and possibilities for public actors to use 

combination of incentives and regulations, thereby affecting 

transport demand, and hands on knowledge of how to develop 

incentives/regulation schemes 

PPI9, PPI10 See D3.1, D3.2 & D3.3 J 

Provision of best practice of current experiences of regulations 

and incentives 
 See D3.1 J 

Identification of barriers to and factors for success of regulations 

and incentives 
 See D3.1 and D3.3 J 

Analysis of how clean vehicles for freight distribution connected 

to UFTs can be part of a sustainable business model.  
 See D4.2 & D4.5 J 

Experiences of performance, potential and limitations to clean 

energy efficient vehicles for distribution 
PPI11-PPI14 See D4.1-D4.5 J 

Identification of barriers to and factors for success of using clean 

vehicles 
 D4.5 J 

Implementation and test of clean vehicles (electrical and hybrids 

as well as biogas vehicles) for freight distribution system 

connected to UFTs. 

PPI11-PPI12  J 

Stimulation and testing of intermodal shifts from road to rail for 

freight distribution. 
PPI13  J 

Establishing long–term feasibility of reduction of energy 

consumption and emissions by serving inner city shopping 

centres with electric and/or hybrid vehicles 

PPI12, PPI14  J 
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Replacement of delivery fleet with gas/hybrid cars and cargo 

bikes and concentration of services 
PPI14  J 

Thematic peer review meetings to improve consortium skills on 

various aspects of UFTs 
PPI18  J 

Set-up of local stakeholder networks PPI15  J 
Regional networks at each demonstrator city PPI19  J 
National network meetings at each demonstrator country PPI20  J 
Workshops & other information activities arranged for key 

stakeholders inside and outside the project. 
PPI21  J 

Improved cooperation climate between all involved stakeholders 

within the 8 SMARTSET sites. 
PPI15-PPI22 See D5.5 J 

Set up of the project website  PPI23, PPI24 D7.2 J 
Press releases PPI25 See D7.7 K 
Articles in magazines PPI26 See D7.7 J 
Dissemination of SMARTSET to multipliers and practitioners  PPI27 See D7.7 J 
European conferences PPI28 See D7.7 J 
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ANNEX 3 LIST OF ABBREVIATIONS 
 

This table provides an overview on all abbreviations used in this document. 

 

Abbreviation Full name | Explanation 

CNG Compressed Natural Gas 

CO2 Carbon dioxide 

GWh Gigawatt hour 

KPI Key performance indicator 

PPI Project-specific performance indicator 

toe Tonne of oil equivalent 

UFT Urban freight terminal 

Table 9: Abbreviations used in this document  

 


