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Glossary and definitions 
 

ANPR:   Automatic Number Plate Recognition System 

CC:   Congestion Charging 

CO2:   Carbon Dioxide 

DVLA:  United Kingdom Driver and Vehicle Licensing Agency 

EU:   European Union 

GVW:   Gross Vehicle Weight 

HC:   Hydrocarbons 

HDV:  Heavy Duty Vehicle are    

ICT:   Information and Communication Technologies 

LDV:  Light Duty Vehicles 

NBGD:  Non-Binding Guidance Document 

NGO:  Non-Governmental Organisation 

NO2:   Nitrogen Dioxide 

NOx:   Nitrogen Oxide 

OCR:   Optical Character Recognition 

OHD:   Off-hour Delivery 

PM10:   Particulate Matter smaller than 10 microns 

PM2.5:   Particulate Matter smaller than 2.5 microns 

PM1:   Particulate Matter smaller than 1 micron 

UCC:   Urban Consolidation Centre 

UVAR:  Urban Vehicle Access Regulation 
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Chapter 1 Introduction 

Non-Binding Guidance Documents  

This document is one of a series of six Non-Binding Guidance Documents (NBGDs) prepared 
within the scope of the Study on Urban Mobility - Preparation of EU guidance on Urban Logistics 

(MOVE/C1/2014-370) as commissioned by the European Commission. The documents aim to 

help stakeholders understand the challenges brought about by logistics activities in an urban 
context, and identify the most suitable measures and actions to overcome these challenges. 

 
This NBGD (N° 2 out of 6) covers the issue “How to structure the logistics sector in Urban 

Vehicle Access Regulation Schemes”. The document provides specific information on the most 
important schemes used to achieve more efficient and sustainable urban logistics operations. 

 

Treating Logistics Activities in Urban Vehicle Access Regulation (UVAR) 

Schemes 

Emissions and road congestion have been ranked as the two most important issues raised by 

freight transport and logistics in urban areas[2]. Additional issues for urban logistics are (i) the 
lack of parking areas for loading and unloading, (ii) lack of space for logistics facilities leading to 

relocation and concentration in suburban areas (logistics sprawl), (iii) regulatory procedures, 
(iv) noise, (v) poor livability in urban areas, (vi) costs for logistics suppliers, (vii) poor 

enforcement of regulations, (viii) energy costs, and (ix) infrastructure wear and tear. 
 

More and more European cities are developing and implementing UVAR schemes to guide the 

mobility within their urban areas. These schemes typically encompass all mobility to, from and 
within urban areas. Specific solutions need to be identified for integrating freight 

transport and logistics activities, given the particular nature of the issues these activities 
may raise and/or encounter in an urban area. 

 
This NBGD aims to assist the policy maker by offering current best practices for the treatment 

of Logistics in UVARs, and suggesting proven solutions to alleviate possible side-effects of the 
UVAR. This document (i) describes the major challenges to frame the logistics sector within a 

UVAR, (ii) offers various options to address these challenges, (iii) describes the advantages, 

disadvantages and impacts of these options, (iv) helps choose the optimal policy approach, and 
(v) offers guidance on the main implementation issues as well as some solutions to mitigate 

undesirable impacts of the scheme.  
 

The goal of these Non-Binding Guidance Documents (NBGD) is to support local authorities who 
are planning to introduce an access regulation scheme, by providing guidance. The guidance is 

primarily aimed for use by public authorities such as municipalities or local agencies responsible 
for the management of the traffic, transport and transport infrastructures within urban areas. 

Logistics and freight transport operators with operations in cities may also benefit from this 

document. No background in logistics or freight transport is required to understand this 
document. More in-depth examples, references and practical guidance can be found in the fully 

referenced Technical Report on which this less technical NBGD is based. 
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Chapter 2 The challenges 
 

Decreasing the current road congestion and transport emissions in urban areas will improve 
overall living conditions for both residents and visitors. Moreover, when properly implemented, 

a UVAR can also create economic benefits (via an increase in the commercial attractiveness of 
the urban area, a reduction of delivery costs to customers and a reduction of overall logistics 

costs). However, to achieve the UVAR objectives in an efficient way, a set of implementation 
steps should be followed. These are illustrated below and discussed on the next page. 

 

Figure 1 Implementation process for UVAR schemes 
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The first step is to clearly identify and formulate the issues (logistics and freight related 
emissions, congestion, noise, safety or other issues). Where and when do they occur? What are 

the causes and drivers of these issues? What is their magnitude? How are they expected to 
develop over time? It is best to map the city logistics activities in your city or region before 

implementing a UVAR using general trends identified in international sources; these might differ 
due to, for example, the structure, location, or terrain in your city.  

 
Once the issue(s) are established, the second step is to discuss and formulate, upfront, a clear 

set of SMART1 objectives that should be achieved by the new UVAR scheme. These can be, 
for example: a specific reduction target for logistics emissions, noise or congestion; or a target 

for increased road safety. Add to these objectives a clear timeline: where and when do you 

want to achieve the change? 
 

Thirdly, two types of UVAR implementation challenges need to be mitigated. These may be 
of an economic nature (e.g. UVARs might have a negative impact on the costs of urban logistics 

activities) or of a technical nature (e.g. installing cameras to enforce the UVAR might require 
new legislation).  

 
The following four specific economic challenges (3a.) need to be addressed:  

 

 Ensure the accessibility of retail stores, offices etc.: Define how the 
region/municipality/city will ensure freight vehicle access to retail locations after the 

implementation of the UVAR. Make sure that freight flows originating outside of the 
urban area, but with a final destination inside the urban area can indeed reach their 

clients. These vehicle drivers can be motivated or encouraged to change behaviour, and 
in so doing they will contribute to the achievement of the SMART objectives (e.g. if a city 

does not ban all freight vehicles, but allows only the best performing fleets (hybrids, 
electric, etc.) via exemptions awarded on environmental performance; reducing 

congestion can reduce logistics costs). 

 Optimise the efficiency of the UVAR: strive as municipality or city to minimise 
unnecessary economic costs for the logistics sector or other urban user groups. (Links 

also to the first challenge. Freight should still find its way to the final consumer. If the 
UVAR is too strict, logistics costs and consumer prices are likely to rise significantly).  

 Avoid “shifting the problem”: Make sure the municipality or city ensures that any 
changes in traffic flows (freight vehicles only passing through the urban area, without 

having an origin or destination in that area) caused by the scheme do not create 
congestion problems just outside of the UVAR-zone. Remember that logistics activities 

are flexible; vehicle routings can be adapted in real time. In that way, the UVAR might 

induce logistics sprawl, which may result in an overall increase of delivery distances and 
a rise in (CO2) emissions; or in logistics staff having to move to a different location for 

work (relocation of economic activities and jobs out of the city). At the same time, local 
congestion may become more manageable if decentralisation of warehouses in suburban 

areas takes place.  
 Aim for a fair stakeholder balance of the negative impacts: Negative impacts of policies 

can often be spread across stakeholders via pricing; to avoid a situation in which just 
one of the supply chain actors bears all costs.  

In many cases, citizens complain to the municipality regarding large trucks, and request 

that these HDVs be banned from their neighbourhoods. However overly-harsh 
regulations for trucks and logistics services would put the viability of businesses in urban 

                                          
1 SMART objectives stand for: Specific – target a specific area for improvement; Measurable– 

quantify or at least suggest an indicator of progress; Assignable – specify who will do it; 
Realistic – state what results can realistically be achieved, given available resources; and Time-

related – specify when the result(s) can be achieved.  
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areas at risk. The challenge in urban areas is to strike an optimal and fair balance 
between mobility, freight transport, economic activities, people’s safety and liveability. 

 
In addition to the impact on the performance and costs of logistics activities, three 

technical challenges need to be considered before and during implementation (3b.). 
These are identified in the NBGD, “Vehicle types, exemptions and (cross-border) 

enforcement of successful UVAR schemes across Europe” 2. Some technical challenges are 
also relevant for the logistics sector. The three additional technical challenges to be 

considered are. 
 Trading-off between, on the one hand, technological costs and data protection concerns 

for vehicle identification, and on the other hand, more effective enforcement, cheaper 

enforcement for large vehicle numbers and more efficient management of exemptions. 
 Defining criteria for vehicle identification consistent with vehicle retrofitting. 

 Determining the treatment of non-local and foreign vehicles in the case of cross-border 
movements. 

 
These technical challenges fall out of the scope of this NBGD. For assessing how to deal with 

these we refer to the specific NBGD “Vehicle types, exemptions and (cross-border) 
enforcement of successful UVAR schemes across Europe” .  

 

The fourth and final step in the implementation process is: consider promoting mitigating 
solutions for urban logistics activities. The logistics sector is crucial for the liveability of urban 

areas, as the vehicles supply freight to urban consumers. Simply banning all freight vehicles will 
therefore impede economic activities such as, hotels and restaurants, retail stores, e-commerce 

etc. The NBGD therefore suggests three mitigating solutions to help the logistics sector to cope 
with UVAR. Three solutions were retrieved from existing literature and considered to be the 

most relevant: Urban Consolidation Centres, cargo bikes and Off-peak deliveries and can be 
promoted by the government implementing the UVAR.  

 

  

                                          
2 The goal of this set of six NBGDs is to support local authorities planning to introduce an access 
regulation scheme by providing guidance. Six aspects of UVARs are regarded, from planning to 

successful implementation.  
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Chapter 3 Available policy options 
 

UVAR schemes can be shaped on the basis of different access restriction criteria. The majority 
of European examples take account of emissions and vehicle weight; these are often called Low 

Emission Zones (LEZ). Some also consider pricing as a separate or additional access restriction 
policy, the so-called congestion charging schemes (CC). Policies or schemes that combine Low 

Emission Zones and Congestion Charging are also possible. Some examples are outlined here, 
more details on these and the over 500 schemes in Europe can be found on 

urbanaccessregulations.eu, and summarized in the corresponding Technical Report. 

3.1 Main characteristics of UVARs of relevance for the logistics sector 

As defined in the European Commission Staff Working Document "A call for smarter urban 

vehicle access regulations3", UVARs are measures to regulate vehicular access to urban 
infrastructure. Access regulations for freight transport can be differentiated by: 

 Access time. 

 Vehicle characteristics (tonnage, dimensions, age, Euro emission category). 
 Load factors. 

 Access charges. 
 

Access regulations generally fall within three categories: prohibitions, which are command 
control measures; charging (pricing), which gives the freedom to adhere to the standards; and 

prioritisation, providing incentives to use best practices. 
 

It is with regard to these aspects that the policy maker can make choices when specifying the 

scheme (the UVAR’s characteristics), and ensure that the scheme is optimally adjusted to both 
local circumstances and the nature and size of the issues at stake. Moreover, a choice also 

needs to be made on how to enforce the UVAR scheme. 

Access time 

Access time regulation to urban areas is one measure that has become increasingly popular; 
especially in Europe. Access time regulations for delivering goods in urban areas, or so-called 

‘Time windows’, have become a fairly common local phenomenon, especially in larger 
agglomerations. In some cities, the time windows have become gradually more strict following 

implementation [3].  

 

For example, in Bucharest, freight vehicles over 5 tonnes can access the city centre only within 

a certain time window, and if granted a permit. The cost of this permit depends on the zone to 
access and the weight of the vehicle. The UVAR’s main characteristics: 

- From 1 July to 31 August: Between 20:00 to 07:00, vehicles over 5 tonnes can access and 
circulate the area only when possessing a permit; outside these hours, the vehicles cannot 

access the area.  

- From 1 September to 30 June: Between 19:00 to 08:00, vehicles over 5 tonnes can access 

and circulate the area only when possessing a permit; outside these hours, they cannot access 

the area. 

                                          
3 SWD(2013) 526 final. 
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Vehicle characteristics 

This scheme should specify very clearly how each individual freight vehicle is treated, based on 

transparent characteristics such as vehicle weight, size, and/or Euro norm emission class. 
There is a trade-off between the effectiveness of the scheme in terms of achieving its objectives 

and the overall efficiency of the logistics system.   
The logistics sector will react to the time windows via changing behaviour. For example: 

businesses can invest in Light Duty Vehicles (LDVs), often UVAR-exempt, for organising their 
last-mile deliveries.  

A number of Europe’s UVARs target larger freight vehicles only. If larger vehicles are banned, 
this can lead to an increase in the total number of freight vehicles in cities or in their 

surrounding regions, if the freight is transported with larger numbers of LDVs, thus increasing 

congestion. Such UVARS themselves may thus form an obstacle to better freight consolidation.  

Load factors 

Load factors have been used as a criterion for UVAR, with the aim being to reduce the number 
of LGVs and HDVs running below their maximum payload capacity, thereby increasing the 

consolidation of shipments. However, it is very hard to enforce. Consolidation increases logistics 
efficiency, reduces freight traffic and congestion, and improves overall environmental 

performance.  

For instance, a UVAR in the city of Göteborg allowed access in its first years (from 2007 on) to 

freight vehicles above 3.5 tonnes only if the driver could demonstrate that the vehicle’s payload 

exceeded 70% of its maximum%[4]. This criterion was abandoned after one year, as 

enforcement proved to be too complex.  

Combining UVAR and Congestion Charging  

Access regulations based on vehicle criteria generally do not charge vehicles for entering the 
UVAR zone. Other access regulations charge certain vehicle types when entering the pre-

defined zone. An important consideration is whether the city wants to combine the access 
regulation based on clear vehicle criteria, with pricing strategies. The city of London, for 

example, has both a Low Emission Zone (LEZ) (supported by a Toxicity Charge as of 23 October 
2017), a UVAR based on vehicle characteristics, and a Congestion Charging scheme (CC). The 

first applies to most of the Greater London area, and the latter applies only to London’s central 
area.  

In Milan, the “Area C” access regulation scheme combines an LEZ with CC. The policies apply 

to both passenger and freight vehicles, and restrict less environmentally friendly vehicles’ 
access to the city's urban area. Access is free for electric and hybrid vehicles. Entrance is 

prohibited for Euro 0 petrol vehicles and diesel Euro 0, 1, 2, 3 and 4 without filters. Access is 
also banned for vehicles longer than 7.5 meters (valid prohibition from Monday to Friday from 

7:30 to 19:30[5].  

 

3.2 Preferred schemes for addressing Logistics in UVARs 

In the Ecorys 2015 stakeholders consultation[6], as part of the study behind this NBGD, 
stakeholders identified two preferred UVAR schemes for addressing local challenges related to 

urban logistics:  
       1. Low Emission Zones (LEZs) and 2. Congestion Charging (CC). 
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This section of the document describes the two schemes in more detail. There are a limited 
number of combined LEZ-CC schemes in existence, current examples include London, Milan, 

Palermo and Rome. Göteborg and Stockholm both have LEZs and CCs.  

3.3 Low Emission Zones: a great variety with some common characteristics 

LEZs define an area with controlled access for certain vehicles. Specific access regulation criteria 

are based on vehicles’ emission levels and vehicle characteristics. Some LEZs only restrict 
access during certain hours of the day, but most operate 24 hours a day. LEZs have been 

implemented as a result of increased public health concerns and policymakers who pay more 
attention to clean air policies. LEZ policies have targeted particulate matter, starting with PM10; 

which are significant contributors to pollution from vehicle emissions, current developments 
focus on NO2. Local policies follow European policy trends. E.g. Directive 2008/50/EC on 

ambient air quality and cleaner air for Europe also included air quality objectives for PM10, PM2.5 
and NO2; including limit values and exposure objectives. 

 

Models of treating the Logistics sector in LEZs 
The implementation of LEZ schemes in Europe has followed different approaches, as can be 

seen from implementations in the UK, Sweden, Greece, Germany and Italy. These are briefly 
introduced below.  

 

The implementation of the LEZ in London (United Kingdom) took place in four phases: in 

2008, it applied to diesel vehicles weighing over 12 tonnes. Six months later, all vehicles with a 
gross vehicle weight (GVW) of over 3.5 tonnes had to comply with the Euro III PM standard 

which applies to HDVs only. In 2012, vans with an unloaded weight of over 1,205 kg had to 

comply with the Euro 3 PM standard, which applies to LGVs, while the standard for heavy goods 
vehicles was raised to Euro IV PM. What defines the London LEZ, apart from its size and its 

inclusion of light goods vehicles, is its extensive use of Automatic Number Plate Recognition 
cameras[7](ANPRs). Future phases include the emissions surcharge from October 2017 for pre-

Euro 4 vehicles and the Ultra-Low Emission Zone which is planned for 2020 and which intends 
to heavily charge all diesel vehicles (including private vehicles such as passenger cars, ~16€ 

light duty, ~130€ heavy duty) which do not meet the Euro 6 standard in the zone currently 
covered by London’s Congestion Charging Zone[8].  (Recent regulations can be retrieved via 

www.urbanaccessregulations.eu). 

 

In Göteborg (Sweden), an LEZ was introduced in 1996, introducing emission controls for diesel 
PM and HC. In 2002 NOx control was added. Swedish LEZs are intended to avoid vehicles of 

more than 3.5t that do not comply with current emission standards from entering cities. The 
basic requirement for entering the Environmental Zones was that all heavy goods vehicles Euro 

2 and 3 must not be older than eight years. Currently, the age limit is 6 years. Vehicles certified 

for compliance with Euro 4 classification will enter the environmental zone until 2016 
(inclusive)[9]. Vehicles certified for or complying with Euro 5 classification will enter the zone 

until 2020 (inclusive). The vehicle´s year of registration is irrelevant for Euro 4 and 5 vehicles. 
Adapted vehicles must meet all the emission standards of the set Euro standard. It is possible 

to upgrade a Euro-2 and Euro-3 vehicle to Euro-5 by retrofitting emission control devices such 
as particulate traps with Selective Catalytic Reduction, approved by the Swedish Transport 

Agency[10]. (Recent regulations can be retrieved via www.urbanaccessregulations.eu). 

 

The Athens LEZ in Greece is only effective from September to July each year, with different 
access regulations for the city centre and for the rest of Athens. Vehicles up to 2.2 tonnes are 

allowed to enter the city centre on alternating days depending on the last digit of the licence 
plate. In the whole of Athens, vehicles over 2.2 tonnes first registered before January 1991 
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were banned in 2013, when the LEZ was established. Each new calendar year the banned 
vehicle registration date is increased by one year, gradually exempting only the newest vehicles 

(Recent regulations can be retrieved via www.urbanaccessregulations.eu). 
 

In Germany, the first LEZs were introduced in Berlin, Cologne and Hannover in 2008. The 
German government has categorised all vehicles into four mutually exclusive classes, according 

to PM10 emissions. Coloured stickers showing the emission group of a vehicle were introduced 
in order to identify low-emission vehicles. Every vehicle in an environmental zone in Germany 

must display the required sticker on the windscreen, making it easy to monitor the 
environmental zone. The stickers apply in every low emission zone in Germany. Each city 

specifies which sticker is required to drive in its environmental zone. As of 2015, 83 German 

cities had implemented LEZs, restricting access of vehicles to the LEZ based on the emission 
class, as indicated by the colour of the windscreen sticker. Only two out of the 83 LEZs did not 

require the green sticker equalling EURO 4. (Recent regulations can be retrieved via 

www.urbanaccessregulations.eu). 

 

The Italian LEZ regulations are diverse, even within a city, because each municipality has the 
freedom to select its own criteria. For example, in Rome, some LEZs require payments while 

others impose night-time regulations on certain types of vehicles. Moreover, zonal boundaries 
vary according to the time of the day and to the day of the week. This regulatory diversity leads 

to overlaps and there are a large number of exceptions[7].  

Milan LEZs include the Area C (Circle of Bastions) and a city-wide LEZ and the limited traffic 

zones of Paolo Sarpi and Naviglia. Area C is delimited by entrances with 43 cameras. From the 
14th February 2017, diesel freight vehicles Euro 4 without a particulate filter can no longer 

access the Area C. In the limited traffic zone Paolo Sarpi the transit and parking of vehicles used 

for freight is forbidden between 00.00 and 24.00 on all days of the week[5]. (Recent regulations 

can be retrieved via www.urbanaccessregulations.eu). 

Enforcement models for Low Emission Zones  

European solutions and techniques for the enforcement of LEZs vary considerably from city to 

city. More detailed examples are included in the technical report substantiating the analysis 
when writing this NBGD. The choice of specific enforcement techniques will impact the rate of 

compliance. Two dominant European LEZ enforcement models can be identified: (i) visual 
surveillance using windscreen stickers and (ii) cameras with ANPR technology.  

 

The analysis substantiating this NBGD resulted in an overview of enforcement strategies in 
different European countries and cities. Cities in the Netherlands, the UK, France, Germany, 

Italy, Denmark and Norway enforce LEZs in the following ways: 
 The Netherlands started surveillance of its LEZs manually, until the ANPR cameras were 

able to be put in place.  
 In Germany and France however, data protection legislation restricts the use of ANPR 

cameras. 
 In most countries with ANPR cameras, authorities have been given access to the complete 

DVLA (UK Driver and Vehicle Licensing Agency) national vehicle registration database and 

compares all data collected by ANPR cameras with the said database. 
 The main Italian LEZs (Rome and Milan C), have ANPR cameras. 

 In Denmark, all LEZs set out three coordinated manual enforcement methods:  

 Municipal inspectors when lorries are visiting a company; 

 Town traffic wardens checking vehicles parked on the street; 

 Police at routine roadside checks.  
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3.4 Congestion Charging (CC) 

Congestion charging is the second most-preferred way to regulate freight flows in an urban 

area. Current analysis shows that, in Europe, this pricing policy is implemented less often than 
the LEZ schemes. Why is CC applied less often than LEZs? Researchers have observed that 

especially low stakeholder acceptance of road pricing is the main obstacle to implementation, 

although its potential efficiency is generally appreciated.  

Models of CC schemes 

An overview of Congestion Charging schemes shows the different approaches which have been 
implemented across the EU for freight, illustrated by examples from London, Rome, Milan and 

Göteborg. More details can be retrieved in the technical report substantiating the analysis 
preceding this NBGD.  

 

In the UK, London, in February 2003, introduced a CC covering the city’s central business 

district; an area of eight square miles. All vehicles entering the zone are required to pay a daily 

fee during business hours (07:00 to 18:00). There is an exemption for vehicles which emit 
75g/km or less of CO2. Operators using automatic payment have a discount of £1 per vehicle 

per day (2017). 

 

In Milan, a CC scheme - called ECOPASS - was introduced in January 2008. In 2012 ECOPASS 
was replaced with AREA C, a CC combined with an LEZ. The area under the scheme covers 8 

km2. Vehicles are granted access between 7.30 am and 7.30 pm if they have paid the daily 
charge. The charge varies according to the emission class of the vehicle identified on the basis 

of the Euro class. Charges apply to both passenger and freight vehicles.  

 

In Göteborg (Sweden), a CC was introduced in 2013 for all vehicles. Its operating cost, 

including costs for maintaining the technical system, customer service and invoicing, was 
approximately €12 million for the first year of operation. This corresponds to 17% of the 

revenue generated by the scheme on a yearly basis.  

 

In Rome there is a CC scheme in the inner area including the historic centre. The area covers 4 
km2 and is subject to access regulations between 6.30 am and 6.00 pm. Freight vehicles pay 

the same charge as passenger vehicles. To be granted a permit for goods delivery and/or 

maintenance work, operators must provide documentation which includes signed contracts with 
the customers located in the CC area.  

Enforcement of CC schemes 

Enforcement of CC schemes is generally achieved by ANPR schemes. The enforcement of the 
charging schemes in Rome and Milan is automatic, thanks to electronic checkpoints at the CC 

zone entrance points[13]. The CC schemes in Norway use a transponder for automatic payment, 
linked to the motorway charging schemes, together with ANPR for enforcement. 

 
The Göteborg CC uses ANPR, (the same technology as in Stockholm). In Göteborg, the accuracy 

of number plate recognition improved during the first year with the percentage of correctly 
identified passages increasing from 80% in January 2013 to 94% in the autumn of 2013[14]. 

London also uses ANPR technology. 

Impacts of CC schemes 

The first ex-post evaluations of Milan CC scheme, requested by the city, have shown by 2008 a 

decrease of approximately 18% in the number of freight vehicles entering a charged area 
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Key Success Factors for implementing Low Emission Zones  

Four key success factors for implementing a LEZ successfully can be identified: 

 
1. Good preparation: experience gained from research carried out within the EU, for 

example in London and Berlin, clearly shows that before LEZs are implemented, drivers’ 
feedback on the LEZ’s characteristics is needed[18, 19]. 

 
2. Create Acceptance: stakeholder acceptance has been obtained in London because the 

London LEZ has been the subject of a particularly strong awareness and public relations 
campaign, as well as because of the severity of the original problem. Transport 

companies were warned about the system a long time in advance (about seven years), 

which meant that the system was better received, because the companies were able to 
plan and prepare. Some businesses also admitted that the introduction of an LEZ 

benefitted them, as it forced them to improve their efficiency, optimise their vehicle 
routing, and become involved in projects to increase the size of their vehicle fleet[7]. 

 
3. Communicate impacts: Transport for London reports significant reductions in PM, 

Black Carbon and nitrogen oxides (NOx). More negative impacts on shipping costs, 
organisation of business, or the transport industry are as yet unknown[20]. 

 

4. Keep improving: there is currently an ongoing debate about the necessity of measuring 
LEZ’s benefits through PM2.5 emission reduction instead of PM10, however the PM2.5 

monitoring network is not extensive. Some experts are also suggesting that it may be 
more appropriate to assess the impact of LEZs in terms of the reduction in elemental 

carbon, black carbon (a fine carbon powder produced by the incomplete combustion of 
hydrocarbons) or black smoke (a marker for diesel soot or the organic fraction of 

particles) rather than PM10, PM2.5 or even PM1
[22].  

 

4.2 Implementing Congestion Charging 

Stakeholder involvement  

The initial absence of sufficient public and political support may explain why many cities 
have not introduced CC despite high congestion levels in their urban areas. 

 
Support can be created by offering incentive schemes. For example, one of the factors for 

receiving public and political support for CC in Stockholm was an agreement with the national 
government granting Stockholm a major infrastructure investment package. This package was 

funded by the CC revenue, and matched by a national grant of an equal amount. This 

agreement inspired Göteborg’s politicians to strike a similar deal, co-funding a large 
infrastructure package with revenues from CCs[14]. In London and Milan, income is ring-fenced 

for sustainable transport. 
 

CC has been an effective way of limiting emissions, due to the reducing and smoothing of traffic 
flows, particularly in London and Milan.  

Cities themselves cannot influence demand for pick-ups and deliveries, and consequently CC 
has demonstrated in some practical situations more limited effectiveness[20]. Two important 

reasons for this are:  

 One concern amongst businesses in the CC area, particularly small businesses, is that CC 
imposes additional direct and administrative burdens both on them and on their 

customers/clients who may choose to shop/eat or do business where travel costs are 
lower[23]. 
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 There is also concern among retailers that CC adds to their customers’ household 
expenditure, thus reducing the customers’ disposable income. However, CC is beneficial in 

helping to reduce both delays and the unreliability of journey times caused by congestion, 
two factors that also discourage customers/clients from travelling to the charging area[23]. 

 
The stakeholder involvement for implementing a CC system is similar to the involvement as 

described for LEZs (see table 2). Two additional issues of attention are to be considered: 
1. To ascertain the necessary pre-CC-scheme support from public and politicians. 

2. To pay special attention to the impact of the scheme for transit-flows. 

Key Success Factors for implementing Congestion Charging  

Various success and fail factors can be identified. These are grouped in three clusters: 

 
1. A key factor for sufficient public support for CC is to present it as a tool beneficial to 

society, rather than an instrument to generate revenue for the municipality[24]. Hence, 
the vital role of communication, marketing and information dissemination in the 

implementation process of a CC must not be underestimated[25]. 
2. Key success factors of the implemented London CC scheme are[26]:   

 Lengthy participatory process which involved continuous and extensive public 
consultation.  

 Visible responsiveness where the views of stakeholders were taken into account 

and led to modifications in the scheme.  

 Range of exemptions is limited; which further smoothed the introduction of CC 

in the eyes of the stakeholders. 

 Willingness to adjust price levels when impacts deviated from the objectives. 

3. In addition to the well-known successful example of London, there have also been 
failures. One example was the rejection of Congestion Charging by the citizens of 

Edinburgh in 2005, two years after the London Congestion Charging started. Lessons 
learned from the Edinburgh case suggest[27] the need for: 

 Drafting clear enabling legislation. 

 Appointing a political sponsor4.  

 Establishing clear objectives.  

 Keeping the CC scheme simple. 

 Engaging stakeholders from the beginning. 

 Maintaining the active promotion of congestion charging benefits.  

 

Table 4 on the next page summarises the measured local impacts of Congestion Charging 
Schemes in some EU cities. 
 

  

                                          
4 The sponsor is an individual or a group who acts at the senior level to be as an advocate for 

the project and ensure that the project delivers the desired outcomes, under the allocated 
resources. The sponsor provides internal political support and ensures right prioritization of 

available funds and resources. 
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for setting up delivery consolidation activity is becoming more robust[29]. 
 

Notable examples of UCCs are to be found in Utrecht[30], Padua[31], Vicenza[32], La Rochelle, and 
Monaco[33, 34] among others. 

 

In Italy, several still-active UCCs can be identified. Among these, Padua’s is one of particular 

interest. It is an example of EU good practice because it has been in operation since 2004, and 
moreover, has proven to be financially sustainable while being successful in reducing adverse 

environmental emissions.  
 

An interesting legal case involving the city of Vicenza (Italy) and large parcel transport 

operators in 2008 demonstrated that there is a precedent for courts, at least in Italy, to accept 
cities’ environmental justifications when imposing the use of a UCC on all external freight 

companies. A city that is actively considering implementing a scheme for consolidating urban 
deliveries must take additional financial and regulatory measures to guarantee a comparative 

advantage for the UCC. It is particularly important to accompany plans for a UCC with 

regulations favouring its use [32]. 

 
Two important factors which are critical to the success of a UCC scheme are: 

 Level of demand. A sufficient UCC user and product delivery volume is required to drive 

down the costs per unit handled, thereby making the UCC competitive with traditional 
urban distribution systems. 

 Fair cost and benefit sharing. UCC costs and benefits need to be shared between the 
various supply chain parties involved in the scheme. 

 
In general terms, UCCs have the greatest prospect for success if they meet one or more of the 

following criteria[35]:  
 Availability of funding, since there is strong evidence to suggest that many UCCs without 

funding may fail. 

 Strong public sector involvement in encouraging their use through the regulatory 
framework. 

 Significant existing congestion/ pollution issues within the area to be served. 
 Bottom-up pressure from local stakeholders (e.g. retailers in a Street Association). 

 Locations with a single manager/landlord. 

 

However, many UCC case studies indicate that residents living close to a UCC are often the 
main opponents of UCC development, for a number of rational reasons. The concentrated 

freight transportation may negatively impact the local community in terms of increased noise, 

reduced community vibrancy and safety despite the fact that a UCC creates employment in the 
local area[32]. Addressing these issues and mitigating them as much as possible in the project 

development phase will enhance the support of this group of stakeholders. 
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and the CO2-equivalent emissions per parcel delivered by 20% and 54% respectively. The 
research is based on a trial experiment, similar to the aforementioned Paris assessment, carried 

out by Office Depot between 2009 and 2010. This experiment tested six cargo bicycles, three 
electric vans and one truck and resulted in a total decrease of 62% in CO2 emissions 

(kg/parcel)[39]. 
 

Barcelona has estimated savings of 912 kg CO2/year/bike with the implementation of such a 
system[37].  

 
Given the advantages and disadvantages of cargo bikes, it would appear that they are most 

suited for the distribution of products with a relatively low bulk density and size, and which have 

simple storage or handling requirements. 

Off-hour Delivery (OHD) 

Another solution for the logistics operators to mitigate UVARs is the use of off-hour deliveries. 
Retailers generally want to receive deliveries of goods during their normal work hours. As a 

result, most lorry traffic occurs during the most congested (daytime) traffic periods.  
 

If enough businesses are able to adjust their schedules to accept deliveries when there is less 
traffic congestion, it could enable transport companies to deliver goods more quickly and at 

lower cost. This would result in less traffic congestion, reduced cost of goods, economic benefits 

and would also be better for the environment[40]. Many of the benefits of off-hour delivery, such 
as reduced congestion, improved air quality and safety, would serve the greater community, not 

just the carriers or customers.   
 

To make an OHD scheme a success, investments in silent equipment by retailers or the logistics 
sector are a necessity.  

 

E.g. in The Netherlands, silent vehicles and delivery equipment for OHD is developed (PIEK 

technology). The government promoted and organised an independent certification the 

equipment. The maximum noise level fir the equipment is regulated by law, certification was 
organised by TNO5. The PIEK technology is currently being exported to other European 

countries. More information can be retrieved via: http://www.piek-international.com/english/ 

 

The most recent large scale study on the benefits of PIEK silent equipment can be retrieved in a 
Belgian study (2011). The final report discusses four main benefits: given a more stable 

engine use, the off-peak deliveries reduce the fuel consumption and hence also emissions. In 
the pilot, the following reductions were realised: CO2 -23% till -67%, NOX -41% and PM10 -42%. 

In off-peak hours, an increase in the average speed per delivery round, due to less congestion 

towards the city, was noted. Organisational benefits are also important. Vehicles and equipment 
can be used more efficiently. The final benefit for the company deploying silent equipment is the 

positive public image, especially in terms of citizens living close to the retail location, often the 

most frequent customers.  

 

An OHD program steered and promoted by the city could switch more than 20% of the 

(currently congested) daytime freight traffic deliveries to off hours; and could achieve sizeable 
pollution reductions[41] . The OHD scheme can fit perfectly into an UVAR zone, where the UVAR 

regulates access during day and off-peak times on different access criteria. Noise reduction can 
be attained by the use of newer, quieter delivery vehicles and equipment. Behavioural changes 

to reduce noise requires training however, especially own goods-vehicle drivers and reception 

staff employed by the customer at the site[42]. 

                                          
5 TNO is the Netherlands’ Organisation for Applied Scientific Research 
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Mercadona, a supermarket chain in Barcelona, has tested OHD and expanded its use to over 
100 of its store locations throughout Spain. London began its OHD implementation in 

preparation for the 2012 Olympic Games and has continued since then. In the Netherlands, 
silent vehicles and delivery equipment for OHD (PIEK technology) are promoted and the 

maximum noise level is regulated. 

 

A study of OHD in New York City, in 2009 and 2010, showed that implementing various OHD 
policies could generate a total savings of between $100 and $200 million/ year in travel time 

and pollution reduction[43]. OHDs were estimated by the 2010 study to be 30-40% cheaper for 

carriers than regular daytime deliveries[44, 45].  

 

Pedestrians and cyclists experienced increased safety and an improved quality of life with less 
interference from deliveries; daytime non-freight travellers benefitted from faster travel speeds; 

freight carriers saw increased productivity; and customers enjoyed increased reliability[44]. 
 

Businesses that are most receptive to OHDs are those that are likely to be open during off 
hours, such as restaurants, bars, hotels, convenience stores, 24-hour supermarkets, 

hypermarkets and medical facilities[45]. “Unattended deliveries” (deliveries made in the absence 
of the customer’s staff, for example in buffer zones) are also a potential solution, although they 

require trust as well as a clear legal framework[43]. 

 
Aside from the benefits, there are some specific challenges. OHD is a simple concept, but it can 

be challenging to implement it because the benefits and costs are not always evenly distributed. 
The most significant negative social impact of OHD is the noise produced by unloading 

operations at night[46]. Transport providers favour OHD since it facilitates operations and the 
use of uncongested roads. Retailers (customers) would, on the contrary, prefer to have the 

goods delivered during regular opening hours, with citizens more interested in having a quiet 
environment during the night and fully re-stocked shelves when shopping. Policy 

interventions[47] should then aim to re-balance social costs and benefits.  
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 Gathering objective field data: emissions, numbers of vehicles (types, time patterns), 
congestion data. 

 In-Depth Interviews (IDIs).  
 Focus groups. The advantage of using focus groups is that information is obtained from 

individuals affected by the situation or close to its solution. Best practice can be taken from 
the airline industry. 

 Ex ante behavioural surveys. Whilst the previous two techniques are qualitative in nature, 
behavioural surveys tend to produce quantitative estimates of how the scheme considered 

for implementation would be affected by a given policy or program.  
 

Step 2: Listen to and engage stakeholders in order to solve issues 

To solve an issue that has been identified as a market failure, it is vital to engage and listen to 
the key stakeholders. Effective engagement of stakeholders (e.g. residents, local retailers and 

regional logistics operators) brings multiple benefits, such as:  
 Common confirmation (or adjustment) of the issue to be solved, or mitigated, by a policy 

intervention. 
 Provides the public and private sector with a full understanding of the constraints and 

expectations of the various stakeholders. 
 Enables the policy maker to chart implementation paths that have a better chance of 

succeeding.  

Both public and private sector representatives need to feel that their points of view are being 
heard and taken into account. 

 

Step 3: Carefully analyse costs and benefits of enforcement approaches, running costs and 

investment needs. 
 

The choice for a specific enforcement model will impact the rate of compliance that can be 
expected. Two dominant enforcement models can be identified for LEZs in the EU: (i) visual 

surveillance using stickers and (ii) cameras with ANPR technology. The first requires limited 

investment, although more staff and costs are required for enforcement than the second 
approach. The latter demands high investments upfront of the implementation.   

 
Moreover, the fines and fees for entering the zone need to be defined. Some schemes allow 

non-compliant vehicles access after payment of an entrance fee, but the majority ban certain 
vehicle types and enforce compliance via fines. 

 
Summarising the brief European LEZ examples depicted above leads to the conclusion that 

before travelling to an LEZ in Europe, a road user must find out which vehicles (often 

differentiated on type, age and/or weight) are included in the UVAR; which emission standards 
are demanded, and how access is enforced.  

 
This information should be made easy to find, especially for companies carrying non-recurrent 

transport flows towards a specific urban area they visit infrequently. Information can be found 
EU-wide on www.urbanaccessregulations.eu, and cities should use this as a dissemination route. 

Transparency on the UVAR criteria and multi-lingual information on the LEZ access conditions 
are a prerequisite for efficient functioning and maximal impact. 

 

Step 4: Consider well-designed pilot tests or introduction phases. 
Although general ex-ante ramification of the expected impacts of a scheme will be obtained in 

steps 1 and 2, the specific outcomes of a scheme for a specific city will remain uncertain until 
the scheme is actually implemented.  
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It can help the implementation if the design of the implementation process allows for changes 
to be made either before the scheme is implemented or once it becomes operational. The main 

benefits of such flexible implementation are that:  
 It can identify issues which need to be ironed out before full-scale implementation. 

 It can develop new, unexpected insights into aspects of the scheme that may have been 
overlooked earlier. 

 If flexibility is allowed for, this can be an excellent means of increasing support from both 
public sector decision makers, the private sector and city residents. 

Pilots can be costly and risky, as they must be as like the full scheme as possible, so the pros 
and cons should be well considered. 

 

Step 5: Think beyond the scheme itself 
The following two questions should be answered satisfactorily before deciding on a specific 

policy intervention, the introduction of a UVAR:  
 Can we mitigate some of the undesirable impacts of the scheme within the UVAR area? We 

have described three commonly used solutions and their tools; Urban Consolidation 
Centres, Cargo Bikes, and Off Hour Deliveries. These instruments can ensure the continuity 

of the necessary logistics flows in the UVAR area. It might be necessary for the municipality 
or city to develop a policy aside from the UVAR for these three solutions.  

 Can we control the impacts of the proposed scheme outside the area itself? The whole 

scheme should of course include appropriate measures to ensure that the benefits of the 
UVAR scheme eventually are not nullified by similar societal costs of the scheme outside the 

UVAR area. This second question is more relevant for city regions, or the national policy 
level.  

 
Consider promoting mitigating solutions for the logistics sector 

Three solutions that can help to mitigate the undesirable side effects of UVARs on the Logistics 
sector have been identified. These are: (i) Urban Consolidation Centres (UCCs), (ii) Cargo bikes 

(CBs) and (iii) Off-hour deliveries (OHDs). These three solutions can mitigate the impact of 

UVARs on the logistics sector, while still allowing for the achievement of the objectives set for 
decreasing congestion and emissions.  

 
Step 6: Help to create more UVAR commonality in Europe   

We recommend two areas in which local policy makers could also help to create more UVAR 
commonality in Europe, thereby preventing fragmentation of schemes and corresponding 

inefficiencies: 
 When implementing a UVAR, it is helpful to start from a regional or national viewpoint 

and develop a coherent existing access typology for freight vehicles, ideally 

aligned with the criteria of neighbouring cities or municipalities. Adhering to 
commonly accepted and broadly used vehicle classifications (e.g. N1, N2, etc.) and 

emission levels (e.g. measured via the Euro norms) can avoid lack of clarity and 
undesirable inefficiencies. 

 Consistent regional, national and EU communication on the access regulation 
schemes is important. For example, cities need to make sure that LEZs and CC 

schemes, when applicable to a certain city/area, can be easily retrieved on the 
municipality websites with common search words. The cities might consider making 

access regulations available at least bilingually (e.g. local language and also English, 

German, French or other European languages). E.g. the website 
www.urbanaccessregulations.eu can support with dissemination. 

 
Step 7: Evaluate and adjust (if necessary)  

As the LEZ or CC UVAR might have a decreasing impact on emissions and congestion it is 
important to organise evaluations of the schemes. The evaluation compares the data retrieved 

in step 1, where the issues are mapped and examined, with the current congestion and 
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emission levels. It becomes necessary to alter or suspend a scheme (e.g. when all vehicles in 
the country meet the access regulation criteria).  

 
Over time, fleet emissions will become similar to those which would have occurred without the 

introduction of an LEZ. The introduction of the LEZ can decrease emissions faster. For further 
benefits, it will be necessary to periodically tighten the criteria. Assessment of the impact of 

LEZs needs to take into account other policy measures implemented within the same time 
frame.  

 
 

 

 
 

 

 
  

Investigate the 
issue thoroughly 

Engage 
stakeholders 

Analyse cost 
and benefits 

Implement 
UVAR after 
pilot tests 

Think beyond the 
scheme itself. 

Mitigate 

Evaluate and 
adjust  

(if necessary) 



EUROPEAN COMMISSION 

                                     Directorate-General for Mobility and Transport 

2017 30    

References 
 

1. Allen, J., et al., A Review of Urban Consolidation Centres in the Supply Chain Based on a 
Case Study Approach. Supply Chain Forum: International Journal, 2014. 15(4): p. 100-

111. 
2. Lebeau, F. and C. Macharis Freight Transport in Brussels and its Impact on Road Traffic. 

2014. 80. 
3. Quak, H.J. and M.B.M. de Koster, Exploring Retailers’ Sensitivity to Local Sustainability 

Policies. Journal of Operations Management, 2007. 25(6): p. 1103-1122. 

4. Arvidsson, N., The Milk Run Revisited: A Load Factor Paradox with Economic and 
Environmental Implications for Urban Freight Transport. Transportation Research Part A: 

Policy and Practice, 2013. 51: p. 56-62. 
5. Milan, C.o. Zone Traffico Limitato. 2016; Available from: 

http://www.comune.milano.it/wps/portal/ist/it/servizi/mobilita/Regole_permessi. 
6. Maes, J., Report on Online Stakeholder Consultation, in Study on Urban Mobility - 

Preparation of EU Guidance Documents on Urban Logistics. 2015, Ecorys. 
7. Dablanc, L. and A. Montenon, Impacts of Environmental Access Restrictions on Freight 

Delivery Activities The Example of Low Emission Zones in Europe. Transportation 

Research Record: Journal of the Transportation Research Board, 2015. 2478: p. 12-18. 
8. London, T.f., Ultra Low Emission Zone. Update to the London Assembly, Feb 2014. 2014, 

Transport for London. 
9. Trafikkontoret, Assessment of Environmental Zone in Göteborg: A Report for the Traffic 

& Public Transport Authority of the City of Göteborg (on line). 2006. 
10. SadlerConsultants. http://www.urbanaccessregulations.eu/. Urban Access Regulations in 

Europe 2015; Available from: http://www.urbanaccessregulations.eu/. 
11. Navarro, O. and T. Vanelslander, Concept Technical Report: Urban Vehicle Access 

Regulation Schemes, in Study on Urban Mobility - Preparation of EU Guidence documents 

on Urban Logistics. 2015, University of Antwerp. 
12. Wolff, H., Keep Your Clunker in the Suburb: Low-Emission Zones and Adoption of Green 

Vehicles. Economic Journal, 2014. 124(578): p. F481-F512. 
13. Comi, A., et al. Differentiated Regulation of Urban Freight Traffic: Conceptual Framework 

and Examples from Italy. in 13th International Conference of Hong Kong Society for 
Transportation Studies, Hong Kong, China. 2008. 

14. Borjesson, M. and I. Kristoffersson, The Gothenburg Congestion Charge. Effects, Design 
and Politics. Transportation Research Part a-Policy and Practice, 2015. 75: p. 134-146. 

15. Broaddus, A., M. Browne, and J. Allen, Sustainable Freight: Impacts of the London 

Congestion Charge and Low Emissions Zone. 2015. 
16. Bhuiyan, M.F.H., A. Awasthi, and C. Wang, Investigating the Impact of Access-Timing-

Sizing Regulations on Urban Logistics. International Journal of Logistics Systems and 
Management, 2015. 20(2): p. 216-238. 

17. Tögel, M. and L. Špička, Low Emission Zones in European Countries. Transactions on 
Transport Sciences, 2014. 7(3): p. 97-108. 

18. London, T.f. London Low Emission Zone Impacts Monitoring Baseline Report, July 2008. 
2008  [cited 2015 08 Septemberr 2015]; Available from: http://content.tfl.gov.uk/lez-

impacts-monitoring-baseline-report-2008-07.pdf. 

19. Lutz, M. and A. Rauterberg-Wulff, A Year Environmental Zone Berlin: Effect Studies 
2009, Senate Department for Health Environment and Consumer Protection. 

20. Giuliano, G. and L. Dablanc, Approaches to Managing Freight in Metropolitan Areas. City 
Logistics Research A Transatlantic Perspective, T.R.B.o.t.N. Academics, Editor. 2013: The 

National Academic of Sciences Building, Washington D.C. 
21. Fensterer, V., et al., Evaluation of the Impact of Low Emission Zone and Heavy Traffic 

Ban in Munich (Germany) on the Reduction of PM10 in Ambient Air. International Journal 
of Environmental Research and Public Health, 2014. 11(5): p. 5094-5112. 



EUROPEAN COMMISSION 

                                     Directorate-General for Mobility and Transport 

2017 31    

22. Cyrys, J., et al., Low Emission Zones Reduce PM10 Mass Concentrations and Diesel Soot 
in German Cities. Journal of the Air & Waste Management Association, 2014. 64(4): p. 

481-487. 
23. London, T.f., Public and Stakeholder Consultation on a Variation Order to Modify the 

Congestion Charging Scheme. Impact Assessment. 2014. 
24. Eliasson, J., The Role of Attitude Structures, Direct Experience and Reframing for the 

Success of Congestion Pricing. Transportation Research Part a-Policy and Practice, 2014. 
67: p. 81-95. 

25. Noordegraaf, D.V., J.A. Annema, and B. van Wee, Policy Implementation Lessons from 
Six Road Pricing Cases. Transportation Research Part a-Policy and Practice, 2014. 59: p. 

172-191. 

26. Ison, S. and T. Rye, Implementing Road User Charging: The Lessons Learnt from Hong 
Kong, Cambridge and Central London. Transport Reviews, 2005. 25(4): p. 451-465. 

27. Rye, T., M. Gaunt, and S. Ison, Edinburgh's congestion charging plans: an analysis of 
reasons for non-implementation. 2008. 31(6): p. 641-661. 

28. Allen, J., G. Thorne, and M. Browne, Good Practice Guide on Urban Freight,. Bestufs, 
Rijswijk, Pays-Bas., 2007. 

29. Leonardi, J., et al., Feasibility Study of a Network of Consolidation Centres in 
Luxemburg, in International City Logistics Conference, June 17-19. 2015: Tenerife, 

Spain. 

30. Degenkamp, M. Ultrecht Experience: Utrecht and Freight Policy. in Webinar 2013. 
31. Danielis, R., L. Rotaris, and E. Marcucci, Urban Freight Policies and Distribution Channels. 

European Transport \ Trasporti Europe, 2010. 46: p. 114-116. 
32. Ville, S., J. Gonzalez-Feliu, and L. Dablanc, The Limits of Public Policy Intervention in 

Urban Logistics: Lessons from Vicenza (Italy). European Planning Studies, 2013. 21(10): 
p. 1528-1541. 

33. Dablanc, L., Goods Transport in Large European Cities: Difficult to Organize, Difficult to 
Modernize. Transportation Research Part A: Policy and Practice, 2007. 41(3): p. 280-

285. 

34. SUGAR, SUGAR: City Logistics Best Practices: A Handbook for Authorities, L. Dablanc, 
Editor. 2011, EUs European Regional Development - INTERREG IVC programme. 

35. Browne, M., et al., Urban Freight Consolidation Centres Final Report. Transport Studies 
Group, University of Westminster, 2005. 10. 

36. Leonardi, J., M. Browne, and J. Allen, Before-After Assessment of a Logistics Trial with 
Clean Urban Freight Vehicles: A Case Study in London, in Seventh International 

Conference on City Logistics, E. Taniguchi and R.G. Thompson, Editors. 2012. p. 146-
157. 

37. Melo, S., P. Baptista, and A. Costa, Comparing the Use of Small Sized Electric Vehicles 

with Diesel Vans on City Logistics, in Transportation: Can We Do More with Less 
Resources? - 16th Meeting of the Euro Working Group on Transportation - Porto 2013, 

J.F. DeSousa, et al., Editors. 2014. p. 350-359. 
38. Barner, E. It's Boom Time for Cargo Bikes. in European Cycle Logistics Conference. 2014. 

Nijmegen, Netherlands: http://www.cyclelogistics.eu/. 
39. Browne, M., J. Allen, and J. Leonardi, Evaluating the Use of an Urban Consolidation 

Centre and Electric Vehicles in Central London. IATSS Research, 2011. 35(1): p. 1-6. 
40. Labelle, J., F. Sheena, and E. Gottschling, Off Peak Delivery. A Pilot Project for the 

Chicago Region. Urban Transportarion Centre, 2015. 

41. Holguin-Veras, J., et al., Overall Impacts of Off Hour Delivery Programs in New York City 
Metropolitan Area. Transportation Research Record, 2011(2238): p. 68-76. 

42. London, T.f. Transport for London’s Code of Practice for Quieter Deliveries. Transport for 
London Freight 2015  [cited 2015 28 November 2015]. 

43. Holguin-Veras, J. Urban Freight Transport: The Final Frontier and Our Role as Pionners. 
2013. 



EUROPEAN COMMISSION 

                                          

     

44. Holguin-Veras, J., et al., The New York City Off Hour Delivery Project: Lessons for City 
Logistics, in Eighth International Conference on City Logistics, E. Taniguchi and R.G. 

Thompson, Editors. 2014. p. 36-48. 
45. Holguín-Veras, J. and F. Aros-Vera, Self Supported Freight Demand Management: Pricing 

and Incentives. EURO Journal on Transportation and Logistics, 2014. 4(2): p. 237-260. 
46. Yannis, G., J. Golias, and C. Antoniou, Effects of Urban Delivery Restrictions on Traffic 

Movements. Transportation Planning and Technology, 2006. 29(4). 
47. Marcucci, E., V. Gatta, and L. Scaccia, Urban Freight, Parking and Pricing Policies: An 

Evaluation from a Transport Providers' Perspective. Transportation Research Part a-Policy 
and Practice, 2015. 74: p. 239-249. 

 

 
 

 
 

 
 

  



EUROPEAN COMMISSION 

                                     Directorate-General for Mobility and Transport 

2017 33    

HOW TO OBTAIN EU PUBLICATIONS 

Free publications: 

• one copy: 

via EU Bookshop (http://bookshop.europa.eu); 

• more than one copy or posters/maps: 

from the European Union’s representations (http://ec.europa.eu/represent_en.htm);  
from the delegations in non-EU countries (http://eeas.europa.eu/delegations/index_en.htm);  

by contacting the Europe Direct service (http://europa.eu/europedirect/index_en.htm) or 
calling 00 800 6 7 8 9 10 11 (freephone number from anywhere in the EU) (*). 
 

(*) The information given is free, as are most calls (though some operators, phone boxes or hotels may charge 

you). 

Priced publications: 

• via EU Bookshop (http://bookshop.europa.eu). 

Priced subscriptions: 

• via one of the sales agents of the Publications Office of the European Union 

(http://publications.europa.eu/others/agents/index_en.htm). 

 

 
 





 

 

 


