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Executive Summary 
 
1 Introduction 
 
This report is the first deliverable from Task 6.1 Technical and market-regulatory recommendations 
for integrated flexibility services and considers the business environment within which the SENATOR 
products and services would be provided, considering both policy/regulatory and market-based 
issues.  
 
2 EU Policy Review and Competition Law 
 
EU policy has sought to encourage city authorities to seek a balance between economic and 
environmental objectives in relation to urban logistics, recognising that efficient urban logistics is 
essential for the economy and the quality of life in cities.  It also emphasises that logistics is a largely 
neglected area of urban transport policy and planning.   The EU has mainly focused on providing 
guidance for, and best practice on, urban logistics rather than introducing legislation.  
 
In relation to competition law, SENATOR should be in a position to provide a neutral ‘third party’ 
approach to the effective receipt and dissemination of information between the actors in the urban 
logistics supply chains.  However, it will be extremely important in the design of the SENATOR tool to 
ensure that no ‘strategic information’ exchange is possible between competitors or non-competitors 
whether this is by design or default.  A further way in which SENATOR can mitigate any risk of distorting 
the market by restricting participants is to allow open access and participation by market players 
irrespective of their size.  Finally, it is necessary to ensure as much transparency in the SENATOR 
system as possible, without compromising the rules of information exchange and confidentiality. 
 
3 Urban Logistics – Market Structure 
 
The urban logistics sector in Europe should be regarded as being highly competitive and operationally 
very efficient.  It generally operates in the private sector and on purely commercial terms;  although 
some national postal operators are state owned, they operate on commercial terms as in effect private 
enterprises. 
 
Diesel powered road transport is currently the dominant mode, although the actual final deliveries 
into receivers’ premises are also undertaken by other means, such as cargo bikes and on foot etc., and 
some cites have been experimenting with more sustainable solutions such using fleets of electric vans, 
trains/trams and barges. 
 
There are three main types of commercial organisations involved in urban logistics, namely:  

 Shippers – the organisations which physically despatch goods into urban areas as a result of 
demand from its population.   

 Logistics operators – the commercial organisations which physically convey goods into urban 
areas on behalf of shippers. 

 End-users or consumers – the ultimate end-users or purchasers of the goods that are 
delivered into urban areas.   
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Within urban logistics, the public sector’s role can be divided into two broad areas: 
 The provision and management of highway infrastructure (including the kerbside); and 
 Undertaking economic, safety and environmental regulation.   

 
However, it could be argued that a further objective of public policy in urban areas in relation to urban 
logistics should be to encourage efficient logistics which will benefit the economy of the urban areas 
which are being served.   Often efficiency and sustainability can be achieved simultaneously  and the 
objective of public policy should be to seek ‘win-win’ solutions that optimise overall economic benefits 
(while taking into account economic externalities) rather than just seeking to minimise the ‘nuisance’ 
caused by urban logistics through regulation. 
 
4 Key Demand Drivers  
 
Overall drivers of demand for consumer goods in Europe have been driven by increasing urbanisation 
of the population and the increasing importance of the services sector rather than manufacturing, 
which affects the mix of goods which are distributed into and out of urban areas.  
 
Another important demand driver over the last 20 years is the growth of retail goods sold via e-
commerce platforms at the expense of sales via traditional ‘bricks and mortar’ outlets.  This trend has 
been hastened by the impact of lockdowns due to the Covid-10 pandemic.  The implication of this 
trend for urban logistics is that demand is being met by the use of smaller HGVs and LGVs to fulfil 
deliveries on a multi-trip basis rather than larger deliveries to retail outlets by HGVs.  The rise of e-
commerce suggests increasing trip rates into urban areas by freight vehicles. 
 
Other key trends are: 

 The rise of convenience retail, where many households have abandoned the traditional 
weekly trip to the supermarket/hypermarket for groceries replaced it with an e-commerce 
order of some staple non-perishable items, supplemented by daily or every other day visits to 
convenience (‘metro’) type grocery stores for fresh and perishable groceries. 

 The rise of on-demand services, whether purchasing digital services (e.g. streaming of music), 
through to the delivery of takeaway food through the use of digital applications. 

 
5 Urban Logistics – Business Models 
 
There are three broad types of business models for urban logistics: 

 The classic logistics model where goods are delivered in larger vehicles to ‘bricks and mortar’ 
retail outlets via a network of National and Regional Distribution Centres (NDCs and RDCS); 

 ‘E-commerce 1’ where goods are delivered from large RDCs direct to consumers (e.g. Amazon) 
often using a dedicated fleet of delivery vehicle (e.g. Amazon);  

 ‘E-commerce 2’ where goods are delivered from a single national Customer Fulfilment Centre 
to consumers, usually using parcel operators and via their cross-docking facilities located on 
the outskirts of urban areas. 

 
The large ‘bricks and mortar’ retail chains are generally able to despatch fully laden and full size HGV 
loads when delivering into urban areas.  Likewise, many other distributors (e.g. food or beverage 
wholesalers) are also able to assemble sufficient cargo so that they can despatch fully laden vehicles 
into urban areas (albeit generally on a milk round basis).  Consolidation within this sector over the 
past decade has also aided this process.   
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In the e-commerce sector, the common practice of contracting specialist 3PLs (including parcel 
couriers) means that goods delivered into urban areas from multiple shippers (often competitors) will 
end up being consolidated and ultimately delivered by common logistics operators using shared 
transport capacity.   
 
In each case the goods vehicles entering urban areas are, predominantly, already running fully-laden 
(or approaching fully-laden) on the initial inbound flow. Furthermore, it means the number of vehicle 
movements into urban areas is significantly reduced.  Overall, cargo consolidation into urban areas is 
already happening, driven by market mechanisms rather than regulation.    
 
6 Emerging Issues and Associated Policy/Market-Based Measures  
 
The key issue in relation to urban logistics is the need to minimise the environmental impact of urban 
deliveries and public policy therefore seeks to both minimise the impact of urban logistics and 
enhance the wider urban environment, while at the same time acknowledging that goods still need to 
be efficiently delivered to ensure that urban areas remain economically competitive and attractive 
places to live or work (from commercial perspective).   
 
The key long-term objective currently with respect to minimising the environmental impact of urban 
logistics is the replacement of diesel and petrol powered freight vehicles by other forms of propulsion 
(principally battery electric vehicles) and the greater use of non-road modes where feasible such as 
cargo-bikes, so called ‘portering’ (where cargo is handled over to delivery staff at designated drop-off 
points for delivery on-foot, aided where appropriate by carry-bags, sack-trucks or battery-electric 
powered trollies) and, in some more limited cases, rail and barge.   
 
The other main area where the environmental impact of urban logistics can be mitigated is through 
the application of highway management powers.  These powers assume the use of diesel or petrol 
powered road freight vehicles, but the type and time of day they can operate is restricted through: 

 Weight and length restrictions  
 Time restrictions  
 Restricting or banning vehicles which generate the highest levels of gaseous and particulate 

pollutants.   
 
A number of urban areas have introduced road charging schemes either to reduce road congestion 
(congestion charges) or to improve air quality (Low Emission Zones). 
 
Urban consolidation centres are where multiple freight operators (3PLs and own account operators) 
initially deliver goods into a warehouse type facility located on the urban fringe.  However, where their 
use has been voluntary take-up to date has been very limited because additional handling adds cost 
to the supply chain, large-retail chains are already receiving  deliveries in full loads and 3PLs (such as 
parcel couriers) are already in effect consolidating cargo from multiple shippers into shared transport 
capacity.  As a result, freight vehicles are already running fully-laden (or approaching fully-laden) on 
the initial inbound flow into urban areas.  Further large-scale take-up of urban consolidation centres 
is therefore unlikely, except where special/specific circumstances have been demonstrated and 
necessitate some form of consolidation.  
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1 Introduction  
 
1.1 Objective of Report 
 
This report is the first deliverable from Task 6.1 (Technical and market-regulatory recommendations 
for integrated flexibility services) and describes the business and regulatory environment within 
which the SENATOR products and services would be provided, considering both policy/regulatory and 
market-based issues.  
 
The policy/regulatory issues considered are: 

 EU  urban logistics and technology policy to ensure that the tools and services developed 
during the project are in line with these policies; 

 EU anti-trust and competition law to ensure that any horizontal and vertical collaboration 
between commercial players is in line with EU law in this area; and 

 Ensuring that vertical and horizontal collaboration is in line with EU data protection and 
privacy law. 

 
The market-based assessment of the business environment considers: 

 Societal trends; 
 Technological drivers; 
 Demand drivers; and 
 Emerging business models in relation to urban logistics. 

 
 

1.2 Working Definitions 
 
Urban logistics may be defined as the movement of goods, equipment and waste into, out, within or 
through an urban area1.  It is a broader definition than ‘urban freight transport’ as it includes the 
movement of vehicles related to the provision of services (i.e. including the transport of equipment 
and tools required for servicing activities, such as maintenance and repairs) rather than just the 
movement of goods and waste. 
 
Urban freight transport is the subset of urban logistics that relates only to the movement of goods 
and waste.  
 
However, the SENATOR project is focused on the movement of goods and waste rather than servicing 
activities and so the scope of the project is essentially closer to that of urban freight transport. 
 
In economics, demand is the quantity of a good or service that consumers are willing and able to buy 
at a given price in a given time period.  The level of demand for particular goods and services is 
influenced by a number of factors, including necessity, quality, convenience, purchasers income and 

 
1 COMMISSION STAFF WORKING DOCUMENT A call to action on urban logistics, European Commission 2013 
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tastes/fashions.  Supply, on the other hand, refers to the total amount of a specific good or service 
that producers are able and willing to make available to consumers.  Urban logistics (and by extension 
urban freight transport) is a derived demand; the demand for urban logistics is the result of demand 
for goods (which subsequently needs to be transported into an urban area from distant locations) 
rather than demand for urban logistics services in its own right. 
 
Shippers refers to the organisations which physically despatch goods into urban areas as a result of 
demand from its population.  The process of transporting goods into urban areas can be undertaken 
either directly by shippers (using their own transport fleet) or by specialist logistics service providers 
(freight transport operators) on behalf of shippers.  Supply within urban logistics therefore generally 
refers to the amount of freight transport capacity that can be made available to shippers rather than 
the amount of goods available.  The total supply of freight transport capacity will be defined by the 
number and size of HGVs, vans or cargo bikes etc. that operators can make available to shippers.  
 

 
1.3 Generic Stakeholder Analysis 
 
Urban logistics involves the movement of vehicles in urban areas which generate economic 
externalities, such as environmental emissions, congestion and noise, the latter being a particular 
issue if deliveries are being made at night.  These issues cause concern for residents in urban areas 
and for the city authorities that are responsible for environmental regulation and transport policy.   
 
At the same time, however, residents want to have a wide range of goods available in the local shops, 
to visit bars and catering establishments and to receive e-commerce parcels at their homes or offices.  
They would also recognise that freight transport activity generates employment, as well as supporting 
city economies by providing an efficient low cost service.  Taking these different perspectives into 
account, it is important that the regulatory/policy regime reflects the interests of local residents as 
well as the private and commercial interests of the private sector freight industry.   
 
The different expectations of the various actors in relation to urban logistics can be described through 
stakeholder analysis, which categorises the different groups of people and organisations with an 
interest in the subject and highlights their different expectations. 
 
The figure below shows the main stakeholder groups that are affected by freight transport in cities, 
with their main expectations.  In very general terms, residents and visitors are seeking a high quality 
of life/experience, while transport operators and their customers have a strong interest in achieving 
low cost, on-time deliveries. 
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Figure 1.1: Urban Freight Transport – Key Stakeholders 
 

 
 
 
These different expectations can result in conflicts that need to be resolved through trade-offs 
between the private needs of the freight industry and its customers and public needs (improved air 
quality, lower congestion etc.) through the intervention in the market by city authorities.  In economic 
terms, where the costs of private activities are not fully reflected in the user costs of the freight 
industry and their customers, there is market failure;  the public sector therefore has a role in seeking 
to balance the needs of the private operators with the wider needs of society.   
        
The perspectives of national government are likely to be different from those of city  authorities.  
While government at the national level is likely to be more concerned with impacts on the strategic 
transport infrastructure, the more strategic (and global) issue of greenhouse gas (GHG) emissions and 
the efficiency of the national economy, city authorities are likely to have a greater concern with the 
well-being of local residents and the functioning of the local economy.  
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2  EU Policy Review and Competition Law 
 

2.1 EU Transport Policy  
 
2011 White Paper2 
 
The 2011 White Paper "Roadmap to a Single European Transport Area – Towards a competitive and 
resource efficient transport system" gave significant attention to urban transport and included the 
goal of achieving essentially CO2 free city logistics in major urban centres by 2030.  Policy at this 
point was therefore focused on reducing GHG emissions from urban logistics, rather than other policy 
goals. 
 
A Call to Action on Urban Logistics, 2013 
 
Following the publication in 2012 of an independent study on urban freight transport3, which included 
policy recommendations specifically on the sector, the Commission published in 2013 its Commission 
Staff Working Document entitled, “A call to action on urban logistics” alongside a Communication on 
the wider issue of urban mobility4. 
 
This document, which provided an estimate that urban freight produces approximately 6% of all 
transport GHG emissions, also highlighted the importance of the efficiency of ‘last-‘ and ‘first-mile’ 
logistics on the urban economy and in the take-up of e-commerce across the EU. 
 
It argued that, “The short distances, regular start stop, captive fleets and the large number of people 
exposed to the air and noise pollution provide an opportunity for urban logistics to make an early and 
significant contribution to optimising transport and foster the early and cost effective introduction of 
new types of operations, technologies and business models.”  It also suggested that, “Simple 
improvements in urban logistics such as better mode and vehicle selection, improved load factors, 
route optimisation and access to loading/unloading zones can be very cost effective and reduce the 
cost of goods and services.” 
 
The Working Document highlighted a number of issues in policy-making by cities in relation to urban 
logistics: 

 Urban logistics is heavily neglected in city and transport planning. 
 Cities do not have a long-term vision for urban logistics and it is not properly integrated into 

urban transport and economic development strategies. 
 Without co-operation and understanding amongst stakeholders (when urban logistics is 

operated by and for the private sector, often without coordination with the city authorities) 
it is not possible to implement long term solutions to urban logistics problems. 

 
2 https://ec.europa.eu/transport/themes/european-strategies/white-paper-2011_en 
3 Urban Freight Transport, MDS Transmodal & ITL, 2012 
4 COM(2013) 913 final Together towards competitive and resource-efficient urban mobility 
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 In almost all cities there is a lack of information and understanding of freight flows, which 
makes it difficult to improve operational efficiency and plan for the long term.  There is also a 
lack of easily available and useful information available to urban transport operators about 
urban logistics policies, regulations and services in each city. 

 
The Working Document states that, “City authorities, regions, logistics operators and businesses have 
a common interest to optimise city logistics – but far too often they operate in isolation and without 
the necessary co-operation and agreement.  Through bringing together the local actors, as part of a 
Sustainable Urban Mobility planning, meaningful plans of action can be developed.” 
 
Recommended measures included: 

 Managing demand through Delivery and Servicing Plans for large-scale sources of demand for 
urban logistics (e.g. hospital sites, large offices). 

 Shifting mode from road to bike, boat or rail “for certain flows”. 
 Improving the efficiency of urban logistics through the greater use of ITS (e.g. to improve load 

factors, routing and allocation of loading bays etc.) within the context of longer (even 
international) logistics chains. 

 Improving vehicles and fuels, given that the density and frequency of operations and actors 
makes urban areas a particularly attractive place for the roll out of alternative fuel 
infrastructure. 

  
The Commission pointed out that the EU has funded the development of large volumes of best 
practice documentation5 for city authorities, but it would be producing further guidance documents 
to provide cities with practical assistance on how to improve urban logistics performance. 
 
The document concluded that, “Efficient urban logistics is essential for the economy and the quality 
of life in cities where most European citizens live but is largely neglected in urban transport policy and 
planning. Despite the general agreement on the problems, and in many cases the solutions, there is a 
broad lack of attention to urban logistics issues”. 
 
Study on Urban Logistics – The Integrated Perspective (2018) 
 
In 2018 a consortium of experts developed the further guidance that was referenced in A Call to Action 
on Urban Logistics in the form of some Non-Binding Guidance Documents (NBGDs) for urban logistics6.  
The guidance was mainly designed for the public sector, supporting them in developing an integrated 
approach to the sector. 
 
NBGD1 was on Use of Information and Communication Technologies and aims to assist policy makers 
by identifying current best practices for the use of ICT and is therefore particularly relevant to 
SENATOR.  It offers an overview of 13 ICT solutions, grouped in six clusters.  Some examples of 

 
5 Best Practice Factory for Freight Transport (BESTFACT) available at www.bestfact.net. 
6 https://ec.europa.eu/transport/themes/urban/studies_da 
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solutions are communication from vehicle to vehicle and from vehicle to infrastructure, real time 
logistics monitoring, fleet management or collaborative platforms. 
 
The other NBGDs are: 

 NGBD2:  Treatment of logistics activities in Urban Vehicle Access Regulation Schemes 
 NGBD3: Engagement of stakeholders when implementing urban freight logistics policies 
 NGBD4: Logistics schemes for E-commerce 
 NGBD5: The use of Environmentally Friendly Freight Vehicles 
 NGBD6: Indicators and data collection methods on urban freight distribution 

 
The study concluded with the following general recommendations for the development of urban 
logistics policies by the public sector: 

 Step 1 – Identifying the Urban Freight Logistics Issues:  identification of the challenges to be 
addressed where a challenge is “a well-defined (in time and space) freight logistics activity 
that disturbs the normal development of the other urban users’ activities.”  The issues (such 
as congestion and emissions) should be defined through the use of stakeholder consultation 
and the collection of relevant data. 

 Step 2 – Characterising the city’s Logistics Profile (LP):  the identification and isolation of 
homogeneous groups of logistics needs within the area of intervention, defined based on the 
following key aspects: (i) the urban characteristics of the area, (ii) the requirements of the 
logistics agents (i.e. type of delivery), and (iii) the characteristics of the products being 
transacted. An example is a business centre (a concentration of offices), with courier deliveries 
and collections,  small-scale deliveries (e.g. stationery) and e-commerce deliveries to office 
workers. 

 Step 3 – Selecting relevant solutions:   The selection of the best solution based on the logistics 
profile, the nature and magnitude of the challenges and other contextual issues. Investments 
in policy must be compared against the expected benefits using some form of cost-benefit 
analysis (CBA) or multi-criteria analysis (MCA). 

 Step 4 – Definition of Performance Variables, Data Collection and Metrics: Key performance 
indicators (KPIs), can monitor the most important aspects of the urban mobility system. They 
must be chosen on a case-by-case basis, related to the policy measure, and according to the 
SMART7 approach. Data collection after implementation allows for an evaluation of the policy, 
and can allow for the policy to be adjusted at a later stage. 

 Step 5 – Implementing policy solutions and achieving results:  final implementation of the 
measures, while listening to and engaging with stakeholders to resolve the issues and formal 
evaluation of impacts.  

 
 

  

 
7 Specific, Measurable, Attainable, Reliable, Time-based  
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2.2 EU Digital Policy 
 
The European Commission’s document Digital Agenda for Europe (2014)8 set out the digital and 
technological priorities of the EU and sought to boost ‘Europe’s economy by delivering sustainable 
economic and social benefits from a digital single market’.  It set out how the EU would look to support 
the deployment of high-quality, digital network infrastructure, and activities that turn digital research 
into successful European innovation stories.  
 
In its Digital Single Market Strategy (2015)9, the European Commission set out the  concept of a digital 
single market (DSM), which allows individuals and businesses to seamlessly access and engage in 
online activities in an environment of fair competition. The DSM was adopted in May 2015, with the 
following pillars: 

1. Access: better access for consumers and businesses to digital goods and services across 
Europe; 

2. Environment: creating the right conditions and a level playing field for digital networks and 
innovative services to flourish; 

3. Economy & Society: maximising the growth potential of the digital economy. 
 
The DSM Strategy encouraged extracting the maximum growth potential from the digital economy, 
regarding digitisation as offering “unprecedented opportunities to other economic sectors, such as 
transport (e.g. intelligent transport systems)”. 
 
The strategy considers data as a catalyst for economic growth, innovation and digitisation across all 
economic sectors. A fragmented market is seen as being a barrier to providing sufficient scale for cloud 
computing. A lack of interoperable systems and data portability between services represents a barrier 
for the cross-border flow of data and the development of new services.  
The theme of interoperability - effective communication between digital components like devices, 
networks or data repositories and better-connected supply chains – is key to the success of the 
strategy and therefore the adoption of standardisation was seen as helping to steer the development 
of new technologies and data driven services such as e-transport.  
 
The Deployment of Intelligent Transport Systems (ITSs) in Europe (Directive 2010/40/EU)10 
 
ITSs11 are expected to contribute to creating a cleaner, safer and more efficient transport system 
across the EU. The Directive seeks to encourage the development of innovative transport technologies 
with the introduction of common EU standards and specifications, with a focus on road transport and 
how different ITSs communicate with other modes of transport. The directive calls for the optimal use 

 
8 https://op.europa.eu/en/publication-detail/-/publication/27a0545e-03bf-425f-8b09-7cef6f0870af 
9 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A52015DC0192 
10 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32010L0040 
11 ITS are defined in the Directive as “systems in which information and communication technologies are 
applied in the field of road transport, including infrastructure, vehicles and users, and in traffic management 
and mobility management.” 
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of road traffic and travel data, continuity of traffic and freight management ITS services and linking 
vehicles with the transport infrastructure, i.e. equipping vehicles to allow for exchange of data or 
information.  
 
European e-freight Capabilities for Co-modal Transport (2013), European Commission  
 
The vision of e-freight project (funded by the EU) was to rely on co-modality and advanced technology 
to provide a competitive European surface freight transport system whilst promoting environmental 
sustainability.  The e-freight project explored the potential for a paperless freight transport process 
where an electronic flow of information is linked to the physical flow of the goods. It was expected 
that this would lead to a future of “intelligent cargo”, meaning that goods would be location-aware 
and connected to a range of information services allowing the automation of transport management 
processes. 
 
The e-freight project was designed to inform other transport policy, specifically those concerned with 
ITS and freight transport.  It developed from the Freight Transport Logistics Action Plan (2007) which 
encouraged working towards “a standard for information flows to ensure the integration and 
interoperability of modes at data level and provide open, robust data architecture primarily for 
business-to-business administration (B2A) flows”. Other areas it wanted to explore included a 
standard data set to describe freight, including for regulatory requirements and the establishment of 
a Single Window (single access point) and ‘one stop shopping’ for administrative procedures in all 
modes. 
 
The concept of the single window was introduced by the United Nations Centre for Trade Facilitation 
and Electronic Business (UN/CEFACT) with the aim of enhancing the efficient exchange of information 
between trade and government. In the EU context, single windows have been developing for many 
years across two main areas; trade facilitation (e-Customs) and for transport (monitoring vehicle and 
cargo movements). Both of these single window concepts rely on businesses, port authorities and 
customs authorities reporting into the single window concept, with inputs from national authorities. 
 
Digitalisation of Freight Transport Information12  
 
In April 2020 the Council of the European Union adopted new rules in the form of a Regulation which 
has the objective of making it easier for freight transport companies to provide information to 
regulatory authorities in digital form.  Following adoption by the European Parliament it was 
subsequently published in the Official Journal of the EU on 15 July 2020 and entered into force 20 days 
later. 
 
The new rules will create a uniform legal framework for the use of electronic freight transport 
information (eFTI13) in relation to regulatory requirements for all modes of transport. All relevant 

 
12 https://eur-lex.europa.eu/eli/reg/2020/1056/oj 
13 eFTI’ means a set of data elements that are processed by electronic means for the purpose of exchanging 
regulatory information among the economic operators concerned and between the economic operators 
concerned and competent authorities. 
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public authorities will be required to accept information provided electronically on certified platforms 
whenever companies choose to use such a format to provide information as proof of compliance with 
legislative requirements.  
 
The regulatory authorities will be required by the Regulation to accept data in digital form from 30 
months after the date of entry into force of the first of the delegated and implementing acts referred 
to in the Regulation and which will implement the Regulation at a more practical level.   
 
The European Commission will also adopt implementing acts that lay down common procedures and 
detailed rules, including common technical specifications, for access by competent authorities to eFTI 
platforms, including procedures for the processing of regulatory information and for communication 
between competent authorities and the economic operators concerned in relation to that 
information.  
 
In relation to SENATOR, the EU is seeking to increase the digitalisation of the regulatory aspects of 
data exchange between economic operators in the sector and the regulatory authorities.   This 
Regulation, which it seems is likely to become European law, is the first step towards a fully digitised 
regulatory relationship between economic operators and mainly national regulatory authorities and 
therefore supports the future SENATOR tool where they facilitate digital exchange of information of a 
regulatory nature. 
 
 
Overall, the Regulation is important in that provides a direction of travel for the digitalisation of the 
European logistics sector, within which the SENATOR tool can play a role in increasing the efficiency 
of the relationship between the city regulatory authorities and economic operators in the urban 
freight sector.      
 
 

2.3 General Data Protection Regulation (GDPR)  
 
Introduction 
 
The SENATOR project aims to develop a smart network, supported on an ICT platform, for integrated 
logistics operation.  This will be a dynamic tool that will enable optimisation for efficient urban logistics 
by connecting demand, the fleet of transport vehicles including different modes, intelligent route 
planning and the network and nodes of the urban infrastructure.   At first sight this would not appear 
to suggest any major issues for data protection in relation to ‘personal data’ but we should remind 
ourselves what GDPR and ‘personal data’ mean. 
 
The General Data Protection Regulation  
 
The EU Charter of Fundamental Rights stipulates that EU citizens have the right to protection of their 
personal data. The EU brought in legislation to implement this; the data protection package adopted 
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in May 2016 aims at making Europe fit for the digital age with the same data protection rights for 
people across the EU and regardless of where their data is processed. In its essence, this right 
guarantees that personal data should only, and always, be processed lawfully, fairly and in a 
transparent manner; be collected for specified purposes; be limited to what is necessary; be accurate; 
be stored for no longer than necessary; and be kept securely and confidentially. 
 
Regulation (EU) 2016/67914 on the protection of natural persons with regard to the processing of 
personal data and on the free movement of such data  has been instigated to strengthen individuals' 
fundamental rights in the digital age and facilitate business by clarifying rules for companies and public 
bodies in the digital single market.  
 
The regulation entered into force on 24 May 2016 and has applied since 25 May 2018. The GDPR is 
also incorporated into the EEA Agreement so that Iceland, Liechtenstein and Norway are subject to 
the same obligations and protections.  The regulations were transposed into UK law (for UK domestic 
application) following the end of the Brexit transition period on 31 December 2020. 
 
The GDPR applies to: 

 A company or entity which processes personal data as part of the activities of one of its 
branches established in the EU, regardless of where the data is processed; or 

 A company established outside the EU and is offering goods/services (paid or for free) or is 
monitoring the behaviour of individuals in the EU. 

 
Application of the GDPR rules is related to the business or organisation scale.  While SMEs that process 
personal data have to comply with the GDPR, if processing personal data is not a core part of the 
business and the activity does not create risks for individuals, then some obligations of the GDPR such 
as the appointment of a Data Protection Officer ('DPO') do not apply.  
 
The type and amount of personal data a company or organisation may process depends on the reason 
for processing it (the legal reason used) and the intended use. The company or organisation must 
respect several key rules, including: 

 Personal data must be processed in a lawful and transparent manner, ensuring fairness 
towards the individuals whose personal data is being processed (‘lawfulness, fairness and 
transparency’); 

 There must be specific purposes for processing the data and the company or organisation 
must indicate those purposes to individuals when collecting their personal data. A company 
or organisation cannot simply collect personal data for undefined purposes (‘purpose 
limitation’); 

 The company or organisation must collect and process only the personal data that is necessary 
to fulfil that purpose (‘data minimisation’); 

 The company or organisation must ensure the personal data is accurate and up-to-date, 
having regard to the purposes for which it is processed, and correct it if not (‘accuracy’); 

 
14 https://eur-lex.europa.eu/eli/reg/2016/679/oj 
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 The company or organisation cannot further use the personal data for other purposes that 
are not compatible with the original purpose; 

 The company or organisation must ensure that personal data is stored for no longer than 
necessary for the purposes for which it was collected (‘storage limitation’); and 

 The company or organisation must install appropriate technical and organisational safeguards 
that ensure the security of the personal data, including protection against unauthorised or 
unlawful processing and against accidental loss, destruction or damage, using appropriate 
technology (‘integrity and confidentiality’). 

GDPR and Artificial Intelligence (AI) 
 
The protection of personal data is a fundamental right in the EU. As such it applies also to processing 
of personal data through artificial intelligence and robotics. However, when the data used for AI are 
anonymised, then the requirements of the GDPR do not apply. GDPR has been designed to be 
technologically neutral and provides the framework for the development of an AI respectful of 
citizens. GDPR allows automated decision making where there is a justification either by a contract, 
explicit consent or a law, and provided that specific safeguards for the individuals concerned are 
applied, such as the right to receive meaningful information about the logic involved and the 
envisaged consequences of such processing on them. 
 
In April 2019, the EU’s High-Level Expert Group on AI presented its Ethics Guidelines for Trustworthy 
Artificial Intelligence15.  According to the Guidelines, trustworthy AI should be: 

 Lawful – respecting all applicable laws and regulations; 
 Ethical – respecting ethical principles and values; and 
 Robust – both from a technical perspective while taking into account its social environment  

 
The Guidelines put forward a set of seven key requirements that AI systems should meet in order to 
be deemed trustworthy. A specific assessment list aims to help verify the application of each of the 
key requirements: 

 Human agency and oversight: AI systems should empower human beings, allowing them to 
make informed decisions and fostering their fundamental rights; 

 Technical Robustness and safety: AI systems need to be resilient and secure. They need to be 
safe, ensuring a fall back plan in case something goes wrong; 

 Privacy and data governance: besides ensuring full respect for privacy and data protection, 
adequate data governance mechanisms must also be ensured, taking into account the quality 
and integrity of the data, and ensuring legitimised access to data; 

 Transparency: the data, system and AI business models should be transparent. Traceability 
mechanisms can help achieving this; 

 Diversity, non-discrimination and fairness: Unfair bias must be avoided, as it could have 
multiple negative implications, from the marginalisation of vulnerable groups, to the 
exacerbation of prejudice and discrimination; 

 
15 https://ec.europa.eu/digital-single-market/en/news/ethics-guidelines-trustworthy-ai 
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 Societal and environmental well-being: AI systems should benefit all human beings, including 
future generations. It must hence be ensured that they are sustainable and environmentally 
friendly; and  

 Accountability: Mechanisms should be put in place to ensure responsibility and accountability 
for AI systems and their outcomes.  

 
Personal Data Definition 
 
Personal data is any information that relates to an identified or identifiable living individual.16  
Different discrete pieces of information which when put together can lead to the identification of a 
particular person also fall into the definition of ‘personal data’.  Only irreversible anonymisation of 
personal data can be no longer considered as personal data. 
 
Examples of personal data are: 

 A name and surname; 
 A home address; 
 An email address such as name.surname@company.com; 
 An identification card number; 
 Location data (for example the location data function on a mobile phone)17; 
 An Internet Protocol (IP) address; 
 A cookie ID1; 
 The advertising identifier of your phone; 
 Data held by a hospital or doctor, which could be a symbol that uniquely identifies a person. 

Implications for SENATOR 
 
There are two broad strands for compliance with GDPR in the context of the SENATOR project: 

 Collection, processing and storage of personal data within the project team and during the 
living labs; 

 Collection, processing and storage of personal data when the software has been designed and 
is in use. 

 
For the former, compliance is covered by the contract and agreements within the consortium and with 
the EU and is not further discussed here.   
 
More significantly, the development of the model and the reporting on any results from research 
during the trial cases in Dublin and Zaragoza need to take careful account of the potential for 
breaching the regulation. The key rules around processing of personal data that must be incorporated 
into the design of the software tool are the protection of the integrity and confidentiality of any 

 
16 https://ec.europa.eu/info/law/law-topic/data-protection/reform/what-personal-data_en 
17 Note that in some cases, there is a specific sectoral legislation regulating for instance the use of location 
data or the use of cookies – the ePrivacy Directive (Directive 2002/58/EC of the European Parliament and of 
the Council of 12 July 2002 (OJ L 201, 31.7.2002, p. 37)  and Regulation (EC) No 2006/2004) of the European 
Parliament and of the Council of 27 October 2004 (OJ L 364, 9.12.2004, p. 1). 
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personal data that is kept.  In the context of SENATOR such data is likely to include some or all of the 
following but may also cover data characteristics not in the list: 

 Name and address of originator or receiver of goods 
 Email address of individuals within the businesses involved in the trial or the end product 
 IP address of individuals involved with conducting the trial or using the end product 
 Mobile phone location data 
 Tracking information 

 
Where possible personal data should be anonymised so that business locations can be used within the 
software tool but no individual person may be identified.  It is likely that the transparency rule cannot 
be kept with respect to viewing personal data, whether one’s own or that of others, but it can be 
adhered to through contractual arrangements with any individuals involved in part of the research or 
using the end product.   
 
As long as individuals know clearly the nature of the processing of their personal data and have agreed 
to it, GDPR should not present a problem to the SENATOR project, provided that there is a clear intent 
to protect data accuracy and to store that personal data which has to be kept in a manner that ensures 
its security and confidentiality. 
 

2.4 Competition Law  
 
Introduction 
 
The SENATOR project seek to develop an information tool that will enable more efficient and 
integrated urban logistics operations.  To do this it is likely to harness a representation of the physical 
infrastructure of the urban area and enable the transport supply to meet the transport demand while 
taking account of the dynamic nature of traffic and network usage over different times of the day.   
This could have implications for competition between transport operators or the owners of freight 
and therefore it is important to mitigate any consequential, whether inadvertent or not, anti-
competitive behaviour. 
 
Competition encourages companies to offer consumers goods and services at the most favourable 
terms. It encourages efficiency and innovation and reduces prices. To be effective, competition 
requires companies to act independently of each other, but subject to the competitive pressure 
exerted by the others. 
 
European Competition Law is developed from two central rules set out in Articles 101 and 102 of the 
Treaty on the Functioning of the European Union.18 
 
Article 101 of the Treaty prohibits agreements between two or more independent market operators 
which restrict competition. This provision covers both horizontal agreements (between actual or 

 
18 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A12012E%2FTXT 
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potential competitors operating at the same level of the supply chain) and vertical agreements 
(between firms operating at different levels, i.e. an agreement between a manufacturer and its 
distributor). Only limited exceptions are provided for in the general prohibition. The most flagrant 
example of illegal conduct infringing Article 101 is the creation of a cartel between competitors, which 
may involve price-fixing and/or market sharing. 
 
Article 102 of the Treaty prohibits firms that hold a dominant position in a given market to abuse that 
position, for example by charging unfair prices, by limiting production, or by refusing to innovate to 
the prejudice of consumers. 
 
Commercial Cooperation 
 
An agreement will only be caught by Article 101 if it affects trade between Member States and restricts 
or distorts competition to a significant degree, which is not always easy to define.  In order to 
determine whether a commercial agreement falls foul of Article 101(1) it is necessary to identify the 
affected markets in all respects, that is by product and by geography.  The Commission provides 
guidance on how it would arrive at a market definition19 for competition law purposes, noting that 
every individual case is examined on its own merits and through consulting with the parties, customers 
and competitors.  There is also a guidance notice – the De Minimus notice20, which proceeds on the 
basis that agreements between actual or potential competitors are more likely to pose a threat to 
competition than agreements between non-competitors. So, therefore, the Commission allows 
agreements between large companies that are non-competitors if the parties have a market share of 
no more than 15%, of course, assuming that the agreement does not have the object of preventing, 
distorting or restricting competition within the internal market.  Where competitors are entering into 
an agreement the threshold is 10% with the same proviso with respect to not having the object of 
preventing, distorting or restricting competition.  SMEs21 are not normally capable of affecting trade 
between Member States and will not normally merit investigation.  
 
Assessment of the scale of impact of any agreements has to take into account whether any trade flows 
between Member States are appreciably affected and, if not, then any competition issues should be 
a matter for the relevant National Competition Authority (NCA); and which markets may be affected 
together with the parties’ strengths in those markets.  An agreement will not be relevant within Article 
101 if the weak market position of the parties means that there is no appreciable effect on market 
behaviour or on the opportunities available to third parties (customers, competitors and suppliers). 
 
In the context of SENATOR it is likely that the NCA will be the governing authority given that urban 
areas are likely to be contained discretely within one Member State.  NCAs are empowered to apply 
Articles 101 and 102 of the Treaty fully, to ensure that competition is not distorted or restricted. 
National courts may also apply these provisions to protect the individual rights conferred on citizens 
by the Treaty.  

 
19 The Commission’s Market Definition notice (OJ 1997 C372/3, 9.12.1997) 
20 De Minimus Notice (OJ 2014 C291/1, 30.8.2014) 
21 Small and medium-sized enterprises with fewer than 250 employees and annual turnover not exceeding €50m or assets 
not exceeding €43m) 
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Illegal Contacts and Agreements Between Companies  
 
Anti-competitive contacts between companies which, irrespective of their form, may distort the 
normal play of competitive forces are prohibited. Such contacts can take many forms and do not 
require the formal acceptance by the companies involved through an agreement. Even informal 
arrangements among business representatives can be considered illegal.  
 
Cartel behaviour in the form of price fixing, sharing markets or customer allocation, limiting 
production or output, whether through bid rigging or otherwise, qualifies as ‘hardcore’ restrictions of 
competition as they are most likely to restrict competition. These hardcore infringements are 
vigorously pursued by the Commission and can result in companies being heavily fined.  
 
Private exchanges between competing companies of individualised information concerning their 
intended future prices or quantities can also amount to a hardcore infringement. More generally all 
exchanges of confidential, strategic information between competitors can give rise to competition 
concerns.  Such information would include anything reducing strategic uncertainty in the market, for 
example relating to production costs, customer lists, turnover, sales, capacities, qualities, marketing 
plans, etc. This includes unilateral disclosure of strategic information by one company via mail, email, 
phone calls or meetings to its competitor(s).  
 
Agreements between companies at different levels of the supply chain, typically distribution 
agreements between suppliers and re-sellers, which aim at fixing prices or artificially partitioning the 
internal market, are also illegal.  For instance, a supplier may not oblige its distributors to refuse to 
sell goods to customers residing outside of a given territory. In addition, it may not impose on its 
distributors a resale price for a given product.  
 
It is important to keep in mind that agreements between competitors and companies at different 
levels of the supply chain can also have anti-competitive effects even if they do not contain any of the 
above-mentioned hardcore restrictions.  For example, the agreement might have a negative impact 
on one of the parameters of competition, namely price, output, innovation, or the quality or variety 
of goods and services. It is possibly the latter may be relevant to  SENATOR.  Ideally SENATOR should 
lead to improved quality of services but it may equip companies unequally and thereby distort the 
market eventually leading to poorer quality of service through companies cherry-picking better 
routes/services etc. 
 
Abuse of a Dominant Position  
 
If companies have a large proportion of the business in a particular market, they are likely to hold a 
dominant position in that market. Such companies have a special responsibility not to engage in 
behaviour which is considered abusive. They should not act in a way that prevents competitors from 
competing effectively or drives them out of the market.  
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Examples of abusive conduct on the part of dominant companies are: charging unreasonably high 
prices which may exploit customers; charging unrealistically low prices which may be used to drive 
competitors out of the market; unjustified discrimination between customers; and forcing unjustified 
trading conditions on trading partners.  
 
Mitigation of Risks 
 
SENATOR should be in a position to provide a neutral ‘third party’ approach to the effective receipt 
and dissemination of information between the actors in the urban logistics supply chains.  For 
example, freight transport providers cannot actively inform each other of their total supply capacity 
in detail (i.e. size and location of their fleets) as this would be regarded as anti-competitive.  However, 
a software tool could display any free/available capacity which is not allocated to any particular 
shipper.  Likewise, shippers cannot share their demand characteristics (forward sales data) with other 
shippers (again this is regarded as anti-competitive), but they could do so via the software to freight 
transport operators.  Visual representations of the movement of freight in the urban area, probably 
allocated to physical infrastructure, should not have detailed characteristics attached that would 
identify individual companies. 
 
It is extremely important in the design of the SENATOR tool to ensure that no ‘strategic information’ 
exchange is possible between competitors or non-competitors whether this is by design or default.  It 
is no defence to plead that any strategic information exchange that occurs because of the use of 
SENATOR was not meant to happen.  The Commission will not be sympathetic to this argument so the 
tool must be designed in such a way as to prevent this occurring. 
 
A further way in which SENATOR can mitigate any risk of distorting the market by restricting 
participants is to allow open access and participation by market players irrespective of their size.  Any 
agglomeration that could lead to market dominance has to be avoided whether unforeseen or not. 
 
Finally, it is necessary to ensure as much transparency in the SENATOR system as possible without 
compromising the rules of information exchange and confidentiality. 
 
Competition law is notorious for being open to interpretation and dependent on the definitions of 
addressable market and market size and so on.  It would be prudent to ensure that legal opinion is 
sought on the competition law aspects in advance of launching a commercial product. 
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3 Urban Logistics – Market Structure  
 
 

3.1 Introduction 

Logistics is the commercial activity covering the transport of goods between the point of production 
and the point of consumption together with any associated functions such as storage, order 
processing and product handling.  It is also called distribution or supply chain management (the terms 
are inter-changeable).  Logistics considers the end-to-end supply chain to be an integrated system, 
with the different physical functions being managed as inter-connected rather than separate 
activities.   
 
In the context of the SENATOR project, urban logistics, therefore, generally refers to when part of the 
supply chain passes into or through an urban area, typically the end point of consumption.  However, 
it also concerns the return of unwanted goods to suppliers (so called reverse logistics) and the 
extraction of waste for recycling or disposal22.  

 
3.2 Market Structure 
 
The urban logistics sector in Europe is regarded as being highly competitive and operationally very 
efficient.  It generally operates in the private sector and on purely commercial terms i.e. for profit, 
albeit some national postal operators are state owned (though they operate on commercial terms as 
private enterprises).  The public sector provides urban highway infrastructure and undertakes 
economic, safety and environmental regulation, while some niche operations have also received 
subsidies or preferential treatment on sustainability grounds.   
 
Diesel powered road transport is currently the dominant mode, though the actual final deliveries into 
receivers’ premises are also undertaken by other means (e.g. cargo bikes, on foot etc..) and some cites 
have been experimenting with more sustainable solutions (e.g. use of electric vans, trains/trams and 
barges). 
 
In economic terms, urban logistics is a derived demand23.  It results from demand within an urban area 
for finished goods or materials which are produced at locations significantly distant from the 
immediate urban hinterland.   Within Europe, urban areas are increasingly affluent and focused on 
the service sector; they have become places where goods are primarily consumed rather than 
produced.  For consumer cargoes the point of production has shifted, in many cases, to Eastern Europe 

 
22 As noted in Section 1 above, the European Commission includes servicing activities in urban areas as being 
part of urban logistics. However, for the purposes of the SENATOR project the scope of urban logistics is 
limited to the movement of goods and waste. 
23 In other words the demand for urban logistics is the result of demand for the goods being transported rather 
than demand for urban logistics services in its own right.  
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or the Far East.  The need to move goods into urban areas from distant origins has therefore increased 
in importance over the past 50 years (and likewise the extraction of unwanted goods and waste, which 
is often over-looked).      

Key Commercial Players 
 
The key commercial players in the urban logistics sector can be divided into three broad categories: 
 
1. Shippers – the organisations which physically despatch goods into urban areas as a result of demand 
from its population.  They include: 

 The major retail chains who operate ‘bricks and mortar’ outlets e.g. M&S, H&M, Carrefour 
etc.. 

 Suppliers of goods to smaller independent retailers e.g. wholesalers; 
 Suppliers of food and beverages to catering and leisure facilities such as bars, cafes and 

restaurants; 
 Producers and suppliers of goods which are used to service, maintain and develop the urban 

infrastructure e.g. building materials, plumbers spare parts etc.; and 
 E-commerce retailers delivering goods direct to consumers. 

 
2. Logistics operators – the commercial organisations which physically convey goods into urban areas 
on behalf of shippers.  In some cases, a logistics operator can be a subsidiary division of a shipper, 
operating its own in-house transport equipment in order to deliver goods to the next stage in the 
supply chain, such as a retail outlet or cafe.  This is particularly the case with smaller specialist 
suppliers, such as those serving the catering industry with fresh food produce or local builders 
merchants.   
 
However, it is now common practice for shippers to out-source much of their transport and other 
logistics functions to specialist service providers on a ‘hire and reward’ basis (a process also known as 
vertical collaboration).  The principal reason for out-sourcing these requirements is that it generates 
economic efficiencies.  Specialist operators are able to run goods vehicles more efficiently, in 
particular through their ability to combine shipments and collect backloads so that vehicles run fully-
laden most of the time.  They can also inject a degree of innovation into supply chains where there 
are long-standing but outdated operating practices.  The competition to win/retain business also 
generates competitive rates and higher service quality.   
 
Urban logistics operators fall into three broad categories: 

 Road hauliers – operators who principally transport cargo using HGVs from one location to 
another at the direction of their customers; 

 Third party logistics operators (3PLs) – in addition to road freight transport operations, 3PLs 
provide shippers with comprehensive packages of supply chain management services.  These 
services include warehouse or distribution centre operations, inventory management, order 
fulfilment (order receipt, processing, packaging, despatch etc..) and reverse logistics (order 
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returns from end-users and waste packaging).  Generally, the larger the 3PL the more 
extensive the package of services they are able to provide to clients.  Examples include DHL 
Supply Chain, XPO Logistics and Kuehne & Nagel; and 

 Parcel couriers, including the national postal operators – these are essentially 3PLs that 
specialise in the delivery of mail and small/medium size packages.  In particular, they specialise 
in the distribution of large volumes of small/medium sized individual consignments from one 
origin (e.g. a shipper’s distribution centre) to multiple end-user destinations (e.g. residential 
properties) via shared-user distribution networks (i.e. conveying consignments for multiple 
shippers).  Examples include the national postal operators (AnPost, Royal Mail and Correos) 
and international parcel couriers such as TNT, DHL and Hermes. 

 
Road transport is the dominant mode and a range of vehicle sizes are utilised: 

 Full size HGVs (from 7.5 tonnes gvw up to 40/44 tonnes gvw) – for long distance flows and/or 
where large volumes are being transported in a single move to one destination (e.g. to a 
hypermarket or city centre department store).  This includes articulated HGVs and rigid HGVs 
(both solo and hauling draw-bar trailers); 

 Medium sized goods vehicles (MGVs, 3.5 tonnes to 7.5 tonnes gvw) – for single or multiple-
drop delivery operations to retail and service sector outlets throughout urban areas; and 

 Light goods vehicles (LGVs or ‘vans’ up to 3.5 tonnes) – often used for final deliveries or parcels 
and other small consignments to residential properties or smaller service sector outlets 
throughout urban areas.   

 
Public policy, particularly at a local/city level, is now encouraging the use of more sustainable transport 
modes in urban settings other than diesel powered road freight vehicles.  This is principally due to the 
fact that such vehicles generate greenhouse gases, given that the ‘Euro’ pollution standards have 
significantly reduced both gases (e.g. NOx) and particulate matter emissions from tailpipes.  This issue 
is addressed in Section 6 below.  While not directly used for urban deliveries, a number of 3PLs use 
rail freight for some of their longer-distance flows (almost always to terminals on the edge of an urban 
area for transfer to road vehicles for final delivery into the urban area).  Air freight is utilised by the 
parcel couriers for express international deliveries (likewise to airports that are located to serve urban 
areas where goods are transferred to road vehicles for final delivery).   
 
3. End-users or consumers – the ultimate end-users or purchasers of the goods that are delivered into 
urban areas.  In locational terms, it is typically also the end of the supply chain where goods are 
ultimately purchased and/or consumed, and includes traditional ‘bricks and mortar’ retail outlets 
(chain stores and smaller independents), leisure facilities such as bars, cafes and restaurants and 
increasingly direct to residential properties. 
 
As noted, it is demand from the urban population that generates the flow of goods into the urban 
area.  The nature of that demand will dictate the type of goods that will flow and the means of delivery.  
Recent trends include the growth of goods sold via e-commerce at the expense of those sold through 
traditional bricks and mortar outlets; this implies greater use of LGVs rather than HGVs or MGVs for 
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urban deliveries.  Groceries are also increasingly being sold through smaller city-centre convenience 
‘supermarkets’, so that the ‘little and often’ shop is replacing the one-off weekly trip to the 
hypermarket. 

3.4 The Role of the Public Sector 
 
Within urban logistics, the public sector’s role can be divided into two broad areas: 

 The provision and management of highway infrastructure (including the kerbside); and 
 Undertaking economic, safety and environmental regulation.   

 
A key role for the public sector is the provision, maintenance and management of an urban area’s 
highway infrastructure, including any kerbside facilities where goods vehicles park to unload cargo.  
Most highway infrastructure is directly funded from general Government revenues (i.e. taxation), 
though in some countries motorways and other strategic routes have been financed through public-
private concession arrangements, with capital and maintenance costs recovered via tolls collected on 
entry/exit.  Urban highways have traditionally been ‘free’ at the point of use, including orbital and 
transit motorways.  A recent development has seen a number of cities implementing highway charging 
regimes on all/part of their road networks, with the aim of reducing congestion and pollution, e.g. the 
London Congestion Charge and Low Emission Zone (see Section 6). 
 
Highway authorities, whether at the national, regional or local level, also have road traffic 
management powers within urban areas covering the setting of speed limits, imposing vehicle weight 
and length restrictions, setting time windows for access to urban roads and restricting or banning the 
most polluting vehicles.  This is covered in more detail in Section 6.   
 
With respect to economic regulation, Section 2 above has described how competition law seeks to 
maintain fair market competition between rival companies and regulate behaviour which is ‘anti-
competitive’, such as cartels and monopolies.  It also regulates how organisations which are nominally 
‘competitors’ are able to collaborate in order to generate economic efficiencies or other wider public 
benefits. 
 
The safety and environmental regulation of road freight vehicle operators is broadly defined at 
national Government level, albeit laws are often derived from EU Directives/Regulations, while their 
implementation, enforcement and monitoring are undertaken by public bodies at the regional or local 
level e.g. regional administrations or city authorities.  Regulations include: 

 Operator licencing – operators of goods vehicles will require some form of operating licence.  
The process for administering will vary between countries, though the key aim is to ensure 
that goods vehicles are maintained in a road worthy condition and operated safely; 

 Driver licencing – the process of awarding licences to drivers of road vehicles (and 
suspending/revoking where relevant).  These are derived from EU Directives, albeit 
administered at the national level; 
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 Construction and Use regulations – stipulate how road vehicles should, in the first instance, 
be constructed by manufacturers, and subsequently maintained in a road-worthy condition.  
They are derived from EU Directives, albeit they are enforced at the national level.  Includes 
the various ‘Euro’ emission standards for internal combustion engines; and 

 The EU Drivers Hours Regulations – limits the amount of time which drivers are allowed to 
operate vehicles alongside stipulating mandatory break and rest periods (drivers of most 
goods vehicles over 3.5 tonnes gross vehicle weight).  LGV drivers may be regulated by 
separate domestic laws and, in any case, the Working Time Directive applies. 

 
The key factor linking the shippers and logistics operators is that they are both commercial 
organisations; their various activities are undertaken in return for monetary rewards, with the 
objective of generating profits and returns for investors.  The public sector’s role is to facilitate these 
commercial activities (through the provision of the necessary infrastructure) and to ensure they are 
undertaken in a safe and environmentally sustainable manner.  This can be a fine balancing act.  The 
provision of inadequate infrastructure combined with ‘over regulation’ in terms of strict vehicle 
weight, length and time restrictions will reduce the commercial players ability to operate profitably.  
On the other hand, a lack of regulation can result in significant environmental impacts, thereby 
damaging the wider attractiveness of the city as a place to live, work and for leisure activities. 
 
It could also be argued that a further objective of public policy in urban areas in relation to logistics 
should be to encourage efficient logistics, which will subsequently benefit the wider economy of the 
urban areas which are being served.  Often efficiency and sustainability can be achieved 
simultaneously24, and the objective of public policy should be to seek ‘win-win’ solutions that optimise 
overall economic benefits (while taking into account economic externalities) rather than just seeking 
to minimise the ‘nuisance’ caused by urban logistics through regulation. 
  

 
24 For example, when routing of road freight vehicles is optimised it both increases the operational efficiency 
(reducing fuel and vehicle fixed costs and allowing on-time deliveries and collections) and reduces emissions 
and road congestion. 
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4 Key Demand Drivers 
 
4.1 Urban Living and Service Sector Growth 
 
Within the urban logistics sector, the two key demand drivers over the past 3-4 decades have been a 
combination of the following: 

 The growth in the population that lives in urban areas; and 
 The increasing importance of the service economy. 

 
For the EU as a whole plus a number of selected countries, the table below shows the percentage of 
the population living in urban areas, from 1970 to 2019. 
 
Table 4.1: Percentage of Population Living in Urban Areas (1970 to 2019) 
 

 1970 1980 1990 2000 2010 2019 

       
EU 64 68 69 71 73 75 
       
Selected       
Netherlands 62 65 69 77 87 92 
UK 77 79 78 79 81 84 
Spain 66 73 75 76 78 81 
France 71 73 74 76 78 81 
Germany 72 73 73 75 77 77 
Ireland 51 55 57 59 62 63 

Source: Worldbank 

 
For the EU as a whole, the proportion of the population living in urban areas has increased from 64%  
in 1970 to 75% by 2019.  There is therefore a clear trend since 1970 towards higher proportions of the 
population being urbanised.  The Netherlands currently has the highest level of urbanisation, with 92% 
of the population living in an urban area (up from 62% in 1970).  The UK, Germany, France and Spain 
are all more urbanised than the EU as a whole total.  Ireland is currently less urbanised than the EU as 
a whole, albeit still conforming to the trend towards a higher percentage of urban living since 1970.  
The identified trend is a combination of natural ‘organic’ growth plus migration from rural areas. 
 
For the EU as a whole plus a number of selected countries, the table below shows service sector value 
added as a percentage of total GDP, from 1990 to 2019. 
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Table 4.2: Service Sector Value Added – Percentage of GDP (1990-2019) 
 

 1990 2000 2010 2019 

     
EU 59 61 65 66 
     
Selected     
UK 68 66 71 71 
Netherlands 62 66 68 70 
France 62 66 71 70 
Spain 60 59 66 68 
Germany 56 61 62 63 
Ireland 56 55 67 56 

Source: Worldbank 

 
For the EU, service sector value added made up 66% of GDP in 2019, growing from 59% in 1990.  In 
the UK, the service sector currently represents around 71% of the overall economy.  The Netherlands, 
France and Spain record similar levels of service sector activity.  Germany currently records service 
sector activity below that of the EU as a whole, demonstrating the continued importance of the 
manufacturing sector in that country.  Ireland’s service sector grew significantly during the ‘Celtic 
Tiger’ years, but fell back following the financial crash of 2008-09.  Overall, the general trend across 
the EU is towards a higher proportion of GDP being generated by the service sector, reflecting the re-
location of certain manufacturing processes to the Far East.   
 
The combined effect of the above has been larger populations and a growing demand for goods within 
urban areas, much of which is produced at locations significantly distant from the immediate urban 
hinterland.  Consequently, the need to move goods into urban areas from distant origins has therefore 
increased in importance over the past 50 years.  However, the nature of that demand and the delivery 
methods used to satisfy it are also changing.  These are explored further below. 
 
 

4.2 E-Commerce 
 
Another important demand driver is the recent significant growth of retail goods sold via E-commerce 
platforms at the expense of goods sold via traditional ‘bricks and mortar’ outlets.  Three sets of data 
can demonstrate this trend.  Firstly, the table below, derived from Eurostat, shows the percentage of 
adult individuals making at least one e-commerce purchase within a three month period, from 2010 
to 2019 (last year of data availability).  The results are shown from the EU as a whole plus a number 
of selected countries. 
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Table 4.3: Percentage of Individuals Making One E-Commerce Purchase in Three Months 
 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

           
EU 31 33 35 38 41 43 45 48 50 53 
           
Selected           
UK 60 64 64 71 72 75 78 78 77 80 
Denmark 54 57 60 65 66 67 71 69 73 74 
Germany 48 54 55 60 61 64 64 66 68 71 
Netherlands 52 53 52 55 59 59 63 68 70 70 
Ireland 28 34 35 37 43 44 41 44 52 59 
France 40 40 42 44 49 49 52 54 55 58 
Spain 17 19 22 23 28 32 35 40 43 47 

Source: Eurostat  

 
For the EU as a whole, 53% of individuals made at least one e-commerce purchase in a three month 
period during 2019, increasing from 31% in 2010.  The largest e-commerce retail market in 2019 was 
the UK, with 80% of individuals making at least one e-commerce purchase within a three month 
period.  Denmark, Germany and the Netherlands all recorded figures above 70%.  In contrast, only 
47% of individuals in Spain made at least one e-commerce purchase within three months, albeit this 
had grown sharply from 17% in 2010. 
 
The second data set, focusing on the UK, tracks the value of e-commerce sales as a percentage of total 
retail sales since 2007.  This is shown in the graph below (source: UK Office of National Statistics). 
 
Figure 4.1: E-Commerce Retail Sales as Percentage of Total Retail Sales (by Value) 

 
Source: UK ONS. NB: 2020 is average of Q1-Q3 
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Around 19% of all retail sales in 2019 (the latest full year of data) were undertaken via e-commerce; 
they were below 4% in 2007. Data for the first three quarters of 2020 show that this had increased to 
26% of all retail sales. 
 
Finally, the table below shows the volumes of parcels and packets handled in Ireland by AnPost 
between 2009 and 2019. 
 
Table 4.4: AnPost Parcels and Packets Handled 2009-2019 
 

 Millions 
Year  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
            
Total Parcels and Packets 25 22 23 24 26 25 23 23 27 29 36 

Source: AnPost 

 
The data in the table covers all parcels (up to 2kg) and packets (up to 20kg) handled annually by 
AnPost.  E-commerce relies heavily on parcel couriers to fulfil orders, and the recent trends identified 
in the previous datasets are also reflected in the table above; it shows a 44% increase in parcel and 
packet volumes handled by AnPost between 2009 and 2019. 
 
This very significant growth, as demonstrated by the three datasets, can be explained by a 
combination of factors, including: 

 Technological developments – the development of smart phones and tablets alongside fast 
broadband and data provision services means many consumer products can be purchased 
within a few ‘clicks’; 

 The liberalisation of parcel and courier services in the EU – new entrants and the competition 
subsequently generated have enabled e-commerce retailers to access quick, efficient and 
cheap delivery services; 

 Related to the above, retailers and their logistics providers have developed 
distribution/fulfilment centres which allow goods to be stored, picked and packed efficiently; 

 The ability of the e-commerce retailers to competitively price goods, undercutting traditional 
‘bricks and mortar’ retailers.  This has arisen through a combination of bulk buying (from 
China/Far East), efficient storage and relatively cheap delivery services (see above bullets) and 
no requirement to operate a labour intensive outlet network in city/town centres which 
attract high rents and business rates/taxes; and 

 Convenience – avoiding the need to travel into congested urban centres or retail parks 
(maximising leisure time). 

 
The recent Covid-19 pandemic, and the subsequent forced lock-down of non-essential retail outlets, 
has resulted in a significant further step-change in the volume of e-commerce trade.  In the UK, for 
example, items such as clothing and electricals were only available to purchase on-line between mid-
March and June and during November 2020.  ONS data for the UK suggests that e-commerce sales 
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peaked at 33% of all retail sales in May 2020, though this declined once retail outlets were able to 
trade under conditions similar to that before the lock-down (26% for Q1-Q3, as described).  However, 
the long-term lasting impact of Covid-19 from a logistics perspective is that these trends are likely to 
continue and will potentially accelerate. 
 
The implication of this trend for urban logistics is important.  Larger ‘bricks and mortar’ retail outlets 
would generally be served by full-size and fully-loaded HGVs (undertaking a single delivery then re-
position back to the distribution centre).  Vehicle unloading also generally takes place in dedicated 
areas away from the public highway network.   In contrast E-commerce, as will be described in Section 
5, is very much reliant on smaller MGVs and LGVs to fulfil deliveries on a multi-trip basis, many of 
which will be passing into residential areas and delivering from the public highway.  The rise of e-
commerce suggests increasing trip rates into urban areas by freight vehicles. 
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4.2 Convenience Retail 
 
Linked to the rise of e-commerce is the issue of convenience retail.  This has manifested itself in a 
number of areas.  Firstly, many households have abandoned the traditional weekly trip to the 
supermarket/hypermarket for groceries, and instead it has been replaced with a combination of: 

 An e-commerce order, say every 2-3 weeks, consisting of bulk quantities of staple (non-
perishable) items, either delivered to home or collected by car (‘click and collect’ or e-drive 
etc..); and 

 Supplemented by daily or every other day visits to convenience (‘metro’) type grocery stores 
for fresh and perishable groceries, either during lunch breaks or while commuting home from 
the office.  This is the so called ‘little and often’ concept. 

 
This trend has generated a rise in the number of convenience grocery stores in town and city centres 
e.g. Tesco Metro, Sainsburys Local, Carrefour City, Spar etc.. Deliveries often take place in smaller sized 
but fully loaded HGVs (e.g. rigid HGVs up to 18 tonnes) and often from parking/unloading areas on the 
public highway network.  Again this suggests increasing trip rates into urban areas by freight vehicles. 
 
 

4.3 On-demand Services 
 
E-commerce retail has, until fairly recently, been divided into three broad categories: 

 Digital fulfilment – instead of receiving a physical commodity, items such as films, music, 
books and event/travel tickets which can be purchased via an e-commerce platform and then 
immediately downloaded (delivered) for consumption (on a device or printed at home); 

 Click and collect – the process of reserving goods via an e-commerce platform for physical 
collection in person at a traditional ‘bricks and mortar’ retail outlet; and 

 Physical delivery – purchasing goods via an e-commerce platform with the order fulfilled by 
means of a physical delivery of the ordered items to a residential or commercial property  

 
Digital fulfilment is immediate, while in many cases click and collect minimum lead times are 
determined by how quickly a consumer can travel to the collection point store.  Physical deliveries 
have, to date, had minimum delivery times of at least one day (e.g. order by 20:00 for next day delivery 
etc.).  Most e-commerce retailers now offer graduated lead-times based on price, with next day 
express deliveries attracting a premium payment over a standard delivery of 3-5 days from order. 
 
A more recent development concerns so called ‘on-demand’ e-commerce (sometimes referred to as 
‘instant gratification’), where orders placed via an e-commerce platform are fulfilled within a matter 
of hours of the order being placed (certainly on the same day).  To date, ‘on-demand’ e-commerce 
has been focused on the delivery of take-away food via on-line platforms such as Deliveroo, Uber Eats 
and Just-Eat. In each case the platform digitally passes a food order (and payment) to a local take-
away outlet (which may be an independent outlet or part of a wider chain such as KFC) and then 
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arranges delivery to the consumer’s residential property via one of its on-the-ground delivery agents 
(adding an arrangement/delivery fee to the food order cost as its commission).   
 
The on-the-ground delivery agents are generally self-employed and are responsible for providing their 
own transport, with payment normally on a per-item delivered basis.  In the case of Deliveroo and 
Just-Eat, transport is often a cargo-bike or moped.  Uber Eats utilises its existing network of private 
hire vehicles.  
 
More recently, Amazon has launched its ‘Amazon Fresh’ service, which aims to deliver grocery items 
on a same day basis directly to consumer’s homes.  In Europe, it is currently available in Berlin, 
Hamburg, London, Milan and Munich.  Likewise, a number of the existing on-line grocery retailers in 
Great Britain (including Sainsburys and Waitrose) also now offer same-day delivery options, albeit at 
a premium price and limited to a certain number of items.  Given the lead times involved, these 
services are only available within large cities.  Sainsbury’s has also trialled the use of cargo-bikes with 
its same day offer. 
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5 Urban Logistics Business Models  
 

5.1 Introduction 

The key aim of this section is to set out the main logistics business models that have been adopted by 
the market in the urban logistics sector.  They each concern the physical delivery of goods into the 
urban environment for consumption, though unwanted cargo and waste/recycling materials can also 
be conveyed on the reverse flows.   It should be noted that they are ‘models’ of logistics supply chain; 
they provide a simplified description of reality in order to assist in explaining how companies organise 
the movement of goods from producers/suppliers to the end-user.  These models are not intended to 
be a perfect ‘fit’ with an individual organisation’s actual supply chain, though examples of companies 
which have broadly adopted each model are given.  It may be the case that an individual company’s 
supply chain could be an amalgam of two or more models, or they may have adopted more than one 
model for different parts of their businesses. 
 

5.2 The Classic Logistics Model 
 
This is the classic (pre E-commerce) logistics model that has been adopted by the large ‘bricks and 
mortar’ retail chains alongside supply chains serving smaller independent retailers and the leisure 
sector, such as bars, cafes and restaurants.  Flow-diagram 1 in the Appendix provides a visual 
description of this model. 

 
In this model, a NDC/EDC receives inbound deliveries of cargo from suppliers (by road, rail when 
located close to a terminal or by ship if located in a port).  When required, goods will then be 
transported (mainly in HGVs but also intermodal rail freight services for longer distance flows) to a 

National Distribution Centre (NDC) – a large warehouse which acts as an inventory holding point for 
both imported and domestically sourced goods, before re-distribution to subsequent stages in the 
supply chain.  They are normally associated with goods which have long lead times, such as those 
imported from the Far East, or where stock is held well ahead of anticipated market demand (such 
as seasonal items).  Due to this, dwell times can be lengthy (1-3 months).  They are normally operated 
by manufacturers (or their import agents) and retail chains.  As the name suggests, they would serve 
one country from the same facility (though many NDCs in Great Britain also serve Ireland). 
European Distribution Centre (EDC) – essentially performing the same function as a NDC but serving 
two or more European countries from the same site. 
Regional Distribution Centre (RDC) – a large warehouse which receives, consolidates and then re-
distributes goods to end-destinations.  Inbound goods can be from NDCs/EDCs or direct from 
suppliers (particularly for perishable cargoes).  They would normally have a regional hinterland i.e. 
serving a region rather than a whole country.  Goods which pass through RDCs are normally the 
result of orders placed by end-users or fast moving product lines.  Therefore, while some storage 
functions may be undertaken, in many cases RDCs are used to consolidate and then re-despatch 
goods.  Dwell times are consequently usually fairly short (from a few hours to 2-3 weeks).   
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series of RDCs, which are normally located close to major urban conurbations.  Likewise, each RDC will 
also receive inbound goods direct from multiple suppliers.  Goods received at the RDC, either via the 
NDC/EDC or direct from suppliers, will then be consolidated before onward delivery to end-
destinations within urban areas, such as a ‘bricks and mortar’ retail outlets, cafés, bars etc.. The RDCs 
could be large multiple facilities serving a single retailer’s chain of outlets, or individual 
supplier/wholesaler warehouses serving a range of customers in the immediate urban hinterland. 
 
In the case of the large ‘bricks and mortar’ retail chains, the whole NDC/EDC-RDC-store supply chain 
is normally under the control of a single retailer, albeit the different logistics functions will in many 
cases be out-sourced to 3PLs.  Flows along the supply chain will generally be in full size HGVs (or 
equivalent-size intermodal units), and on a single-drop basis (i.e. a HGV from a RDC will deliver to a 
single retail outlet).  Goods vehicles entering urban conurbations will therefore generally run fully-
laden on the inbound flow, with the outbound movements often conveying waste and empty handling 
equipment such as pallets and roll-cages.   
 
In other cases, such as suppliers of goods to smaller independent retailers or leisure/catering facilities, 
the different parts of the supply chain will generally be owned and under the control of separate 
organisations (i.e. each is a customer of the previous stage in the supply chain).  For a food and 
beverage wholesaler, for example, they would be purchasing goods direct from multiple suppliers 
(their factories or NDCs/EDCs) before consolidating and then onward selling those goods to individual 
catering outlets within the adjacent urban hinterland.   
 
While flows into the RDCs will again generally be in full size HGVs (or equivalent-size intermodal units), 
final deliveries to urban area end-destinations are more likely to be on a multi-drop basis using MGVs 
and LGVs (sometimes called ‘milk-round’ deliveries, where the freight vehicle will depart from the RDC 
loaded with consignments for multiple end-users, only returning to the RDC once it has visited all 
delivery locations).  However, this means that goods vehicles initially entering urban conurbations will 
generally be fully laden and  they will slowly empty out during their delivery rotation.  Again, in many 
cases the process of handling and transporting goods can be out-sourced to 3PLs, though smaller 
specialist suppliers, such as those serving catering industry with fresh food produce, are continuing to 
operate their transport requirements in-house. 
 
Two recent variants of this model now accommodate e-commerce offers, namely ‘click and collect’ 
and ‘delivery from store’.  ‘Click and collect’ (sometimes referred to as ‘e-drive’ or ‘drive and collect’) 
is where consumers are able to reserve stock in a store via an e-commerce platform (i.e. via a website 
or smart-phone app) for subsequent collection in-person. Collection of goods can be made ‘on-foot’ 
(e.g. a person who commutes to work by public transport and will collect the goods en-route to/from 
work) or using their own private car. The advantage of click and collect is threefold: 

 It has allowed the retailers to distribute e-commerce orders via their established logistics 
networks – no extra vehicles to the road network as the goods are on the same HGVs serving 
the store; 
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 Rejected orders can be fed back into the retailer’s inventory immediately and be available for 
re-sale (rather than having to return goods via a parcel or mail network, which could 
potentially take up to a month); and 

 It also allows ‘up-selling’; while a customer is in-store to collect an on-line ‘click and collect’ 
order, they may be tempted to make additional purchases. 

 
‘Delivery from store’ allows individual consumers to purchase retail goods via an e-commerce 
platform, with the goods subsequently picked from a store’s inventory and delivered direct to their 
homes, normally undertaken using LGVs or MGVs on a multi-drop basis.  This to date has been focused 
on the grocery sector, though other retailers have offered similar services.  By serving from store, it 
allows the retailers to distribute e-commerce orders via their established logistics networks.  Unlike 
click and collect, this sales platform has resulted in additional freight vehicle trips into urban areas. 
 
For both ‘click and collect’ and ‘delivery from store’, the e-commerce offer has essentially formed an 
‘add-on’ to the retailer’s existing ‘bricks and mortar’ store network.  The new e-commerce models, 
described below, have essentially done away with the traditional physical retail outlet and are instead 
based around fixed logistics facilities (generally located outside urban areas) and freight transport, 
some of which operates into urban areas. 
 

5.3 E-Commerce Model 1 
 
This is one of the new e-commerce based logistics models that has emerged over the past few 
decades.  Flow-diagram 2 in the report Appendix provides a visual description of this model.  As an 
example, the retailer Amazon broadly follows this model in Great Britain. 
 
In this model, a series of RDCs are located close to major urban conurbations.  Each RDC receives 
inbound deliveries of cargo from the e-commerce retailer’s multiple suppliers (by road or potentially 
rail if located at a rail-served site); the e-commerce retailer is therefore responsible for holding 
sufficient inventory at each RDC in anticipation of demand so that customer orders can be fulfilled in 
a timely manner. The retailer’s multiple suppliers are now located both throughout Europe and further 
afield (predominantly in the Far East).     
 
On-line orders placed by end-users via the retailer’s e-commerce platforms are then picked, 
appropriately packed and labelled at the RDC, before being loaded onto freight vehicles for delivery 
to end-destinations, principally residential properties in the adjacent urban area but also 
commercial/office buildings.  This is normally undertaken on a multi-drop basis and, in most cases, 
deliveries are undertaken by fleets of LGVs or MGVs, depending on the product being handled.  
Individual consumers can often nominate their place of work to receive deliveries rather than their 
homes. 
 
Deliveries from the RDCs may be undertaken via the retailer’s in-house LGV/MGV fleet.  However, the 
retailer will often out-source (contract out) this part of the operation to specialist 3PLs, in many cases 
the main multi-national parcel couriers (e.g. TNT, DPD, DHL etc.).  Delivery vehicles will therefore, in 
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many cases, contain shipments from multiple e-commerce retailers.  In the case of Amazon in the UK, 
these deliveries are increasingly being handled by self-employed ‘driver and van’ operators (the driver 
is responsible for providing the LGV and is paid per item delivered).  Likewise, the operation of the 
RDCs (covering the inbound receipt of goods from suppliers, inventory management, 
picking/packaging and loading to LGVs/MGVs for final delivery) may be undertaken in-house by the 
retailer or again out-sourced to a specialist 3PL. 
 
In the case of some on-line only retailers, such as Amazon, the company will often be located 
(headquartered) in another country to where customer orders are placed, with the order fulfilment 
then undertaken on behalf of the retailer in the country of delivery.  For example, orders placed with 
Amazon in the UK for UK delivery are actually made with Amazon’s European parent company based 
in Luxembourg, with a UK-based subsidiary company being responsible for the order fulfilment in the 
UK on behalf of Amazon in Luxembourg.  In addition to fulfilling orders for their own products, some 
on-line retailers will undertake order fulfilment on-behalf of other e-commerce retailers. 
 

5.3 E-Commerce Model 2 
 
This is the second of the new e-commerce based logistics models that has emerged over the past few 
decades.  Flow-diagram 3 in the report Appendix provides a visual description of this model.  On-line 
retailers Ocado, Next and ASOS in Great Britain broadly follow this model.   
 
The retailer will operate a single or series of Customer Fulfilment Centres (CFCs) which receive and 
then store cargo from the retailer’s multiple suppliers (generally by road or rail).  The CFC could serve 
either a whole country or more than one country (effectively a NDC or EDC) or multiple regions within 
one country (i.e. larger hinterland than a classic RDC).  Again, suppliers are often located overseas and 
the inbound movement to the CFC will take place via a port.     
 
Order fulfilment initially begins at the CFC, where on-line orders received by the retailer via their e-
commerce platforms are picked, appropriately packed and labelled before being loaded onto freight 
vehicles for trunking to a series of regional ‘cross-dock’ facilities located close to major urban 
conurbations.  A cross-docking facility is superficially similar to a warehouse but is designed solely for 
transferring cargo directly between freight vehicles i.e. no storage or fulfilment functions.  In this case, 
the trunking operation, which may be over fairly long distances, will generally be undertaken in full-
size HGVs but also by intermodal rail freight services over longer distance flows.  At the cross-docking 
facility, the consignments are off-loaded from the trunking freight vehicles and re-loaded onto other 
freight vehicles (normally MGVs/LGVs, as per e-commerce Model 1 above) for delivery to 
residential/commercial properties in the adjacent urban hinterland on a multi-drop (milk-round) basis.   
 
In many cases, particularly for lighter/small individual consignments such as clothing, the process of 
delivering cargo to residential/commercial properties from the CFCs is often undertaken by the main 
parcel couriers (e.g. TNT, DHL, Yodel, DPD etc..) via their shared-user trunking and delivery networks 
i.e. vehicles conveying consignments for more than one shipper.  This is illustrated in Flow-diagram 4 
in the report Appendix.  The contracted parcel courier will collect goods from multiple e-commerce 
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retailer CFCs before consolidating them at a central shared-user hub.  Following sorting, the goods will 
then be loaded onto freight vehicles for trunking to a series of regional ‘cross-dock’ facilities located 
close to major urban conurbations.  At the cross-docking facility, the consignments are off-loaded from 
the trunking freight vehicles and re-loaded onto other freight vehicles (normally MGVs/LGVs) for 
delivery to residential/commercial properties in the adjacent urban hinterland.  The trunking and final 
delivery operations will therefore be undertaken using freight vehicles containing shipments from 
multiple retailers (which will often be direct competitors). 
 

5.4 Consolidation and Use of 3PLs 
 
The large ‘bricks and mortar’ retail chains are generally able to despatch fully laden and full size HGV 
loads when delivering into urban areas.  Likewise, many other distributors (e.g. food or beverage 
wholesalers) are also able to assemble sufficient cargo so that they can despatch fully laden vehicles 
into urban areas (albeit generally on a milk round basis).  Consolidation within this sector over the 
past decade has also aided this process.  Many beverage suppliers are now the distribution arm of the 
major brewers and drinks producers, while catering suppliers have consolidated into large 
national/multi-national suppliers (e.g. Brakes).  As a result, vehicle trips into urban areas are 
minimised and those running will depart depots reasonably well laden most of the time. 
 
The e-commerce sector has the potential to generate significant numbers of poorly laden MGV/LGV 
movements into urban areas.  However, the common practice of contracting specialist 3PLs (including 
parcel couriers), as described, means that goods delivered into urban conurbations from multiple 
shippers (often competitors) will end up being consolidated and ultimately delivered by common 
logistics operators using shared transport capacity.  This is because a single specialist 3PL (such as a 
parcel courier) will have multiple e-commerce clients, and they will actively seek to combine 
shipments from them in order to maximise vehicle fill and reduce/eliminate empty running.  In 
practice, therefore, 3PLs are  facilitating the consolidation of cargo from various e-commerce shippers 
that do not directly set out to collaborate with each other (including both competitors and 
complementary companies).   
 
A consequential benefit of this position is that goods vehicles entering urban conurbations are, 
predominantly, already running fully-laden (or approaching fully-laden) on the initial inbound flow. 
Further, it means the number of vehicle movements into urban areas is significantly reduced.  Overall, 
cargo consolidation into urban areas is already happening, albeit it has been driven by market 
mechanisms rather than regulation.    
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6 Emerging Issues and Associated Policy & 
Market-Based Measures  

 

6.1 Minimising the Environmental Impact of Urban Deliveries 
 
The issue 
 
Urban areas should be pleasant places to live, work and visit for leisure purposes.  Historic cities should 
be able to ‘show off’ their heritage features to tourists (generally considered to be a source of income).  
They should be attractive places for businesses to locate, as they are generators of both direct and 
indirect employment.  The decline of traditional manufacturing and the growth of the service economy 
(including a shift towards e-commerce retail, as described in Section 4) means that many cities are 
having to ‘re-invent’ themselves as places where people (particularly environmentally conscious 
young adults) will want to live and enjoy their leisure time.  However, delivering goods into urban 
areas causes environmental impacts.  These impacts, which generally derive from the use of various 
sizes of road freight vehicles (as described the dominant mode), include: 

 Visual intrusion, particularly where goods vehicles access narrow roads, historic streets and 
residential areas within urban conurbations (as roads not originally designed for large goods 
vehicles); 

 Noise pollution – running of diesel engines and reefer generators; 
 Emissions of greenhouse gases and gaseous/particulate pollution; 
 Damage to the road infrastructure and urban fabric in general (including heritage buildings 

and  infrastructure); and 
 Congestion and interactions with pedestrians (which can result in accidents). 

 
Public policy therefore seeks to both minimise the impact of urban logistics (including protecting 
historic fabric) and enhance the wider urban environment, while at the same time acknowledging that 
goods still need to be efficiently delivered to ensure that urban areas remain economically competitive 
and attractive places to live or work from commercial perspective.  Balancing these two policy 
objectives can lead to some difficult choices. 
 
The key long-term objective currently with respect to minimising the environmental impact of urban 
logistics is the replacement of diesel and petrol powered freight vehicles.  This is due to two key 
reasons: 

 The need to improve air quality in urban areas. Emissions of NOx and particulate matter from 
diesel powered road vehicles are a key contributor to poor air quality; and 

 Longer-term commitments under the Paris Climate Change treaty to reduce emissions of 
greenhouse gases (GHG).  Road transport is one of the key contributors to global GHG 
emissions (e.g. 27% of current UK GHG emissions is from domestic transport). 
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This objective has two broad elements, namely the replacement of diesel/petrol engines with other 
forms of propulsion and the greater use of non-road modes where feasible.   
 
Alternative fuels for LGVs 
 
With respect to the first element, for smaller road freight vehicles (i.e. LGVs) battery-electric vehicles 
(BEVs) are emerging as the viable zero emission alternative to petrol or diesel powered vans.  While 
uptake is currently slow, a greater choice of BEVs is likely to emerge over the coming years (between 
2.5 and 4.25 gross vehicle weight).  While purchase costs are currently higher than petrol/diesel vans, 
these should be outweighed by lower operating costs (fuel and maintenance).  The range of BEVs is 
also improving and the price differential should also start to fall.  This is particularly important for e-
commerce trade, as LGVs are the principal means of delivering directly to residential and commercial 
properties.  
 
Given a range of 150-200km on a single charge and the location of RDCs/cross-dock facilities serving 
most urban areas, battery-electric LGVs should be able to round-trip on a single charge, with re-
charging taking place overnight (at the RDCs/cross-dock facilities).  It is unlikely that significant 
charging infrastructure provision will be required in urban locations.  The requirement for charging 
infrastructure is therefore likely to come from the need to recharge large fleets of LGVs simultaneously 
at a single edge of urban area depot location and from the same local grid connection.     
 
Alternative fuels for HGVs 
 
Decarbonising HGVs, however, is likely to be more challenging, though three options are emerging as 
potential alternatives (involving propulsion by means of electric motors): 

 E-highways – similar to electrified railways, overhead live contact wires supported by catenary 
and masts provide power to the HGV (via a pantograph on the roof).  It is likely that only long 
distance strategic highways could ever be wired and certainly not in the centre of historic 
cities.   Additional power sources would therefore be required for trips away from the wires, 
such as an on-board battery (re-charged when under the wires);  

 Battery electric – similar to BEV LGVs, albeit the range will not be as long when compared with 
diesel powered HGVs; as the energy density of batteries increases and their costs fall due to 
mass production, it may be that battery electric HGVs are the most promising option.  This 
solution is likely to require charging infrastructure provision in urban locations so that top-up 
charges can be undertaken during deliveries (while the primary overnight charge is at the HGV 
depots); and 

 Hydrogen fuel cells – like diesel HGVs, they would have an extended range (when compared 
with battery electric HGVs) and rapid refuelling (either at roadside stations or at depots).  The 
key issue is the method by which the hydrogen is produced as the electrolysis method 
currently requires a significant electric current and is therefore only sustainable when 
generated from renewables.  Furthermore, fuel cell vehicles are currently estimated to have 
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an efficiency of around 22%, compared to around 33% for diesel vehicles and 70% for battery 
electric vehicles). 

 
Non-road modes 
 
A number of non-road modes are also being trialled in a number of cities.  Cargo bikes are specially 
designed bicycles with either pannier boxes attached to the front end or capable of hauling purpose-
built trailers.  They are designed for conveying small/medium parcel type shipments up to a total 
weight of 50-100kg depending on size (though in most cases they would ‘cube-out’ before reaching 
that limit).  They are ideal for delivering cargo into historic city centres with narrow streets (where 
road traffic is difficult or impossible to accommodate), in areas with significant pedestrianisation or 
where the heritage urban fabric needs to be preserved.   
 
For obvious reasons, cargo bikes cannot operate over distances longer than a few kilometres.  
Operationally, therefore, they need to operate from suitable locations on the edge of the urban 
centre, where they can receive pre-sorted cargo from road freight vehicles (LGVs/MGVs operating 
from RDCs or cross-dock facilities, as per the e-commerce logistics models).  This can include car park 
type hard-standing areas on retail/industrial estates, ideally with some form of cover to protect from 
inclement weather.  Alternatively, they can operate from a small ‘warehouse’ or ‘lock-up’ type 
buildings, again located on the edge of the urban centre and fed by road freight vehicles.  
 
The other main draw-back is the size of consignments that can be handled.  While suitable for 
small/medium size parcels sold via e-commerce platforms, they cannot handle bulky items or large 
volumes, such as those that a typical retail outlet or catering establishment would receive in a single 
delivery.  Finally, their use inserts an additional handling and transport leg into the supply chain, and 
consequently adds extra costs over and above completing the delivery by LGV/MGV (which, as 
described, is required to serve the cargo bike).  Their use currently has therefore been restricted to 
delivering into urban areas unsuitable for LGVs/MGVs or circumventing any time window restrictions 
(see below). 
 
A similar solution is that of ‘portering’.  This is where a freight vehicle (such as a LGV or MGV) would 
hand over multiple consignments (pre-sorted) to delivery staff at designated drop-off points, either 
close to the urban centre (which could be pedestrianised or have narrow streets) or a low traffic 
residential neighbourhood (see below).  Deliveries are then completed on-foot using a variety of 
equipment such as carry-bags, sack-trucks or battery-electric powered trollies (also called e-walkers).  
The on-foot delivery element would typically be up to 500m in distance, but potentially longer for 
smaller items (such as mail or small parcels).   
 
Portering requires dedicated loading bays (drop-off points) alongside the urban highway network (so 
that traffic flow is not impeded) where freight vehicles can park and discharge cargo securely.  The 
provision of appropriate ‘pavement infrastructure’ at strategic locations is therefore key to this 
delivery process.  Fast re-charging points for battery-electric MGVs could also be installed.  The main 
advantage of portering over cargo bikes is that larger bulky items can be delivered into areas 
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unsuitable for freight vehicles or during time restrictions.  Beer kegs and cases of wine, for example, 
can be delivered using battery-electric powered trollies. 
 
 

Mini Case Study – Dublin 
 

In association with parcel operator UPS, Dublin is trialling a ‘portering’ 
solution using e-walkers and quad cycles to enable city centre deliveries 

that don’t contribute to local emissions or congestion.  The pilot is funded 
by Dublin City Council, Enterprise Ireland and Belfast City Council and the 

system was developed as part of a Small Business Innovation Research 
(SBIR) challenge, which sought new approaches to optimising deliveries. 

 
Design and manufacturing consultancy Fernhay has developed the 

containers, bikes and e-walkers for UPS to trial.  Containers can be pre-
loaded with consignments at distribution centres before being transferred 
to e-walkers at the road-side.  The vehicles will enable workers to deliver 

goods such as groceries, medicine and parcels.  UPS has managed to 
remove five diesel vehicles from the road, reducing carbon emissions by up 

to 45 percent. 
 

 
 
 
Using trains to deliver e-commerce parcels traffics directly into city centres has been mooted, using 
redundant passenger rolling stock that have been re-purposed to convey cargo.  Trains would operate 
from distant (rail-served) warehouses into platforms at city centre stations, where goods could be 
discharged onto cargo-bikes or battery-electric vans for final delivery to residential or commercial 
properties close by.  Orion High Speed Logistics (part of the Rail Operations Group) have proposed a 
trial service from the London Gateway logistics park on the Thames Estuary into a main line London 
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terminus station, using re-purposed passenger train sets.  The main draw-back of this concept is that 
many city centre stations do not have spare platform capacity during the day-time (and take at least 
an hour to fully discharge) or appropriate facilities/space where cargo can be transferred to LGVs or 
bikes securely.  In any case, most cross-dock facilities handling e-commerce are now within battery-
electric LGV range of city centres given recent improvements in battery energy density.  The provision 
of rail-served cross-dock facilities or RDCs on the edge of urban areas (which receive goods from rail-
served NDCs/CFCs and from where deliveries can then be completed using battery-electric LGVs) are 
more likely to be both commercially and logistically viable. 
 
The Dutch city of Utrecht uses canal barges to delivery cargo (mainly food and beverage supplies) and 
extract waste from commercial establishments located on or close to the historic canal which passes 
through the central area.  Cargo is initially delivered by road freight vehicles to a wharf on the edge of 
the urban area and is subsequently loaded onto the barges and shipped into the city centre.  Use of 
the barge is encouraged through the imposition of strict time and weight restrictions placed on road 
freight vehicle movements in the city centre (whereas the barge can operate 24/7).  While this solution 
is commercially viable and successful, it is a niche opportunity and only applicable to cities with 
appropriate canal or riverside infrastructure. 
 
Highway management 
 
The other main area where the environmental impact of urban logistics can be mitigated is through 
the application of highway management powers.  These powers assume the use of diesel or petrol 
powered road freight vehicles, but the type and time of day they can operate is restricted.  In 
particular: 

 Weight and length restrictions – the ability to limit the gross vehicle weight and/or length of 
goods vehicles when using certain parts of a city’s road network.  These are generally 
implemented on environmental grounds to protect the historic fabric of a city or when the 
road infrastructure cannot physically accommodate vehicles above a certain size/weight, for 
example banning HGVs over 7.5 tonnes from sensitive parts of a historic city thereby ensuring 
deliveries are undertaken in more appropriate LGVs; 

 Time restrictions – the ability to limit the time of day goods vehicles are able to use certain 
parts of a city’s road network.  These are generally implemented for reasons of visual 
intrusion, noise and inter-action with pedestrians at certain times of the day, but also to 
remove freight vehicles during peak periods.  Time restrictions are also linked to the 
pedestrianisation of urban centres.  Pedestrianisation is the concept that certain streets or 
parts of a city should only accessible on foot or bikes, to create a more pleasant environment 
and/or protect historic urban fabric.  However, any businesses located in a pedestrian area 
still need to receive goods.  Time restrictions are implemented to ensure that freight vehicles 
can access at appropriate times; in Chester in North West England, for example, which has an 
attractive pedestrianised heritage city centre with retail outlets, deliveries are only allowed 
before 10.00 and after 16.00; and 
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 Restricting or banning vehicles which generate the highest levels of gaseous and particulate 
pollutants.  A number of cities now operate so called ‘clean air zones’, where diesel vehicles 
below Euro 5/6 emission standards are either banned or have to pay significant ‘entry’ fees to 
use roads within urban areas (see Road Charging below also).  Road vehicles in France have to 
display a pollution rating certificate (‘CRIT-air’), with those displaying the highest rating 
banned from certain cities (e.g. Paris) when air quality falls below pre-determined levels.   

 
Environmental mitigation measures have to date predominantly been introduced in relation to urban 
centres, particularly historic central areas.  However, a recent concept is that of low traffic 
neighbourhoods (LTNs).  These are residential areas where access in road vehicles is reserved for the 
private residents only.  Walking and cycling is encouraged, and the ability to drive through them (i.e. 
using the roads to connect between other parts of the city) is blocked either using physical 
obstructions (such as bollards) or time and weight restrictions.  Likewise, deliveries of cargo into LTNs 
have to be undertaken by other means, such as using cargo-bikes or portering.  The growth of e-
commerce and the associated deliveries direct to residential properties means that a balance needs 
to be found between minimising vehicle movements and allowing freight to be delivered.  Ideally, 
appropriate parking and loading bay infrastructure is provided on the edge of each LTN.   
 
The use of these powers needs to be balanced with the continuing need to service the receivers of 
cargo.  For example, cafes and bars in historic city centres still need to have regular deliveries of 
catering and beverage products.  Highway management powers need to ensure these can still take 
place on a reasonably flexible basis, but at the same time protecting the urban fabric and providing a 
pleasant wider environment so that the centre can continue to attract visitors. 
 

6.2 Road Charging 
 
A number of urban areas have introduced road charging schemes, which are in addition to tolls 
chargeable on motorways and/or estuary crossings which have been built under concession 
arrangements.  The purpose of urban road charging schemes is normally twofold: 

 To reduce road congestion – the imposition of fees to use all or part of an urban area’s road 
network in order to dampen demand for vehicle travel at certain times of the day such as  
morning or evening peaks; 

 To improve air quality (pollution control) – as part of so called Low Emission Zones, where the 
most polluting road vehicles are charged an ‘entry fee’ when using roads in all or part of an 
urban area.  It is hoped the fee will reduce or eliminate the use of older polluting road vehicles 
thereby helping to improve air quality. 

 
In most cases, road freight vehicles are included in the charging regimes.  The most widely known road 
charging schemes are in London.  The London Congestion Charge was originally introduced in 2003 
and applies to a defined zone in the centre of the city.  Road vehicles must pay the charge, currently 
£15, when entering the zone between 0700 and 2200 Monday to Friday (though vehicles can enter 
and leave the zone multiple times once the charge has been paid).  There are a limited number of 
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exemptions, including for battery-electric vehicles.  Unless exempt, freight vehicles of all sizes have to 
pay the charge. 
 
The London Low Emission Zone (LEZ) commenced operation in 2008.  It now covers the whole of the 
Greater London metropolitan area (i.e. a larger area than for the congestion zone) and operates 24/7.  
A daily charge applies to all commercial vehicles powered by diesel engines, including buses, HGVs, 
MGVs and LGVs, when operating in Greater London; only those with newer less polluting engines are 
exempt from the charge.  From March 2021, exempt vehicles will only be those with Euro VI engines; 
vehicles with Euro V diesel engines or below will be charged £300 per day. 
 
Both the London Congestion Charge and the LEZ are fixed charges enforced by means of static cameras 
located at key locations.  Brussels is planning to introduce a road charging scheme (called SmartMove) 
in 2022, with charges set based on time of day, distance travelled and size of engine.  It will apply to 
delivery vehicles.  As battery-electric vehicles become more popular, and consequently the amount 
raised from fuel taxes declines, it is likely that schemes such as SmartMove will become the norm. 
 
The Polish city of Krakow trialled a scheme whereby freight vehicles were charged an entry fee when 
delivering into and nearby to the historic central cathedral square (mainly to cafes and bars).  Goods 
vehicle operators (principally catering/beverage suppliers) were entitled to a number of free entries 
in each month, with fees then charged for additional trips.  It was hoped that the scheme would 
encourage those located on/near the square to better plan their stock requirements and only order 
replacement goods when absolutely required (there was an understanding that many cafes and bars 
ordered small quantities of supplies daily rather than larger volumes less frequently).  The scheme was 
never fully implemented.  
 

6.3 Urban Consolidation Centres 
 
Urban consolidation centres are where multiple freight operators (3PLs and own account operators) 
initially deliver goods into a warehouse type facility located on the urban fringe.  The goods are 
consolidated and then reloaded onto freight vehicles for the final delivery into the urban area.  They 
have been promoted on the grounds that, in theory, they deliver the following benefits: 

 Fewer road freight vehicle trips into city centres – they ‘intercept’ multiple part-loaded freight 
vehicles at the urban fringe, converting them into fewer but fully-laden vehicle trips into the 
city centre; and  

 Given the short distances involved, this part of the delivery process could also be undertaken 
by battery-electric vehicles.   

 
However, where their use has been voluntary take-up to date has been very limited.  They have mainly 
been adopted where specific circumstances have necessitated consolidation or their use has been 
mandatory for special reasons.  For example, London Heathrow Airport requires most goods to be 
security scanned at an off-site consolidation centre before delivery into the airside passenger 
terminals.  Some cities have also tried to incentivise their use by allowing time restrictions to be 
circumvented when goods pass via a consolidation centre.   
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Take-up has been limited for three main reasons: 

 The consequent additional handling and transport leg adds further costs into the end-end 
supply chain (compared with direct deliveries).  The consolidation centre operator would 
naturally make a charge to the transport operator for the handling and subsequent re-
distribution.  Most centres have not been able to run on fully commercial terms without some 
financial support from the public sector.  In the case of Heathrow, the airport’s security 
arrangements effectively fund the centre, which ultimately are recharged back to passengers 
via their airline tickets; 

 Large retail outlets are already receiving a full-load on each delivery. Using a consolidation 
centre would mean that goods are discharged from one fully-laden HGV only to be reloaded 
onto a subsequent fully-laden HGV; and  

 As noted above, the use of 3PLs (such as parcel couriers) has already had the effect of 
consolidating cargo from multiple-shippers into shared transport capacity.  As a result, freight 
vehicles are already running fully-laden (or approaching fully-laden) on the initial inbound flow 
into urban areas. 

 
Further large-scale take-up of urban consolidation centres is therefore unlikely, except where 
special/specific circumstances have been demonstrated and necessitate some form of consolidation. 
 

6.4 Urban Franchises 
 
Urban delivery franchises are a concept that has been mooted but not yet  implemented.  In basic 
terms, an urban delivery franchise is when a single logistics operator, following an open competition, 
wins the ‘rights’ to exclusively deliver cargo into parts of an urban area for a fixed period of time (e.g. 
3 years).  The franchise could be sector specific (e.g. e-commerce parcels) or covering all deliveries 
into a defined urban zone.  Exemptions would apply to large shippers moving regular fully laden HGVs, 
such as to a large retail outlet.   
 
They would operate in broadly the same manner as urban consolidation centres.  All freight 
movements into the franchise zone (in the sectors covered) would initially be delivered into 
warehouse type facilities operated by the franchise holder (which could be multi-user and located 
both close to or distant from the franchised zone).  The goods would then be consolidated and 
reloaded onto freight vehicles operated by the franchise holder for the final delivery into the urban 
area.  In theory, as for urban consolidation centres, it would eliminate many partially laden freight 
vehicle trips into city centres, replacing them with fewer fully-laden movements.   
 
The difference in this case is that their use would be mandatory; all cargo in the sectors concerned 
would have to be delivered by the franchise holder.  Regular open competitions to win the franchise 
would keep costs to a minimum and ensure overall service quality as poor service reliability would 
result in the holder being excluded from subsequent bidding rounds.  However, they would suffer the 
same draw-backs as the current voluntary consolidation centres; they would inject additional costs 
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into the supply chain (which would ultimately feed through to consumers) and simply replace one 
fully-laden vehicle with another fully-laden vehicle (as consolidation through the use of 3PLs has 
already resulted in efficient running).  Overall, they are unlikely to result in fewer freight vehicle trips 
but impose higher costs. 
 
There may, nevertheless, be some niche operations where this model would provide benefits.  The 
extraction of waste and recycling from commercial premises (which is generally subject to competition 
unlike residential waste collections by municipalities) can often result in multiple vehicle trips by 
different disposal organisations to adjoining properties.  These could be eliminated through the use 
of a franchised collector. 
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Figure A1: Flow-diagram 1 – The Classic Logistics Model 
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Figure A2: Flow-diagram 2 – E-Commerce Model 1 
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Figure A3: Flow-diagram 3 – E-Commerce Model 2 
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Figure A4: Flow-diagram 4 – Parcel Courier Shared Networks 
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