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Extended abstract

Urban freight distribution has become a crucial activity for the development of cities, growing faster than other transport activities. However, its adverse effects bring consequences for people, the environment, and the liveability of cities. In the context of city logistics, freight transport is one of the main causes of traffic congestion, high levels of pollution, security problems, and consumption of space [START_REF] Cleophas | Collaborative Urban Transportation: Recent Advances in Theory and Practice[END_REF]. Air pollution emissions related to urban freight transport are estimated at 16% to 50% of the total pollution generated by transport activities in a city (Faure, Burlat, and Marquès 2016). In fact, the presence of trucks in urban areas increases the use of non-renewable resources and the associated levels of pollutant emissions (global and local). Additionally, the presence of multiple stakeholders with conflicting objectives, low load factors, empty trips, longer-times at loading and unloading points, and a large number of deliveries have exerted an enormous pressure on urban freight transport [START_REF] Rose | Urban Logistics: Establishing Key Concepts and Building a Conceptual Framework for Future Research[END_REF].

To address these challenges, practitioners and academics have provided different measures classified primarily as regulatory and infrastructure. Regulatory measures are focused on forbidden movement of freight vehicles in peak hours and the entry to certain urban areas, considering different vehicle characteristics such as the type, engine size, license plate number or compliance with gas emission) [START_REF] Diziain | Evaluate the Viability of Urban Consolidation Centre with Regards to Urban Morphology[END_REF]. Among the infrastructure measures that have been most extensively explored from an academic and professional point of view are the Urban Distribution Centres (UDC) or the Urban Consolidation Centres (UCC). These facilities consider variables such as travel time, distance and cost of delivering a product to the end customer by integrating more sustainable modes of transport [START_REF] Schliwa | Sustainable City Logistics -Making Cargo Cycles Viable for Urban Freight Transport[END_REF][START_REF] Triantafyllou | Urban Freight Consolidation Centers Case Study in the UK Retail Sector[END_REF]. In these cases, the literature has shown that the combined use of smaller vehicles and UCC/UDC is a practice that should be explored in greater depth [START_REF] De Oliveira | Sustainable Vehicles-Based Alternatives in Last Mile Distribution of Urban Freight Transport: A Systematic Literature Review[END_REF].

In this context, the need for collaborative and environmentally friendly urban transport has been suggested to mitigate the negative impacts of urban freight transport. Consolidation of the load represented in this type of facilities and collaboration in transportation planning are among the most effective strategies to reduce freight traffic problems [START_REF] Browne | Urban Freight Consolidation Centres -Final Report[END_REF][START_REF] Macharis | City Distribution and Urban Freight Transport: Multiple Perspectives[END_REF]. The adoption of a collaborative multi-level distribution system, based mainly on the combination of different modes of sustainable transport and logistics platforms, such as micro-UCC / UDC, Parcel Lockers or Mobile Depots MD [START_REF] Merchan | The Future of Megacity Logistics[END_REF], reduce the use of transportation resources such as personnel, trucks and fuel [START_REF] Anand | Carbon Credits and Urban Freight Consolidation: An Experiment Using Agent Based Simulation[END_REF]. The MDs concept is a novel measure that uses a relatively simple infrastructure combined with sustainable modes of transport.

According to [START_REF] Verlinde | Does a Mobile Depot Make Urban Deliveries Faster, More Sustainable and More Economically Viable: Results of a Pilot Test in Brussels[END_REF] a MD is a trailer fitted with a loading dock, warehousing facilities and an office. The trailer is used as a mobile inner-city base from where last-mile deliveries and firstmile pick-ups are done with electrically supported cyclocargos. This alternative is directly related to the reduction of the size of the vehicles used in last mile freight transport, to the implementation of traffic containment policies in terms of restricting the access of heavy trucks, added to the fragmentation of the retail since retailers can perceive an opportunity to offer higher levels of service to the most demanding consumers, this could reduce operating costs and reduce total emissions.

Particularly, MD have emerged in response to the high cost of installing urban logistics infrastructure in city centres [START_REF] Arvidsson | An Ex Ante Evaluation of Mobile Depots in Cities: A Sustainability Perspective[END_REF]. MDs are listed as one of the potential solutions to improve the use of space and provide optimal use of city streets [START_REF] Bjerkan | Stakeholder Responses to Measures Green and Efficient Urban Freight[END_REF]. In addition to the concerns about the cost of the installation and the space occupied, the time that freight vehicles spend in making the delivery denotes the interest in promoting this type of initiative. Despite the scarce literature, there has been a growing interest in these distribution systems, mainly due to their flexibility and robustness as well as the great foreseeable benefits in terms of urban transfer networks [START_REF] Merchan | The Future of Megacity Logistics[END_REF]. [START_REF] Arvidsson | An Ex Ante Evaluation of Mobile Depots in Cities: A Sustainability Perspective[END_REF] report several benefits offered by MDs. i) Regarding sustainability, their operating cost is lower than that of traditional cargo; ii) CO2 emissions are significantly lower and, iii) the initial investment required is considerably cheaper. In addition to other benefits regarding noise, congestion, and visual intrusion (i.e., time-space occupancy). In this sense, the adoption of a collaborative multi-level distribution system, based mainly on the combination of logistics platforms and different modes of sustainable transport such as MD could reduce operating costs and reduce total emissions. This work proposes an urban distribution model based on the combination of two strategies: a network of Mobile Depots and the use of light vehicles under a collaborative framework, which allows reducing the operating costs and mitigating the environmental impact, while keeping the level of service. To estimate the potential of the combination of both strategies, the integrated model will be developed as a multi-agent system in which actors in the distribution process will be defined based on their capacities, goals, and interests. The model will consider dynamic characteristics inherent to the urban context. These features will be integrated into the solution processes that deal with the joint problem of location and resulting routing. It is expected that these strategies will provide a sustainable solution to alleviate traffic congestion in city centres and reduce the environmental impact of urban freight transport. To probe the validity of the methodology, this project uses the Melbourne CBD area as a case study.
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