
Innovating Sustainable Urban Logistics through the E-Laas Project 

The ENUAC project E-Laas explores how energy-based planning can improve the sustainability of 

multimodal urban logistics systems.  

Societal fairness, customer preferences, research agenda 

One recent study looked at how different companies could schedule EV charging fairly when using third-

party charging stations. The work introduces a cooperative scheduling method tested in Gothenburg and 

highlights the importance of balancing fairness with infrastructure efficiency [1]. 

Another line of work focuses on flexible last-mile delivery, where customers' preferences are considered 

by offering alternative drop-off points and time windows. The proposed model balances service flexibility 

with operational efficiency, enabling more sustainable and user-centric last-mile delivery [2]. 

The project also contributes to methodological innovation with a structured review of machine learning 

methods for routing. It introduces a taxonomy of approaches and highlights how ML can support more 

adaptive and efficient urban logistics planning [3]. 

 

Figure. 3D visualization of EV charging schedules across time and space in the Gothenburg case study 

[1]. 

Hybrid simulation approach for last mile logistics investigation and energy expenditure assessment 

An important component of the E-Laas project involves providing practical guidance for cities in shaping 

their sustainable urban logistics strategies and transport policies. Urban areas differ significantly in terms 

of spatial and infrastructural characteristics, population density, travel behaviour, as well as the types and 

availability of transport modes and infrastructure. Not every city has the capacity or resources to conduct 

extensive research or develop advanced transport models. To address this challenge, we are developing a 

scalable methodology based on hybrid simulation (integrating micro- and macroscopic approaches) aimed 

at accurately and efficiently modelling urban logistics flows using representative patterns of Traffic 

Analysis Zones (TAZs). 

As part of the project, a comprehensive survey was conducted among 2,427 respondents, including 244 

representatives of local authorities, 238 logistics operators, 1,082 delivery workers, and 863 users. The 

survey covered diverse TAZs and cities characterized by various spatial and functional attributes. These 



data enabled us to develop analyses of user behaviour 0 and assess the functioning of urban logistics from 

the perspective of local governments 0. 

The collected survey data, along with spatial datasets, provide a basis for exploring the behaviour of urban 

freight system stakeholders and integrating these behaviours into simulation environments. Currently, we 

are working on simulation models and developing a methodology for scaling microsimulation outputs to 

macroscopic representations. The identification of similarities between TAZs allows for accelerated 

analysis of logistics performance across cities by utilizing reference zones and approximation functions. 

For the GZM Metropolis, we investigated the fragmentation of urban zones and the feasibility of scaling 

their characteristics 0. Fig. 2 illustrates the clustering of this area into reference TAZs for simulation 

purposes. Initial simulation models and similarity-based approximation functions were developed for 

selected zone in the GZM area (Fig. 3), demonstrating the applicability of microsimulation to assess energy 

demand across different delivery configurations 0 and the potential for scaling these results to macro-level 

assessments in similar zones 0. 

 

 

Fig. 2. TAZ map of references clusters for GZM Metropolis 0. 

 

 

Fig. 3. The Podlasie housing estate in Katowice (GZM Metropolis) as represented in the simulation model 

0. 

Another important aspect of our work is the focus on the assessment of energy consumption within delivery 

systems and its integration into the hybrid simulation framework. The application of predictive modeling 

methods enhances the accuracy of energy usage estimations for urban logistics operations 0, while 



macroscopic models enable spatial distribution analyses to support the formulation of sustainable logistics 

policies 0. 
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