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Logistical activities contribute about 10% to 30% of the total volume of traffic in urban areas 

(Agrebi et al., 2015). Such activities generate approximately 25% of CO2, 30% of NOx, 40% 

of noise due to city traffic (Lebeau et al., 2017). Evidence from many urban areas shows that 

urban logistics generates about 40% of the total logistics cost in the supply chain and causes 

50% of the road accidents in the city centre (Lebeau et al., 2017).  

Within this context, pooling solutions proved to be an efficient way for alleviating 

environmental and congestion problems in urban areas. The significant feature of this method 

is to implement consolidation models within city areas. In this, different organisations (e.g. 

shippers, carriers, customers) collaborate in the common use of logistics resources regarding 

materials, equipment, and human resources (Jesus et al., 2014). As a pivotal type of facility 

within such models, Urban Consolidation Centres (UCCs) have received increasing interests 

from both the academic community and practitioners. 

An UCC is a facility involving the transhipment of goods directed to urban areas, aiming to 

consolidate deliveries, and thus provide greater efficiency (and effectiveness) in the 

distribution process by increasing the truckload factor and decreasing the number of trucks 

used, which help mitigate urban congestion and air pollution (Tario et al., 2011). Normally, 

an UCC delivery network (Figure 1) is composed of different participants such as operators, 

shippers, carriers, UCC administrators. Furthermore, two more kinds of stakeholders: goods 

suppliers and consumers are involved in this delivery system (Wang et al., 2015).  

Physically, goods from different origins should be gathered at the UCC before they move into 

urban areas. After this intermediate step, goods will be sorted depending on their destination 

and due date; finally, goods will be allocated for final deliveries in the city centre through the 
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usage of smaller vehicles. The key objective of UCC facilities is to achieve a higher truck 

loading rate, along with a lower number of utilised trucks (Nguyen et al., 2015). 

 

Figure 1 -  A typical UCC delivery network 

UCCs have become a popular research topic since the late 1990s; in particular several 

approaches have been developed in order to evaluate the performance of UCCs (Browne et 

al., 2005). Most of the papers produced within this research strand concentrate on the 

evaluation of the environmental performance of UCCs, investigating how operating models 

(Finnegan et al., 2005), locational decisions (Lindawati and De Souza, 2017) and 

technological choices (Allen et al., 2011) affect the performance of UCCs across several 

environmental indicators (such as fuel consumption, gas emission, pollution).  

However, in the context of urban logistics, the performance evaluation of the UCCs should 

not ignore the economic and social perspectives. As highlighted by Lagorio et al. (2016) and 

Kin et al. (2017), to date UCCs effectiveness has been assessed mainly through multiple or 

single case studies analysing best practices and pilot projects. However, little is reported 

about the reasons for the high failure rate registered in projects adopting such facilities and 

the financial difficulties being often encountered.  

The availability of adequate tools, capable of addressing, from a multi-stakeholder 

perspective, also strategic issues (for instance, related to the investment planning phase) 

rather than just operational ones (concerned with the day-to-day functioning of already 

established logistical platforms) could be of interest to stakeholders involved in the policy 

and decision-making processes that guide UCC initiatives. 



In addition to this, the evaluation of the performances of UCCs according to a triple bottom 

line perspective remains a challenging taks, given the conflicting essence of involved criteria 

and the multi-stakeholder nature of the problem (Gonzalez-Feliu and Morana, 2014).  

Within this context, this study will be aimed at developing a multi-criteria decision-making 

(MCDM) approach for evaluating the performance of UCC systems. The approach will 

combine and elaborate economic, environmental and social indicators arising from previous 

research (Patier and Browne, 2010, Allen et al., 2011, Gonzalez-Feliu and Morana, 2014, 

Harrington et al., 2016, Gogas and Nathanail, 2017) and seek to capture the perspective of 

the multiple stakeholders involved in UCC systems. Table 1 shows the indicators for the 

performance evaluation of UCC. 

Dimension Criterion Indicator 

Economic 

Operating Cost Annual Operating Cost(AOC) 

Profitability Annual Revenues 

Pricing Policy Typical Delivery Price 

Infrastructure Usage Efficiency Infrastructure Surface Usage Rate 

Goods Handling Efficiency Goods Handled per Full-Time Equivalent Employee 

Delivery Efficiency Delivery Accuracy Rate 

Service Level Lead Time of Delivery Goods from UCC to its Users 

Environmental 

Eco-Vehicle Equipment Percentage of Alternative Vehicles 

Rational Vehicle Utilization Truck Loading Rate 

Emission Generation Travel Miles in Urban Areas 

Delivery Trips Number of Delivery Trips per day 

Social 

Public Support Public Financial investment 

Workers’ salary Average staff salary 

Fair Labour Workers’ overtime utilisation  

Approachability Typical Workers’ commute Time 

Traffic Volume Generation Total Travel Time in City Centre 

Congestion Generation Time for on-street Parking 

Table 1- List of the Criteria and Indicators for the Evaluation of the UDC 

Real-world UCC cases from UK, Sweden, Italy and China will be evaluated based on the 

above indicators.  These four cases will reflect the diversity of UCCs performance across 

identified dimensions within different socio-economic contexts, including free-market 

economies with different degrees of state intervention (UK, Italy, Sweden) along with 

centrally-planned economies (China). For each case, a synthesis of UCC performances will 

be performed by aggregating indicators according to MCDM methodologies (such as 

Analytic Hierarchy Process and TOPSIS). 

The research will allow the identification of strengths and weaknesses of the different 

surveyed UCCs, establishing a benchmarking tool  (also usable by decision- and policy-

makers) that will contribute to a better understanding of UCCs functioning and to the 

identification of potential improvement areas.  
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