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Abstract

This paper focuses upon the potential for Urban Consolidation Centres (UCCs) to alleviate local environmental and traffic problems within urban areas.  An international literature review was undertaken, interviews were held with a range of relevant parties, and a classification of UCCs was developed.  Almost 70 previous and current UCCs schemes were identified in the literature and were allocated according to this classification. No examples of thorough UCC scheme evaluation were found in the existing literature. The paper proposes an evaluation framework for UCC schemes as well as presenting lessons learned from existing and attempted UCCs. 
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1. Introduction

This paper summarises key elements of the findings of a research project on Urban Consolidation Centres (UCCs) funded by the Department for Transport (DfT) and carried out by the University of Westminster (2005).  The project essentially consisted of a scoping study that aimed to identify the potential for the development of UCCs that have as their principal objective the alleviation of local environmental and traffic concerns in urban areas.  It was also concerned with the wider business and supply chain issues associated with the use of such centres. This paper presents the project findings about the various types of UCCs and their use in different industrial sectors, and the prevalence of various types of UCCs in different countries. The paper then reviews the evaluation of UCCs in previous projects, and considers how the impacts of UCCs should be evaluated. It also includes a summary of lessons learned from previous UCC schemes. 
2. Study approach

The study consisted of three main elements.  First, a comprehensive literature review was conducted.  This covered academic journals, public sector documents and industry publications from the United Kingdom and elsewhere.  Specific consolidation centre research, trials and schemes that have been referred to in the literature were also identified and an attempt made to record consistent data relating to each of them.  The review provided an important input to the evaluation task.  The majority of the literature came from France, Germany, Netherlands, Sweden, the United Kingdom and Japan, and a more detailed discussion can be found in the full project report (University of Westminster, 2005).  

Second, interviews were held with a range of relevant parties, selected from: freight transport and logistics operators (both those currently involved in different types of consolidation schemes and those not), receivers and shippers of goods in urban areas, local government/policy makers with transport responsibilities.  Issues addressed during the interviews with the sample of respondents included their views about the appropriateness of different types of consolidation systems with respect to factors such as product types, supply chain organisation, type of receiver, geography/location of delivery point, suitable types of vehicle, appropriate traffic regulations / restrictions, and localities suitable for UCCs.  Respondents’ views were sought on the likely effects of consolidation schemes on: supply chain operations (including efficiency and security), supply chain costs, transport intensity, and environmental impacts.
Finally, an evaluation framework was developed.  This sought to review the evaluation approach applied in urban consolidation research described in the literature, together with consideration of how this evaluation work should ideally be carried out, as well as to indicate the conditions in which UCCs are likely to be most effective.  This element forms the focus of this paper, and pulls together the key findings from the first two elements.

3. Review of UCCs 

Broadly speaking the key purpose of UCCs is the avoidance of the need for goods vehicles to deliver part loads into urban areas (be that a city centre, an entire town or a specific site such as a shopping centre). This objective can be achieved by providing facilities in or close to the urban area whereby deliveries (retail, office, residential or construction) can be consolidated for subsequent delivery into the target area in an appropriate vehicle with a high level of load utilisation. A range of other value-added logistics and retail services can also be provided at the UCC.  
Much of the older literature on transhipment centres (and similar public sector driven initiatives) can be said to focus on “the traditional break-bulk form of transhipment being implemented at an urban level on a communal, shared-user basis”, with much attention devoted to the use of small vehicles for the urban distribution (McKinnon, 1998).  

In contrast, much of the literature since the late-1990s talks of UCCs, which are generally seen to be more flexible and involve break-bulk, transhipment and groupage, often with a focus on maximising vehicle loads, thereby avoiding the need for vehicles to deliver part loads into urban centres, and with a far greater role for the private sector.
There are similarities between UCCs and other operations, such as neighbourhood collection points for home deliveries, intermodal terminals, retailers’ distribution centres, and express parcels hubs. The study concerned itself only with physical centres where consolidation-type activities take place and where the facility is shared-user in some sense, for example more than one logistics service provider delivering goods to the UCC, or more than one business receiving goods from the UCC. This therefore excludes off-site stockrooms operated by department stores (as there is only one receiver in this case), and parcels carriers’ urban depots (as all the goods delivered to the depot are transported by the parcel carrier rather than other logistics companies).
With such a large body of literature having been reviewed, a large number both of positive and negative issues about UCCs were identified.  The main ones are shown in Table 1. 

Table 1:Main advantages and disadvantages of UCCs identified in the literature

	Main advantages
	Main disadvantages

	· environmental and social benefits resulting from more efficient and less intrusive transport operations within urban areas

· better planning and implementation of logistics operation, with opportunity to introduce new information systems at same time as consolidation centre

· better inventory control, product availability and customer service

· can facilitate a switch from push to pull logistics through better control and visibility of the supply chain

· potential to link in with wider policy and regulatory initiatives

· theoretical cost benefits from contracting out “last mile”

· public relations benefits for participants

· potential to allow better use of resources at delivery locations

· specific transport advantages

· opportunity for carrying out value-added activities
	· potentially high set up costs (and sometimes high operating costs)

· much urban freight is already consolidated at the intra-company level or by parcels carriers, so limited benefits (or even negative consequences) for trying to channel these flows through a consolidation centre. The potential scope for UCCs may therefore be limited

· difficult for a single centre to be able to handle the wide range of goods moving in and out of an urban area, for example due to different handling and storage requirements

· most studies report an increase in delivery costs due to an additional stage in supply chain which imposes a cost (and often a time) penalty, though this clearly depends on how well the centre is integrated into the supply chain and the extent to which all costs and benefits are considered

· a single consolidation centre for an urban area is unlikely to be attractive for many suppliers’ flows due to the degree of diversion required from normal route (and may therefore negate transport savings for onward distribution)

· lack of enforcement of regulations for vehicles not included in the consolidation scheme

· organisational and contractual problems often limit effectiveness

· potential to create monopolistic situations, thus eliminating competition and perhaps leading to legal issues

· loss of the direct interface between suppliers and customers


It should be noted that, in many cases, these advantages and disadvantages are not backed up with evidence, but the ones shown here are those that feature most frequently in the literature.  

4. Classification of UCCs

Several commentators have produced classification systems for UCCs. Köhler (2001) classified six fundamental co-operation forms for UCC schemes in Germany. This classification is based only on German experience and refers only to schemes in which distribution companies share their depot and vehicle capacity. 

The Ministère de l’Equipement (2002) produced a classification that comprises three UCC “models”: the  “Monaco model”, the “German model”, and the “Dutch model”. The Monaco model is a compulsory scheme in which all vehicles with deliveries for Monaco have to deliver these goods to the UCC. The UCC is owned by the government, and operations are contracted out by government to a single carrier. The German model refers to voluntary UCC schemes set up by carriers (often locally based small and medium sized operators) who work jointly to consolidate freight and distribute it in the urban area (often referred to as “City Logistics” schemes). The Dutch model is based on vehicle licensing and controls rather than a physical UCC. In addition, the classification does not cover privately established and operated UCCs. 

Klaus (2005) classified three types of “inner city cargo logistics” initiatives tried in Germany during the 1990s: i) milk round-type schemes for a single retailer, ii) city logistics schemes, and iii) schemes using telematics and alternative transport technologies. This classification is based only on German experience.

BESTUFS (2002) devised a classification of freight platforms at the urban, regional, national and international scale. This defines three types of freight platform possible at the urban scale, namely single company UCCs, multi-company UCCs, and freight villages. Freight villages are defined as focussing on bi- or multi-modal transport that are on large sites usually outside the urban area and also working at a region-wide scale.

All of these UCC classifications concentrate on particular types of UCC rather than attempting a classification system for all UCCs. This is explained by the fact that these classification systems have been produced with reference to a particular country and the UCCs that exist within that country, or include distribution centres that serve entire regions rather than just urban areas. 

Having carried out the literature review and identified UCC schemes it was possible to devise a classification system into which all these UCC cases identified would fit. This comprises three categories of UCC:  
1. Special project UCCs: these are UCCs that are used for non-retail purposes, for example construction material UCCs in Heathrow and Stockholm. This type of UCC may well serve a single site. However, such UCCs could potentially operate over any given geographical scale of the urban area. This type of UCC may well operate for a given period of time while the specific activity linked to the UCC takes place. 

2. UCCs on single sites with one landlord: examples include UCCs at airports and shopping centres (e.g. Heathrow retail UCC, and Meadowhall shopping centre). These UCCs differ from other retail UCCs in the following ways: i) these sites are built as a single development so the UCC can potentially be designed into the planning of the site), ii) the landlord has the potential to insist that tenants use the UCC, iii) the unloading points tend to be located off-street in a specially designed delivery area with access via a single route, iv) the UCC operation can potentially be made self-financing through rent structures and handling charges.

3. UCCs serving a town/city: examples include many German city logistics schemes, La Rochelle in France, and Broadmead (in Bristol). These UCC schemes can vary in terms of:

· the geographical area they serve (which can either be large or small. For instance such schemes can, serve a small district such as a narrow, historic centre of an urban area, a specific retail area, or a larger, more diverse geographical area up to an entire town/city).

· the number of companies operating the UCC scheme (which can be a single company (e.g. La Rochelle, or several companies (e.g. German city logistics schemes).  

Each of these three types of UCC can offer either relatively basic consolidation services or can offer a wider range of value-added logistics activities such as stockholding facilities, ticketing and pricing, goods return and waste collection services. Similarly, each of the three types of UCC could also potentially offer community collection and delivery point facilities (for other consumer and business products), and home delivery operations could also be operated from the UCC. Tables 2-5 provide examples of each of these types of UCC. 

	Table 2: Special project UCCs: construction consolidation centre

Example: Hammerby, Sweden


	Current status (2006):
	Operational

	Objective:
	Minimising the impact of the largest ongoing urban development in Sweden on the early residents (8,000 apartments being built in total). To be achieved largely by eliminating unco-ordinated delivery vehicles “touring” the site in search of their delivery point. Deliveries to the building site are difficult due to the location.

	Start date:
	Spring 2001 and to remain until the building project is complete (2010).

	Description:
	Deliveries of construction materials are routed via the consolidation centre where they are labelled and stored on a short-term basis prior to delivery on a JIT basis. Ideal maximum storage period is 5 days. Deliveries made on a consolidated basis in “work packs” as requested by the Trade Contractors.

Some bulk items such as concrete and steel are not routed via the consolidation centre, but their delivery is co-ordinated via an internet based scheduling system to avoid delivery clashes.

The UCC is located at the entrance of the construction-site. It consists of: 

· 10 people working at the UCC (office and storage area of  8,000 m2)

· 8 goods vehicles (Euro IV standard) are used for deliveries within the construction-site

· Web site and a supervision system

The UCC is run by a subcontractor who is responsible for the operation of the centre, which includes fleet purchase and operation, employment of drivers and other staff, warehouse and office management, and web  supervision system.

	Parties involved:
	All the contractors on the site (10), Investors (in the development), City of Stockholm

	Voluntary/compulsory:
	Compulsory except for exempted materials.

	Users:
	All contractors working on the site

	Outcomes:
	Estimated that for every one truck delivering under this system there would have been 4-5 without the use of the centre. 700 tonnes delivered per day / average of 1.5 tonne per final delivery / one delivery every 30 seconds. 

Reductions in energy use and emissions will be calculated as part of the evaluation work.


Sources: Wilson James Ltd et al. (2003); City Ports (2005); Trendsetter (2005).

	Table 3: UCCs on single sites with one landlord

Example: Heathrow Airport Retail UCC, London, UK


	Current status (2006):
	Operational

	Objective:
	To alleviate congestion within airport / reduction in vehicle movements / security / environmental improvement / reduction in handling costs/improve delivery to retail units/improve waste management.

	Start date:
	Commenced 2000 as a trial, 5-year contract awarded 2001 – ongoing.

	Description:
	A retail operation supplying all shops at Terminals 1, 2, 3 & 4. All deliveries (except newspapers and high value / high insurance items) are made to a consolidation centre outside the airport perimeter where inbound deliveries are security checked (scanned) and sorted by delivery address into sealed roll cages and then delivered to a regular schedule. Some low value items e.g. soft drinks are delivered on pallets. The service includes: delivering to individual premises by a dedicated “delivery team” located within each terminal and the return of packaging / waste to the depot.

2,320 m2 warehouse (325 m2 chilled), 1500 roll cages, 5 vehicles, 38 operational & clerical staff, 6 management.

24 hour / 7 day operation.

3 rear-steer urban articulated vehicles and 3 rigid vehicles. Operational staff 40.

	Parties involved:
	A partnership between British Airports Authority (landlord) and a logistics provider (Exel).

	Voluntary/compulsory:
	Initially voluntary. Compulsory for all retailers in the terminals since 2004.

	Users:
	All retailers with premises within the 4 terminals.

In 11/01 chilled & frozen facilities added so as to cover all temperature bands thereby adding catering outlets to customer base.

	Outcomes:
	Results show that in 2004 the centre received 20,000 vehicle deliveries; this resulted in 45,000 store deliveries being made from the centre on 5,000 vehicle trips. 190 out of 240 of the retail outlets are using the centre. Vehicle trip reduction of approximately 70% is being achieved for those goods that flow through the centre. This was estimated to result in 87,000 vehicle kilometres saved in 2003, and 144,000 vehicle kilometres saved in 2004. Vehicle emissions reductions have also increased as goods throughput has grown, with CO2 savings of 1,200 kg per week in 2003 and 3,100 kg per week in 2004.


Sources: Bastien (2005); Foster (2005), Foster et. al., (2005).

	Table 4: Area UCC Serving Town/City 

Example: Broadmead, Bristol, UK



	Current status (2006):
	Extended trial

	Objective:
	Benefits of consolidation to suppliers / benefits to retailers (improved supply chain & potential added value services) / benefits for community (reduced congestion, improved air quality & improved waste recycling).

	Start date:
	2004

	Description:
	Deliveries are made from the consolidation centre to retailers in the Broadmead retailing district in the centre of Bristol. 

Suitable customers for the trial identified as “medium size, non-perishable goods, not high value goods”.

UCC located close to strategic road network (M4 & M32); 465 m2 of space; 25 minutes journey time to Broadmead. Delivery made by one 7.5t and one 17t Euro III standard engine vehicles. Value-added services also being offered.

	Parties involved:
	Bristol City Council, The Broadmead Board, The Galleries Shopping Centre, Business West (formerly Chamber of Commerce), Exel.

EU funding  through the Vivaldi project (part of CIVITAS). 

	Voluntary/compulsory:
	Voluntary

	Users:
	Currently 51 retailers in the Broadmead retailing area ranging from major high street stores to small independents with the clothing and fashion sectors particularly well represented (out of a total of approximately 400 retailers in the Broadmead retailing district). 

	Outcomes:
	The number of roll cages which passed through the centre rose from 101 in May 2004 to 401 in December 2004.

68% reduction in vehicle trips into Bristol centre for retailers in scheme. To October 2005 - 42,772  total vehicle km; 5.29t  of CO2 emissions; 840 gms of NOx and 11,374 gms of PM10 emissions had been saved. 


Sources: Hapgood (2005); Davis (2005); Foster et. al., (2005)

	Table 5: Area UCC serving town/city 

Example: La Petite Reine, Paris, France


	Current status (2006):
	Trial initially – now permanent. 

	Objective:
	The objective is to test an alternative to motorised vehicles for final delivery of goods and reduce the impacts of urban freight transport.

	Start date:
	2003

	Description:
	Two types of tricycles with electrical assistance have been used during the experiment to provide delivery services: tricycle-type vehicles (with the carry-case behind the cyclist) and triporteur type (in which the case is in front of the cyclist). The tricycles have a maximum payload of 100 kg, maximum volume of 450 litres (triporteur model), and maximum speed of 20 km/h. 

The four central arrondissements are being served by la Petite Reine in the experiment. Three types of delivery service have been tested by la Petit Reine: 

· Ad hoc deliveries from businesses to customer’s homes

· Driver and tricycle dedicated to a business for deliveries to customers (dedicated shop-based service)

· Consolidation and final delivery of goods entering Paris (using a consolidation centre located in the centre of Paris offered by the Mairie de Paris at low rent).

Products targeted by la Petit Reine during the experiment have included: food products, flowers, non-food products (including parcels) and equipment and parts.

In the 24 months since the experiment started the number of tricycles has increased from 7 to 19.   

	Parties involved:
	The City of Paris has been supporting la Petite Reine company in the experimentation of deliveries using tricycles since May 2003. This experiment has been also supported by the ADEME (Agence De l'Environnement et de la Maîtrise de l'Énergie / French Agency of Environment Management) providing financial aid representing 50% of the feasibility study and evaluation reports, and 15% of the investment in tricycles.

	Voluntary/compulsory:
	Voluntary

	Users:
	Major parcel carriers, transport operators, retailers and other Paris-based businesses.

	Outcomes:
	Use of the delivery services has been increasing during the trial. The number of trips in the 24th month (14 631) is 18 times higher than in the 1st month (796). 

Parcel freight has become the most important type of freight during the course of the trial. It has increased from 51% of all items handled at the beginning of the experiment to  97% after 2 years. 

156 248 km of diesel van activity have been avoided as a result of the trial. This has saved 43.3 toe (tonnes oil equivalent) of energy consumption, and helped to avoid 112 tonnes of CO2, 1.43 tonnes of CO, and 280 kg of NOx.


Source: Attlassy and University of Westminster (2005)

5. Summary of UCC schemes identified in the literature

This section discusses the number and status of UCC schemes identified in the literature, presents the classification scheme developed for UCCs, and reviews the quantification of the transport and environmental impacts of UCC trials and on-going schemes that has appeared in published literature. 

The detailed review of the documents that formed the basis of the desk research identified 100 localities / schemes where there is evidence of consideration, or more detailed interest, being given to the establishment of a UCC. Excluded from this list are instances where a locality was seeking to improve its urban traffic scheme by measures other than UCCs (e.g. improved traffic control and regulation; a new approach to parking bays; purely transport led schemes such as the Vienna city courier system and the use of electric vehicles).

Within these 100 localities / schemes there are 33 that are reported as little more than as a reference to the possibility of establishing a UCC and have had no identifiable work carried out on them. This leaves 67 UCC schemes (either feasibility studies, trials or operational schemes) that date from the 1970s onwards.
Table 6 shows the 67 schemes divided into whether the scheme served a specific site, a district or an entire town/city (in the case of research/feasibility studies, the proposed area that the UCC scheme would cover is used). 

Table 6: Analysis of UCC Schemes by Country and Geographical Coverage

	Country
	Special project (construction)
	Shopping centre
	Town/city
	Total

	
	
	
	Specific district
	Town/city-wide
	

	Austria
	-
	-
	1
	-
	1

	Belgium
	-
	-
	-
	1
	1

	Canada
	-
	-
	-
	1
	1

	France
	-
	-
	3
	5
	8

	Germany
	1
	-
	4
	9
	14

	Italy
	-
	-
	3
	2
	5

	Japan
	-
	1
	2
	-
	3

	Monaco
	-
	-
	-
	1
	1

	Netherlands
	-
	-
	6
	1
	7

	Portugal
	-
	-
	1
	-
	1

	Spain
	-
	-
	1
	-
	1

	Sweden
	1
	1
	2
	-
	4

	Switzerland
	-
	-
	-
	2
	2

	United Kingdom
	1
	3
	7
	6
	17

	U.S.A.
	-
	-
	-
	1
	1

	Total
	3
	5
	30
	29
	67


Note:
Site Specific = UCC scheme serves a single site or commercial unit (of which three – Hammerby, Potsdamer Platz in Berlin, and Heathrow Airport are construction consolidation centres, the other five are shopping centres)


District         = UCC scheme serves part of a town/city - usually historic core or c.b.d.

      
Town-wide   = UCC scheme serves the whole town

The distinction between a UCC serving a district rather than an entire town has been difficult to determine from the literature. UCCs often serve specific geographic districts within a town rather than the whole town, but for this literature exercise unless the information specifically refers to an historic centre or central business district (cbd) it has been assumed that the whole town constituted the target market. 

UCCs scheme that operate in a specific districts in an urban area have a tendency to be places with narrow streets, historic layouts and the like and therefore have a concentration of freight transport related issues including:

· vehicle congestion and delay

· restricted access times and insufficient parking provision

· a preference for pedestrians only schemes

· unacceptable levels of air pollution

Table 6 also shows that UCC schemes have been more prevalent in some European countries than others, with most feasibility studies, trials and operational schemes in the UK, Germany, France and the Netherlands. A large number of the schemes have ceased being reported following the research or trial phase which suggests that the initial enthusiasm that was associated with the launch of many of the schemes, especially in Germany, soon evaporated. With particular reference to the numerous schemes and trials that were undertaken in Germany, Köhler and Groke (2003) state that approximately 200 schemes were either planned or carried out. Flämig (2004) has estimated that less than 15 schemes were still in existence by the end of 2002, and Klaus (2005) has even more recently stated that all of the German schemes have (more or less) been abandoned. By comparison, Nobel (2005) has reported that 5 schemes are still operating in 2005, namely Aachen, Bremen, Essen, Frankfurt am Main, and Regensburg. In addition, Nuremburg is still operating (but this has become a parcels consolidation and delivery service operated by DPD). 

6. Key elements of the evaluation framework 

The objectives of a specific consolidation centre may have an important bearing on how to evaluate the success of the UCC. The objectives could vary in the following ways: 

· They could be based on economic efficiency or environmental/social factors (or both)

· They could be based on achieving supply chain-wide improvements or improvements in a localised geographical area (or both)

· They could aim to bring about greater consolidation of goods destined for the urban area or to tranship these goods onto smaller, lighter, cleaner goods vehicles for final delivery (or both)

Given the potentially differing objectives, it may well be the case that there is no single approach that can adequately evaluate all of the potential UCC types and applications. However, the framework identified in this paper attempts to be comprehensive so as to allow the evaluation of a scheme against multiple objectives. In practice, schemes with a more specific objective may not require all of the framework elements that have been proposed. 

It was evident from the review of the literature that the evaluation of a UCC is far from straightforward. In this section, the most important aspects that should be part of any such evaluation are set out. Ten different measures were identified that have typically been used in previous evaluations: 

· changes in the number of vehicle trips 

· changes in the number of vehicle kilometres 

· changes in the number of vehicles 

· changes in travel time 

· goods delivered per delivery point 

· vehicle load factor 

· changes in parking time and frequency 

· changes in total fuel consumed 

· changes in vehicle emissions 

· changes in operating costs 

While each of these measures may be important, dependent upon the UCCs objectives, they in themselves are not sufficiently tightly defined to be able to be provide a meaningful evaluation. In previous evaluations, there appears to have been both a lack of consistency in comparing the “before” and “after” situations and a lack of clarity in identifying the precise boundaries of the parts of the supply chain being analysed. Many results have been presented in a relatively abstract way, with little quantification of the overall changes caused by a UCC across an urban area and/or along a supply chain.  In order to achieve a more comprehensive evaluation of a UCC development it is desirable to identify and measure both broad indicators such as the impact on upstream logistics activities as well as the more specific indicators such as detailed changes in vehicle operations (see Table 7).

Table 7: Variables and Indicators to be Included in a Comprehensive UCC Evaluation 

	Broad Indicators 
	Narrow Indicators 

	1) Logistics and supply chain changes 
Potential to improve efficiency at receiving premises due to fewer, more reliable deliveries 

Potential to improve efficiency/sales at receiving premises due to stockholding & value added services at UCC 

On-time delivery (punctuality) 

Change in order cycle time (i.e. time between despatch and receipt) 

Effect of greater reliability on stockholding strategy 

Change in total handling costs for goods passing through UCC 

Change in total freight transport costs for goods passing through UCC 

2) Social/environmental impact of UCC vehicle activity 
Fossil fuel consumption 
Fuel consumption in urban area compared with previous consumption to make same deliveries 

Fuel consumption outside urban area compared with previous consumption to make same deliveries 

All Fossil fuel consumption by goods vehicles in urban area (i.e. in order to consider overall impact of change) 

Emissions 
Emissions in urban area compared with previous emissions to make same deliveries 

Emissions outside urban area compared with previous emissions to make same deliveries 

All emissions by goods vehicles in urban area (i.e. in order to consider overall impact of change) 

Congestion 
Contribution of UCC-related goods vehicle trips to traffic congestion inside urban area 

Contribution of UCC-related goods vehicle trips to traffic congestion outside urban area 

Existing or potential use of non-road modes for delivery to UCC 


	3) Goods vehicle activity 
Vehicle kms 
Kms run in urban area compared with previous vehicle km to make same deliveries 

Kms run outside urban area compared with previous vehicle km to make same deliveries 

All goods vehicle km in urban area (i.e. in order to consider overall impact of change) 

Vehicle trips 
Trips in urban area compared with previous vehicle trips to make same deliveries 

Trips outside urban area compared with previous vehicle trips to make same deliveries 

All goods vehicle trips in urban area (i.e. in order to consider overall impact of change) 

Vehicle load factor 
Vehicle weight and volume utilisation for deliveries from UCC 

Vehicle weight and volume utilisation for supplies into UCC 

4) Loading/unloading activity 
Space utilisation 
Utilisation of unloading space in urban area compared with previous demand to make same deliveries 

Total utilisation of unloading space in urban area by all goods vehicles 

Time 
Duration of total time spent unloading in urban area compared with previous duration to make same deliveries 

Duration of total time spent unloading in urban area by all goods vehicles 


It is evident that the ease of data collection will vary significantly between the different indicators. Some are fairly localised in their impacts and are relatively easy to obtain data for, while others are significantly greater in scope and are more problematic from a data collection perspective as a consequence. Some general comments about the evaluation of these measures have arisen from the analysis of the previous literature and the discussions with relevant parties. These include:

· Deciding upon the boundaries of the evaluation process – this should ideally be as far-ranging as possible, considering the impacts on all supply chain activities affected by the UCC, but may practically be limited by the resources and timescale available. Previous analyses of the impacts of UCCs have tended to focus only on the very specific changes in goods movements as a result of new distribution patterns between the UCC and the final delivery point(s), while ignoring any wider changes. 

· The importance of collecting “before” data - as with any evaluation of this kind, it is important to clearly establish the base situation (i.e. prior to the introduction of the UCC) so that the impacts of the consolidation centre can be measured. 

· Standardisation of data collection between the “before” and “after” phases, to allow meaningful evaluation to be carried out. 

· Undertaking the evaluation in as controlled an environment as possible, though this often is not practical. However, it is difficult to isolate and establish the impacts of a UCC if it is introduced at the same time as other measures such as vehicle access restrictions or changes in the nature of retailing activity. In reality, UCCs are perhaps more likely to succeed when introduced as part of a package of measures, so there may be a conflict between the desire to maximise the benefits and the need to evaluate thoroughly the specific impacts of the UCC. 

With the wide range of variables to be measured, there are clearly many ways in which UCCs can potentially be evaluated, with no one single method appropriate to all circumstances. In this section, the evaluation methodology previously developed by Nemoto (1997) has been adapted to show how different UCC models can be evaluated using common principles. Two different models are discussed here to highlight the differences – the first (see Figure 1) shows the effects of a UCC model based on switching from poorly loaded vehicles making direct deliveries to the use of better loaded vehicles for goods movements from the UCC to customers (shown as receivers). By way of contrast, the second model (shown in Figure 2) demonstrates a fairly typical transhipment-type of operation, where large goods vehicles making direct deliveries to customers are replaced by smaller vehicles operating out of a UCC. 

Figures 1 and 2 show the main effects of UCCs on the key “parties” involved, these being the UCC operator, freight carriers, receivers, other road users and the environment. Comparison of the two diagrams reveals that the effects can be quite different depending on the nature of the UCC. Superficially at least, it seems that the use of better loaded vehicles (which may also be larger than in the pre-UCC period) shown in Figure 1 performs better in terms of the balance of advantages and disadvantages than does the transhipment of goods into smaller vehicles as shown in Figure 2. Of course, it is not simply the absolute number of advantages and disadvantages that is important, but the relative extent of each and the overall performance that results. However, the comparison does lend weight to the more recent developments in UCCs, where the emphasis has shifted away from the traditional transhipment model whereby goods are transferred into smaller vehicles for local delivery towards the use of better loaded vehicles to achieve higher levels of utilisation and efficiency. 

Figure 1: Model 1 - Poorly Loaded Vehicles on Direct Deliveries Replaced by Better Loaded Vehicles from UCC 

[image: image1.wmf]Less time taken to make deliveries 

to UCC leading to better 

vehicle/driver utilisation

Concerns about handing goods to 

third party for final delivery (in 

case of accident, loss etc)

Reduction in direct contact with 

customers

Use of better loaded 

vehicles for final 

delivery

Reduction in 

total goods 

vehicle trips 

and km

UCC operating 

costs and extra 

handling 

Reduction in unit 

cost of delivery

Extra efficiency/ 

improved sales at 

delivery point

Improved reliability in delivery times from UCC

Fewer but larger deliveries, so less time spent receiving delive

ries

Can increase work/sales area by holding stock at UCC

Can free up staff

-

time by using UCC for pre

-

retail, returns and 

inventory management services 

Reduction in 

total unloading 

time at delivery 

point

Reduction in 

total traffic 

levels

Reduction in  

local traffic 

problems at point 

of delivery

FINANCIAL EFFECTS

TRAFFIC EFFECTS

FREIGHT CARRIERS

UCC OPERATOR

OTHER ROAD USERS

RECEIVERS

ENVIRONMENT

Source: adapted from 

Nemoto

, 1997

Use time savings 

to earn extra 

revenue

Increase in  

traffic 

levels near 

UCC

Increase in 

vehicle trips 

near UCC

Increased use of alternatively 

fuelled goods vehicles

Reduction in air 

pollution from 

goods vehicles

Reduction in fossil 

fuels consumed by 

goods vehicles

ENVIRONMENTAL 

EFFECTS

Change in 

intrusion, 

vibrations, 

accidents

Reduction in 

noise from 

goods vehicles

Disadvantage

Advantage

Causal relationship

KEY:

Uncertain

Possible change in delivery frequency/early morning delivery


Figure 2: Model 2 - Large Goods Vehicles on Direct Deliveries Replaced by Smaller Vehicles from UCC
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7. Previous UCC scheme evaluation

A review of the literature found that no clear and detailed methodology has been developed for, or applied to, the evaluation of UCCs. A number of schemes have been evaluated to some extent, but these evaluations have tended to be fairly ad hoc and generally have been limited in scope. 

One of the best existing examples of UCC evaluation is that for Tenjin in Japan (Nemoto, 1997). In common with some of the other more comprehensive evaluations, the Tenjin example is relatively thorough in terms of its analysis of the direct transport impacts but does not fully consider the wider effects discussed earlier. The evaluation identified changes in: 

• the number of trucks doing the same work 

• delivery vehicle parking time in service roads in the city centre 

• total traffic along the trunk road to the city centre 

• total NOx emissions in Tenjin, though measured only in one location 

• total fuel consumption in Tenjin 

This evaluation is more comprehensive than many other attempts at evaluating UCCs in that it does try to put the scale of change attributed to the UCC into some perspective with the latter three bullet points. However, Tenjin is just one area within the city of Fukuoka so the analysis is still relatively restricted in scope. Nemoto (1997) acknowledged the problems of data collection and availability, which meant that the overall net social benefit could not be calculated. In addition, though, there is no explicit consideration of the financial effects, the winners and losers amongst the parties involved, or any significant assessment of either the upstream supply chain changes or the impacts within the businesses served by the UCC. There is understandably a tendency to focus on the localised traffic impacts (and associated environmental factors) since these are easier to measure and the changes can be more easily attributed to the introduction of the UCC. In terms of reporting successes, the more localised the scale of analysis then the more positive the outcome tends to be. This is the case in Tenjin, where a large reduction was found in the number of trucks doing the same work (61%) and a noticeable decrease in delivery vehicle parking time in service roads (6.8%). By contrast decreases in the other measures, which take a broader geographical perspective, were only a fraction of one per cent. 

It seems apparent from this discussion that there are many challenges involved in conducting a thorough evaluation of the impacts of a UCC. Even in the better examples from the literature, such as Tenjin, there are large gaps in the implementation of the evaluation methodology that mean that it is extremely difficult to thoroughly evaluate the effects of the introduction of a UCC. 

8. Lessons learned from existing and attempted urban consolidation centres

Despite the limited evaluation of UCCs in the literature to date, it has been possible to draw out some key lessons from the combination of the desk research and interviews undertaken in the course of the research project being reported on.  A number of key themes have emerged:

· Organisational considerations

· Scheme funding

· UCC operations issues

· Awareness and understanding of the UCC concept

8.1 Organisational considerations 

It appears that imposed UCC solutions are successful only if the imposing organisation is able to control or strongly influence all the players. Thus, at London Heathrow, for example, British Airports Authority (BAA) has been able to insist that the retailers in its terminals use its dedicated consolidation centre, and has also determined the ground rules under which Exel manages the centre and the freight operation (Department for Transport, 2002). As landlord, BAA is clearly in control. A similar approach could be applicable with new major retail developments.  By contrast, voluntary schemes seem often to be loosely constituted and are made up of a variety of players and vested interests. In some cases these schemes appear to have been established with only limited prior research and analysis. As a result, in the absence of early success, the arrangements quickly dissolve.

The process leading to the establishment of a UCC will require the involvement of many parties from both the private and public sectors (e.g. local government, potential UCC operators, trade associations, local logistics companies, police authorities) and it is essential that everyone who is likely to have any involvement is part of the discussion and planning process. Without such comprehensive involvement the prospects of success are disproportionately diminished as it is only through involvement that commitment is gained. Experience in mainland Europe suggests a preference for legally constituted bodies involving all the main players to establish and operate UCCs, whereas in the UK the approach has been for a commercial organisation to take the lead and decide the legal and commercial framework under which it will operate. 
8.2 Scheme funding 

The general consensus is that UCCs must be financially viable in their own right in the medium- to long-term and that subsidies are not a desirable solution. As part of wider financial considerations, however, a case might be made for hypothecated funds from other transport-related sources such as congestion charging and road pricing being used to underwrite or pump-prime UCC operations. It is apparent that, without some initial funding from central or local government to pay for the research work and pilot studies, any form of UCC that is not related to a major new development is unlikely to proceed let alone succeed. In order to establish a successful trial it may be desirable for the participating players to keep the initial cost base low. It is important that the trials be fit-for-purpose but that the investment be kept to a minimum. Rather than build a new centre, part of an existing building (with expansion potential) could be used at the outset. Physical expansion, more elaborate handling systems, or additional capabilities such as chilled and frozen produce storage, could be developed over time. 

The standard objection to UCCs is that they will lead to increased costs in the delivery operation. It is therefore important to discuss the wider implications of such schemes with the road transport industry and potential customers, and to demonstrate that by using such centres costs in other parts of their operation could be reduced. Such reductions may be achieved through, for example, less time being spent on deliveries in difficult and/or congested areas, shorter journey times and increased vehicle utilisation, and the possibility of night-time deliveries into the UCC. In this respect one of the key considerations is how to allocate the costs and benefits resulting from a UCC scheme as a whole and not solely the cost impact on a part of the supply chain or a single player. This is not a simple matter and the allocation of costs and benefits needs to be the subject of a more comprehensive and detailed pilot study. Such a study would encompass both the financial costs and benefits along the whole supply chain and the wider issue of how to handle the environmental costs and benefits. 

8.3 UCC operations issues 

In the same manner that it is proposed that any initial financial investment be minimised, the same applies to the operating methods employed during any trial. It is at the pilot stage that the players will be persuaded of the validity or otherwise of the concept and it is therefore important that the issues do not become clouded by operational complexity. It may therefore be appropriate to consider only simple handling and sortation methods at first. In addition, while the vehicles used should meet all the necessary environmental standards it may be inappropriate (and detrimental to the long term goal) to insist on using specific types of vehicle such as battery powered goods vehicles. On the other hand it may be possible to adopt specific technologies if appropriate vehicles are already owned by the organisation, or if external funding is available to test them or a manufacturer is prepared to provide them for trial purposes. The UCC concept proposed in the UK in the 1970s assumed that all deliveries within the area served by a UCC would be made on small vehicles (<3.5 tonne gvw) so as to exclude heavy goods vehicles (HGVs). It is now recognised that there is no benefit, and indeed there are often environmental and cost penalties, in decanting the contents of a well laden HGV into a greater number of light goods vehicles (LGVs). 

Whereas the primary focus of a UCC is to consolidate loads on the inbound journey, if the transport operation is to be optimised it is equally important that vehicles returning to the UCC are as highly utilised as possible. To achieve this, inter-site transfers, unsold stock, waste and damaged material for recycling and orders placed by customers may all be candidates for return loads. Having additional services at the UCC may both increase revenue and augment the overall use of the UCC and therefore its role within the urban area. 

Design and operational aspects of UCCs will need to reflect the scale and type of activity and the range of products being handled. However, this does not preclude the development of a set of good practice guidelines. The location of the UCC in relation to its target market will have important consequences for the traffic and environmental benefits associated with the scheme as well as the commercial benefits of using it. If the UCC is located several kilometres from the final delivery points this has the advantage that vehicles delivering goods to the area from some distance away would not need to enter into the urban area at all. In addition, the distance over which specially designed environmentally-friendly vehicles were operated could be maximised. However, if small vehicles were used from the UCC, the number of vehicle trips and kilometres may increase. Alternatively, if the UCC was located very close to the area which it serves, this reduces the distance over which environmentally-friendly vehicles from the UCC operate, and hence the environmental benefits of the UCC. There is a clearly a need to carefully balance such issues when deciding upon the location.

8.4 Awareness and understanding of the UCC concept 

It seems there is a fairly widespread lack of awareness both within the public and private sectors as to the opportunities that UCCs might provide if they were to be established in appropriate situations. In the public sector in Britain, references to UCCs are frequently found in Freight Strategies and proposals for Freight Quality Partnerships (FQPs). However, it is rare for there to be a clear understanding of the nature of UCCs and the role that they can potentially play when associated with developments such as multiple retail complexes and the establishment of pedestrian-friendly streets in historic centres. From discussions with representatives of local government there is a desire to be in receipt of Planning Guidance as to where consideration should be given to the establishment of UCCs when major development proposals are being considered and when town centres are being restructured. The greater availability of information and the greater ease of determining costs and benefits mean that at present it would be easier to produce guidance for a site-specific UCC than for one serving a wider location. 

In the private sector, those who are most likely to instigate the development of a UCC are the “customers” (e.g. retailers) and freight carriers. The latter are, in the main, intuitively resistant to such developments as they see them adding to their cost base and reducing their control over, and responsibility for, the products they deliver on behalf of their clients. Retailers are also concerned about the cost implications and whether these costs can be recouped through improved retail efficiency resulting from the UCC scheme or from other supply chain partners. These are, in themselves, valid objections but they are not insurmountable. To succeed, it must be demonstrated that the additional costs associated with a UCC operation may not have to be borne by the freight carrier or retailer, or if they do have to be that there may be significant benefits elsewhere in the operation that can reduce if not eliminate them. 

As indicated above, by undertaking a carefully measured trial it should be possible to provide the data that are needed to enable freight carriers to evaluate the facts and consider the option of routing via a UCC. By this means and through general education on the subject of UCCs it should be possible to make the freight carriers aware of the problems that congested areas face and thereby engage them in helping to solve those problems. 

9. Conclusions 

Given the relatively low success rate of UCCs to date, especially in mainland Europe, it is clear that any applications have to be specific with well understood objectives, a clear understanding of the nature and volume of the traffic to be handled and a pre-determined and measurable set of criteria upon which to determine success. 

The basis of any proposed UCC has to be a detailed analysis of the traffic flows into and away from the designated area together with an objective view of the additional services that could be introduced both to financially support the operation and to enhance the service offering to attract greater throughput. This will entail not just extensive measurement, itself no simple matter, but also detailed discussion with all the potential users to both explain the potential benefits that could be available to them and to identify the additional services that they might favour and use. 

What must be determined from the outset is whether the scheme has the potential to attract a critical mass of users and volume proportionate to its size. All too often it would appear that UCC projects have been based on intuition rather than hard facts and as a consequence are never likely to be viable. Equally the arguments that suggest that the concept “will never work” are based on a combination of vested interests and intuition, and in the absence of hard facts are not easily refuted. 

Many UCCs focus on retail operations. They appear to offer greatest scope for those retailers, predominantly smaller stores and independent retailers, who are not part of supply chains in which deliveries are already highly consolidated at distribution centres into full vehicle loads, since vehicles already carrying full-loads for a single retail outlet will not benefit. It is also important to be aware of the potential role of UCCs in other sectors including construction, offices, service organisations such as maintenance engineers, hotels and other tourist services and residential homes. Where final deliveries are multi-drop in nature, and geographically spread across an urban area, transport operators tend to suffer major inefficiencies in the “last mile” delivery operation. In a general sense, therefore, the concept should benefit those transport operators making small, multi-drop deliveries where the location, parking and unloading time are disproportionate to the size of the delivery, and where vehicle utilisation could be increased through consolidation. It is important, though, to realise that UCCs are likely to be better suited to some types of goods than others. In particular, the concept is unlikely to be suited to perishable and highly time-sensitive products and goods with specific distribution and handling requirements. 

UCCs have been subject to much discussion and the occasional trial over recent decades, but to date there has been a lack of evidence-based information upon which potential operators, be they logistics providers or local authorities, can base decisions as to the viability of such initiatives. Putting this evidence in place will be crucial to be potential take-up and success of UCC schemes.   
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