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Abstract

This paper proposes a review of a few current models developed about urban goods movement thanks to a work carried out in the frame of the BESTUFS EU Coordination Action and a set of relevant papers concerning this field. In spite of a recent concern about this question, the operational and really implemented models are relatively scarce in comparison with the urban passenger and car traffic models or with the interurban freight traffic models. This review focuses on urban goods movement modelling in Western Europe and Northern America and try to enlighten the main features, according to each specific historical, institutional, demographic and geographic context, as well as the availability of data and the choices of modelling methods and their implementation. In the end, three models are selected for more detailed description and comparison: TLUMIP from USA, VISEVA-W and FRETURB from European Union.
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1
Introduction

In the transportation literature, the concept of model is often used with very various meanings. This term can evoke conceptual models which stimulate a theoretical thought but which generally don't bring operational or efficient results. It also may evoke simulation policy-making models, which try to enlighten the decision making of the local authorities, by the mean of contrasting forecasting scenarios. It covers also operational software, which help to improve the routing and scheduling of the rounds or generate flows data in order to feed urban traffic models. Each of those types of model may be used at different levels (from the only firm to the whole town, region, country or continent).

This paper proposes a review of the current models developed on the urban goods movement thanks to a work carried out in the frame of the BESTUFS EU Coordination Action
. In spite of a recent concern about this question, the operational and really implemented models are relatively scarce regarding the urban passenger and car traffic models or the interurban freight traffic models. These tools are especially developed in Western Europe, Japan and to a least extent in Northern America.

In a prior review of objectives and methods carried out in the field of urban freight transport in the developed countries, (Ambrosini and Routhier, 2004a), we concluded that two main model families were used: operational models primarily directed towards the improvement of flow management, and systemic models to evaluate the impact of urban logistics modifications on the flows generated. We didn't have any long-term forecasting tools at our disposal, in particular because of a lack of hindsight regarding data collection capable of explaining the mechanisms governing the formation of flows through time. Besides, contrary to the studies regarding passenger transport, the relationships between urban goods movement and land use were not considered as a major topic. So, we propose to examine whether innovative approaches may have occurred for the last years.

The historical, institutional, demographic and geographic context, the availability of data has a great influence on the choices of modelling methods and on their implementation. So we try to enlighten the main relationships between them.

Current metropolitan freight transport models are often inspired by four step travel passenger models or by interurban freight gravity models. However, it appears a lot of difficulties when attempting to implement them in a relevant way. This remark underlies our way of working.

2
Methodology and Objectives

A lot of works have been recently developed about urban freight movement modelling. However, most of the time, the authors consider that current modelling approaches are not completely validated or do not give the expected results. Many reasons can be put forward like lack of data or lack of interest:

· Data collection seems very often insufficient or inadequate. While periodical great surveys towards the households are carried out in almost all the great cities in the world, similar surveys about urban goods movement are very rare.

· The involvement of the local authorities in urban goods movement is weak or recent (about 10 years ago, as well in Europe than in North America, Japan or Australia) because that seems to be outside their remit, considering freight trip generation as a private activity. At the most, counts of vehicles and cordon surveys were carried out and considered more than enough for measuring the part of goods transport in the congestion.

Urban freight transport is very different from the interurban goods transport and from the urban passenger transport:

· High spatial constraints: the road network is not easily modifiable, because of the high density of building. Unlike the interurban highways and rail, the current road infrastructures may not increase substantially, even peripheral highways.

· A large number of stakeholders is really involved in the city logistics: not only hauliers, forwarders, consignees, retailers and large volume distribution, but also local authorities, consumers, residents, all with conflicting interests.

· A specific logistic organisation with various types of vehicles (heavy goods vehicles, articulated or rigid trucks, light goods vehicles, cars), various ways of management (third party, own account by forwarder or consignee, individual purchasers), various logistic chains (routes by direct trips and rounds having until about a hundred of pick up and delivery stops), each of those characteristics may be mixed in different manners for each type of industry.

· In the dense areas, the time of road occupancy by the delivery vehicles parking on road (double parking) is twice more important than the driving vehicles (Routhier, in Bonnafous, 2000). Thus, the single knowledge of the goods vehicles traffic does not give an account of the congestion and of the time spent for deliveries.

· There is a grey area in the calculation and assignment between the goods traffic and the commercial traffic: traffic of commercial services without collection and delivery, which may use the same type of small trucks.

Most of the models developed in the 80's were operational software which help to improve routing and scheduling of the rounds or to generate flows data in order to feed urban traffic models. The social demand and the objectives for decision making on urban goods movement have changed along the last decades: 

· 70-80: building large infrastructures in order to help the development of car ownership and use,

· 80-90: research of solutions for limiting the increase of road congestion, including development of public transport (especially in Europe and Japan), urban road rings and peripheral highways (notably in large developed countries),

· 90-00: solutions for economic growth of the city centres (congested and deserted by the trade and the residents - especially in North America) and concerns for sustainability of cities (especially in Europe),

· Since 2000: the efforts focus on environmental nuisance and greenhouse gas (especially in Europe), in accordance with an economic and social development.

We can observe that the field of knowledge is increasing as years go by:

· Evaluation about the need of road infrastructure requires aggregated indicators as the amount of goods produced and consumed (commodity flow models) or the growth of the GDP. This modelling approach does not concern urban areas.

· Treatment of the urban road traffic congestion was approached thanks to traffic network models, in which the goods traffic was not differentiated from the car traffic. A rough appraisal of the truck's traffic measured or calibrated thanks to traffic counts was good enough, because the urban goods traffic was considered rather small compared with the urban car traffic.

· Concerns for sustainable development make necessary a significantly more thorough knowledge of the urban logistics, including town planning, residents and above all the wide range of the logistic behaviours of the different business activities.

3
Analysis categories

Various checklists guided our approach, particularly from Bestufs II (see footnote 1) and UK Department for Transport (2002). The following categories are used to underline the main features of the different models considered:

<Table 1 here>

4
The review

Modelling and data harmonisation addressing urban freight movements were recognised as basic requirements for city transport planners in order to obtain a full urban transport picture, including all commercial activities and needed to introduce innovative measures. The review follows the above categories.

USA

To avoid congestion is one of the main mid-term objective of freight modelling in order to improve the economic efficiency. Almost all the freight models draw their inspiration from the Quick Response Freight Manual (Cambridge Systematics Inc., 1996). This one, dedicated to freight transport planning, aims to help local decision-makers in order to implement enough reliable models. Most of data advocated in this manual come from a thorough pilot study (Ruiter, 1992). However for the past ten years, theoretical research and a few practices have evolved. We present below the broad lines of some recent innovative but yet too rare works in the field of urban freight modelling.

Model 1 - Transportation and Land Use Model Integration Program (TLUMIP) commercial travel model

Description
The Oregon Department of Transportation embarked on a Travel and Land Use Model Integration Program over ten years ago. The TLUMIP modelling framework (at the urban, regional and state-wide levels) consists of several autonomous components, of which a commercial travel model for the Portland region, described by one of the developers (Donnelly, 2002).
The commercial transportation (CT) component translates the demand for goods and services into discrete shipments that can be assigned on a multimodal transportation network. This demand (in current dollar terms) is calculated in another component: the production allocation and activity interaction (PI) component. The data produced by PI includes the transaction flows between different sectors of the economy. These intersector flows are aggregate in nature and in annual dollar terms. The CT component uses a novel method to simulate individual shipments, which are allocated to explicit destinations. These shipments are grouped into tours on individual vehicles, which can be later assigned to a transportation network.

Methodology

This approach is innovative in the sense that four-step models for freight forecasting are openly criticised because the decision-making processes of the stakeholders (shippers, carriers, recipients, regulators) cannot be efficiently taken into account in a single aggregate treatment. Besides, such models have no information about the commodities carried. Furthermore, the analogy of single trips implicit in the four-step approach is clearly inadequate for describing tour-based trips.

Consequently one of the main goals of the current model was to complement the level of detail associated with the person travel model (a microsimulation activity-based travel model), implementing a tour-based technique. The resulting model attempts to include a behavioural treatment of several aspects of goods movement (attribution of discrete shipments to shippers and receivers; consolidation of multiple deliveries by truck into daily itineraries; optimisation of the itineraries to reduce total network traversal cost, subject to operator constraints and the requirement for backhauls to the origin; routing of the itineraries on a multimodal transportation network). At last, network routing is accomplished using a microscale traffic assignment model.

Two types of trucks (single unit and articulated) and average daily flows (at the urban level) are considered.

Data collection
A long-standing lack of suitable data was initially a major limitation to developing the model. Several types of data were used: - a commodity flow survey, a vehicle inventory and use survey, an Oregon DOT truck intercept survey, all carried out in 1997; -a 1999 Canadian national roadside survey; - ODOT 24-hour average weekday truck counts, carried out between 1994 and 2000.

Generation
Trip generation is a function of employment and household totals. The flows from the production model (in current dollars) are translated from economic sectors to commodities. The result is a three-dimensional matrix of annual commodity flows, indexed by origin, destination, and commodity group (43 commodities). Then flows are translated from dollars into tonnage using value density relationships. In order to generate discrete shipments, a Monte Carlo process is used to sample a shipment weight from an observed distribution of average---- payload weights. The sampled weights are scaled so that their sum equals the cell value in the commodity flow matrix. This process is carried out for all zone pairs and commodities, and results in a list of discrete shipments that includes the origin and destination zones, commodity classification, and shipment size. The generation of commercial trips is embedded in the complete trip generation of the model (Parsons Brinckerhoff Quade & Douglas, Inc. and Urban Analytics, Inc., 1999). The key issue is the principle that theoretically calculated trips will not be carried out in case the resistance between two zones is too high (congestion). This results in a so-called disutility. The following formula (elastic trip generation model) is used to describe the demand curve with respect to the disutility:
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is the minimum number of trips made by category s indepent of the composite disutility,
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is the minimum number of trips made by category s when the composite disutility tends to zero,
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is the elasticity of category s with respect to the composite disutility.

Distribution
A specific establishment, identified by industry type and size (number of employees), and point location within the origin and destination traffic analysis zones, is selected as the exact origin and destination of the shipment. Weights are assigned to establishments based upon the likelihood of producing or consuming the commodity concerned. Then a Monte Carlo process is used to select specific establishments (including households on the destination end) within that range.

Itinerary generation and optimisation
For each commodity generated by an establishment a carrier and vehicle type (private versus for-hire carrier) is selected using a Monte Carlo process. All of the shipments for each establishment are then placed into a pool for each carrier-vehicle combination. The process for handling shipments on private trucks is so shipments are loaded onto a truck until its average total weight is reached, and onto additional trucks as needed. On the other hand, for-hire carriers accept shipments from more than one establishment. So at the first establishment trucks are loaded in the same manner described for private trucks. However, any for-hire truck not filled to capacity is tagged as “available” and placed in a list of available partially filled trucks. For all subsequent shipments, the closest truck within a user-specified range with capacity greater than or equal to the shipment size is selected for carriage. Shipments are added to this truck until all for-hire shipments from the establishment are accommodated or until the vehicle reaches capacity.

At last, the optimal itinerary is selected according to minimising the total distance travelled. To that purpose, a travelling salesman problem algorithm is used to generate the solution. The algorithm employed follows the traditional solution, in that it automatically returns the vehicle to the origin after the last stop, solving the problem of the empty backhaul. Note that the trip assignment is done in the transportation supply component of the global model, combining optimised itineraries with passenger flows.

Results
The model has been validated in Portland. The concise available outcomes tend to show that it performs better than a conventional truck model, with high coincidence ratios (> 0.9) for the distribution of vehicle type by commodity or the matching of payload weight distribution by commodity among others. Anyway the model incorporates a number of important items in urban freight movements, as trip chaining and trans-shipment. Ongoing improvements are led in order to make the model more efficient.

Discussion
This work brings a new light to the current modelling practice in the USA. However, some issues remain: at the regional level, the assumption of log-normal pattern of the freight distances distribution is relevant, but it does not seem so at the urban level (the main transport factor of location choice of the activities is related to the accessibility of the highway network, but not to the proximity of the trading area); it is not clear that the usual behaviour of the carriers (in particular the average weight of a shipment per vehicle or the average number of deliveries per tour) be reflected by the itinerary optimisation method. As it is noted in a retrospective on TLUMIP (Donnelly, 2006b) the main current concerns are to revisit the analytical context, with some emerging issues, like market connectivity and a more efficient way of simulation.

Other significant ongoing approaches

We would like to report briefly here a promising attempt of Donaghy (2006), whose objective is to focus on the relationship between the recent evolution of urban goods movement on one hand and system effects at the metropolitan (or regional) scale on the other hand. In his paper, the author sketches static and dynamic versions of a network model incorporating stylised behaviours of relevant actors (especially establishments and carriers). For the time being, due to important lacks of data, the reasoning is still essentially qualitative.

Another approach (Woudsma et al., 2006) rewards attention. This Canadian modelling attempt aims to shed a new light on the transport/land use relationship from a logistics land use perspective. It is a matter of quantifying the influence of transport system performance on the pattern of logistics land use in a city, based on spatial-autoregressive modelling, in order to mitigate the impacts of congestion on freight delivery delays.

As mentioned by Donnelly (2006a), there is currently a gap between research and practice, while remarkable theoretical and practical advances in travel forecasting have taken place over the past two decades. One of the reasons put forward to explain this situation is a patent lack of appropriate training. Moreover, a massive urban spread combined with a low density may explain that the regional level is considered as relevant; long term urban modelling is not considered by local authorities because they are still now not much concerned with environmental issues; lack of specific urban data is exacerbated by business confidentiality.

Europe

For ten years, the recent developments of urban freight modelling in Europe have been essentially caused by local and global environmental issues. A freight transport survey currently carried out in the framework of the BESTUFS II project (European Commission) identified a wide range of different models dealing with urban / regional goods transport. Some of those are pure mathematical approaches or focussed on specific modes or questions of the complete goods transport frame. The following description will present two models, which are especially interesting by their approaches or their complexity.

Model 2 - VISEVA-W

VISEVA-W is a further development of the WIVER model of Meimbresse and Sonntag (1985), Meimbresse and Sonntag (2000) for integration in the VISION product family of PTV AG in Karlsruhe Germany. Very recently the WIVER model approach was transferred by Lohse (2004) to a general framework backed up by a system theory and included in the software program VISEVA at the Technical University of Dresden. The following description of the model follows the report at the Lucerne conference 2003 by Friedrich et al. (2003).

Description
The model is able to calculate the traffic of commercial used cars and 3 types of trucks for a defined region or city. Normally, it works as a part of a complete road oriented passenger and freight model. So, the data basis of socio-economic and network data is overlapping. VISEVA-W itself is a traffic demand model which serves for the simulation of current truck and commercial car flows in the model road network, the calculation of prognoses and effects of road measures as well as a basis for the calculation of environmental effects.

For modelling commercial transport it is assumed that each sender generates one or several vehicle tours per day, which start and end at the sender’s home zone. Figure 1 shows the different types of trips forming a tour: the starting trip S, the connecting trip C and the ending trip E. Each trip type belongs to one origin-destination group. The relationships O (sender – origin of the connecting trip) and D (destination of the connecting trip – sender) reflect the connection of the vehicle to the depot. For each trip an evaluation value EV is calculated from the impedance (time, costs) between the origin and the destination of this trip.
<Figure 1 here>

Methodology

The model considers four vehicle types: commercially used cars (registered for business purposes), small lorries (< 3.5 t), medium size lorries (< 7.5 t) and trucks (> 7.5 t). Theoretically, the model is able to deal with more classifications when a related data basis is available. VISEVA-W can calculate the interactions of at least 1,000 zones. In the sense of the underlying theory it is a combined trip generation, trip assessment and trip distribution model (Uhlig, 2006).

Data collection
Socio-economic data: inhabitants per zone (one type of possible destinations for business trips), 10 groups of employees in different industrial groups per zone (reflecting the national code for industrial activities). Often, the groups will becombined in four sectors (industry, trade, transport and services) due to the lack of in depth information in an application region. Because the official workforce statistic of employees as restricted to employees, additional information sources are necessary to consider for example freelancer and other free working people. Additionally the model works on calibrated data for the generation of trips as well as the distribution of trips on special behaviour data surveys which are activated country-wide in Germany first time in 2002. Beside additional regional surveys for the behaviour data this country-wide survey is planned to repeat in a fixed sequence. 

Generation
The number of generated trips VVi by the senders of zone i depends on the statistical distribution of calibrated number of tours and the number of consignees visited per tour:
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The number of trips starting at zone i is equal to the number of tours starting at this zone. It corresponds to the number of trips / tours ending at this zone. The generation model provides three different types of trips: starting trips, connecting trips and ending trips. Based on traffic behaviour surveys divided by industrial branches and vehicle classes specific distributions of probability regarding the trip structure of the tour composition are defined. Following this a set of dependent equilibrium formula is used to generate all trips from zone to zone. The model does not provide the sequence of a specific tour (e.g. zone 23 - zone 48 - zone 19 - zone 23) but it calculates the trip matrices under consideration of the surveyed trip structure of the tours.

Distribution

As generalised cost functions are understood as probabilities in this model they are of decisive importance for adequate modelling. Compared to the exponential functions, which are mostly applied today, the EVA model uses impedance functions, which show a significantly higher elasticity. Trip attraction by consignees in zone j can be calculated by: 

· the value of attraction unit s in zone j 

· trip attraction rate of s in zone j 

· Share of trips within the modelled area.
The number of attracted trips by consignees in zone j results from balancing the attraction potential with the number of generated trips
The sums of all trips between zone i and zone j is the sum of all starting, connecting and ending trips. The numbers of trips between zone i and zone j are verified by projecting the evaluation matrix containing the evaluation values EV for starting, connecting and ending trips.

Assignment

The workflow in the model consists of two main processes: calculation of the travel demand matrices by use of VISEVA and assignment of the O-D-matrices by use of VISUM. The calculation of the travel demand is split up into two separate “VISEVA-projects” – one for passenger traffic and one for commercial transport. For commercial transport only road traffic is regarded whereas for passenger transport also the modes walking, cycling and public transport are considered.

Results

The result of the demand calculation are trip matrices for passenger transport by mode (passenger car, walk, bike, public transport) and for commercial transport by vehicle type (passenger car, vans, different types of trucks) which can be assigned simultaneously onto the road network. The assignment produces link volumes and impedance matrices (e.g. travel times, costs, distances) which are the basic input for the next iteration step. The iteration the model stops, if equilibrium between demand (trips) and supply (network) is reached. The following results are achieved: Traffic volume of every traffic zone; Assessment matrices for the relations: start trips, end trips connecting trips of the round tours, aggregated O-D-matrices per industrial group and vehicle types.

Discussion
VISEVA-W is the result of a long development process in which the theory of traffic generation in the freight sector was extended very largely. It is also a very flexible model and suitable to reflect changes in the logistic and market structure. But the data input needed to run the model is high. The model was often used for applications crossover Europe.

Model 3 - FRETURB V3
Description

The model was developed in France by the LET: Routhier and Aubert (1999), Routhier and Toilier (2007). It is a land use and tour-based model of urban goods transport. It is built in three modules which interact each other: a "pick-up and delivery model" including commodity flows between all the economic activities of a town; a "town management module", consisting of transport of goods and raw material for public and building works, urban networks (sewers, water, phone), and removals; a "purchasing trips model", modelling shopping trips by car, which represents the main last kilometre trips to consumers.

Methodology
The pick-up and delivery model is based on thorough coupled 4,500 establishments and 2,200 drivers surveys carried out in three towns. Those surveys brought to light relevant relationships between the behaviour of the shippers (spatial and economic data) and the behaviour of the hauliers (operations of transport). The modelled data is the movement of goods (defined as a delivery or a pick-up associated to a given location, vehicle size, mode of management and logistic behaviour). It is derived from the empirical survey data, thanks to a statistical validation.

Generation

The average number of truck movements (deliveries and pick-ups) is a function of 45 industry types a, the nature p of the premises (store, warehouse, office, headquarter) and the number o of jobs of the establishment. With the help of the national public registers of establishments, each zone is informed about the various types of generators according to its size (number of jobs) and its industry category. The number Nz of movements in a zone z is given by:
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where ne is the number of movements (deliveries, pick-ups and mixed operations) each week in the establishment e.
For each industry category ε based on a, p, o, three parameters are calculated: the share of v types of vehicles (LGV, HGV - rigid and articulated); the share of m operators (third party and own account - forwarder and consignee -); and the share of r direct routes and of various size rounds (the latter consist of starting, ending trips and connecting trips). The number of goods movements balances the number of trips ensuing from the transport logistic behaviours defined above for each category, so that:
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where f is the frequency of v, m, r for the category ε and Nε,z is the number of movements of the establishments of the category ε in z.
At this stage of the modelling procedure, a trip distances estimation is done. The length of connecting trips is log-linear function of the number of stops per round, differentiated according to the vehicle, third party and own account, the activity density of the zone and the distance from the city centre. The length of starting / ending trips is based on the distance of the loading/unloading point from city centre. 

In the European dense areas, road occupancy by running vehicles is only the half of time delivery (on roads double parking). That is why double parking time calculation is essential in the road congestion of freight traffic. The parking time of a delivery is a log-linear function of the number of stops per round, differentiate per vehicle and type of activity. The part of double parking in each zone is a function of a density indicator (including goods movement and population). 

Distribution

The aim is to build a non oriented O-D matrix of goods transport. A macro-network is performed between the centroid of the zones. The speed average on each link between adjacent zones depends on a density indicator (average of population and employees of zones i and j) and on the road performance between i and j. A typology of routes is performed (25 types) in order to match the delivery stops of each zone, according to the type of vehicle, the type of connecting trip, the type of operator (third party, haul by forwarder or consignee) and the number of stops of the round. A distance average and a time average are allocated to each type of trip. The choice of the itinerary is obtained by the "shortest path" Dijkstra algorithm. A probabilistic method is implemented in order to calculate the distribution of the flows between i and j. 

At last, a trip assignment can be carried out in order to calculate the total distances for a given state of the network.

Results

The model performs the traffic volume in and between each zone, according to three types of vehicles, the type of haulier and the type of activity delivered. The road occupancy is not only calculated for the running vehicles but also for the double-parked delivery vehicles. No local survey is required. New activity location, new behaviours of shippers, operators and consumers may be simulated. Further developments will make possible on the one hand a simulation of the role of shippers and operators about energy consumption, nuisance and greenhouse gas, and on the other hand the total goods and passengers traffic modelling (land use and transport model SIMBAD, applied in the town of Lyon in 2007).

Discussion

FRETURB model is using widely accurate rules and laws on logistical behaviour of the different stakeholders of urban goods movement proved by appropriate surveys.

The model works with numerous and homogeneous industry categories which permits a thorough description of the urban logistics in a French town. It requires a local establishment database but no large local surveys. It allows also to implement prospective scenarios (Ambrosini and Routhier, 2004b) in order to assess the impact of logistics, regulation and industry location measures on traffic flows of persons and goods (e.g. - return of supermarkets in the town centre - new urban distribution centres, with or without a co-operative organisation). Moreover a software is provided to several local authorities which use it for diagnosis and simulation in their Master plan. In order to increase the model accuracy, several parts could be developed (e.g. trips time optimisation is calculated on an average weekday and not according to time-of-day periods; the only local part of the traffic generated by the outlying platforms is taken into account).

Further Approaches

Some other approaches, less finalised than the two previous models, were recently developed. Boerkamp and Binsbergen (1999) developed the Goodtrip model in the Delft University of Technology. It is a goods-flows based simulation model. It builds logistical chains from producers, distribution centres, hypermarkets, supermarkets to consumers. According to the consumer demand, the model calculates the volume per goods type (in m3) in every zone. The spatial distribution of activities and the market shares of each activity type determine the goods flows in the logistic chain. The attraction constraint calculation starts with the consumers and ends at the producers or at the city borders. The goods flows are assigned to vehicles by a vehicle loading algorithm. A shortest route algorithm assigns all tours of each transportation mode to the corresponding network. The results are logistic indicators, vehicle mileage, network loads, emissions and energy use.

Russo and Comi (2006) propose an integrated system which comprises an attraction model, reflecting the demand in freight quantity by the end consumer (private or business) and an acquisition model which concern logistic trips (or restocking). A "tour-based model" (Russo and Carteni, 2006) is proposed to simulate the freight distribution in so far as the choice for each trip affect other trips belonging to the same journey. It is based on the hierarchical choice of the path of goods (distribution channel) from manufacturer, to different transit destinations, and finally the sale market. In this paper, it should be noted that the tour is considered as a distribution channel. The calibration of the O-D matrix on the traffic counts is the solution of a unconstrained multi-dimensional optimisation problem.

The model City Goods (Gentile and Vigo, 2006) is a prototype demand model, which was tested on the cities of Emilia-Romagna in 2006. The authors try to solve two problems: a given activity generates movements belonging to different supply chains; a vehicle performs many delivery-pick-ups in a tour. On the basis of surveys among hauliers, shippers, establishments and drivers, they propose a specific approach of the generation of truck trips by building a supply chain-based demand generation model, through a hierarchical classification of activities of the establishments in a zone.

J. Munuzuri et al. (2004) propose to estimate an O-D matrix for freight transport in Sevilla. The model is based on entropy maximisation including the Frank-Wolfe's linear approximation. It is assumed that the total number of trips from the wholesalers balances the number of deliveries to the retailers. The home deliveries from retailers are added. A discussion of the results shows significant differences between actual freight vehicle flows and those estimated by the model. The latter should be upgraded to allow it to more accurately predict actual data.

The different approaches consist in objective functions optimising or probabilistic methods in order to calibrate the distribution of vehicles on traffic counts. It seems to us these approaches meet two major difficulties: a lack of logistics data; the taking into account of rounds organisation. 

Two main factors stimulate the above attempts and successful implementations of urban goods movement forecasting models in the mid or long term: narrow streets historical centres have to be revitalised; public opinion is more and more aware of environmental issues. There is nevertheless a gap between the lack of data and the complexity of the model techniques proposed.

5
Conclusion

Nowadays all industrialised countries are aware of the necessity to understand and take into account the underlying urban logistics and its recent changes, of which the role in urban freight transport and economic development is crucial. However, in most countries, the city planners still continue to base their urban freight models on commodity flows. This approach seems irrelevant to us when used without a thorough knowledge of the urban logistic behaviour of the stakeholders. The reason is that the goods flows represent the real demand, whereas the vehicle-trips ensue from urban independent (much more than at the interurban scale) logistical decisions.

Moreover, current urban data collections focus at most on land use and transport indicators without any sufficient description of the management of goods. It is the reason why it is impossible to explain why the flows are as they are, so that the power of prediction of current models is rather inefficient.

In the large developed countries, the usual scale of modelling is rather the regional or even the state level. The urban spatial constraints are looser than in old historic European cities. Moreover, current practices are always using old standard models, which are not adapted to the new emergent issues. The latter require a better knowledge of the behaviour and of the share of all the urban stakeholders.

Even if the models in current used are considered somewhat outdated, several innovative methods are recently implemented as well in USA (e.g. TLUMIP) as in Europe (e.g. VISEVA-W and FRETURB V3). They are all implementing tour-based modelling, which try to make a link between commodity flows generation per establishment and urban logistics. Each of these three models use itinerary modelling procedures essentially based on probabilistic methods.

There is always an imperative need to integrate goods transport in a systemic approach towards urban logistics as a whole. Indeed, on one-hand goods transport is subject to competition due to consignors pressure and globalisation, and on the other hand distribution conditions worsen because of increasing traffic congestion leading to negative environmental impacts.
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Tables

Table 1:  Template of check-list

1 Overview of the model
Name, full name, country, developer, provider, date of development.

2 Description
Problem addressed - microscopic, macroscopic, effects of urban goods movement on sustainable developments of a city (economic, environmental, social aspects).

3 Methodology
Numeric calculation approach, type of algorithm: simulation, deterministic or stochastic - transport distribution models – traffic zone matrix-oriented.

4 Data collection
Behaviour pattern, structure date like number of trucks, of inhabitants, of employees in industry.

5 Results – Generation, Distribution, Assignment
· Mileage, trips, tons, traffic performance (tkm);

· Results per zone: mileage, trips, tons, traffic performance (tkm);

· Results per O-D relation : trips, tons.

Additional results (economic and environmental aspects).

6 Discussion and application experience
Number of applications, purpose of application: key figures, traffic flow calculation.

Figures

Figure 1:  Modelling of tours (= chain of trips) and definition of trip types within a tour (Friedrich, Haupt and Nökel, 2003)
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� BESTUFS II (BEST Urban Freight Solutions) is an EU-funded Co-ordination Action concerned with maintaining an open European network between urban freight transport experts, user groups and representatives of national, regional and local transport administrations. The aim is to disseminate best practices, success criteria and bottlenecks according to urban goods movement. The WP3 task focuses on Urban Goods Transport data harmonisation and modelling.
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