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ABSTRACT
This paper analyzes the potential use of contemporary freight surveys as an emerging source of exploring data organization patterns for development and application of agent-based freight models.  The Commercial Vehicle Survey (CVS), conducted in Canada, has been employed as a beta-site for the implementation of this framework in the Canadian context. To manage the complexity of transport-logistics activities of the freight system, the “transport-market” concept is introduced. Accordingly, the demand side of the freight transport market is disaggregated by commodity flows between economic sectors while the supply side is expressed in terms of independent market segments characterized by truck types, tour-types and possibly transshipment activities. Pragmatic marketing tools such as soft computing methods (Fuzzy Clustering and Fuzzy Logic) along with principles of Material Flow Analysis (MFA) have been applied to create a picture of the Canadian freight transport demand and supply systems. The findings demonstrate the segmentation of the Canadian freight market in terms of independent market clusters that reveal their distinctive functionalities. The findings also support previous positive experiences with a comparable approach that was utilized as a database of a behavioristic actor-based national freight transport model in Germany. 

1 Introduction

While the expansion of distribution and supply networks across the globe is attaining a new dimension, the challenge faced by governments and freight professionals today is to find efficient improvements in the freight transportation systems while enhancing economic prosperity. Increasing pressures have emerged related to the ability to quantify and predict freight flows between economic sectors pertaining to the development and implementation of freight models.  

Yet, there have been continuously some inconsistencies between the freight transport modeling approach and the spatial structure of freight movements. Most of the existing freight models to date have a limiting forecasting capacity since they are either commodity- or vehicle-based. They are heavily reliant on the macroscopic modelling principles and overlook most of transport-logistics properties. Most models (e.g. SCENES, 2000) utilize Standardized Industrial Classification (SIC) and transport classification codes (such as Standard goods classification for transport statistics - NST/R) to characterize commodity flows by their properties. Their explanatory value is relatively weak since they articulate freight flows only based on commodity type while other characteristics such as vehicle configuration, the tour type or the economic activity causing the transports are being “hidden” or “mixed”. Today, there is a more wider and theoretically already accepted view stating that freight flows are dominantly derived not only from the location of production and consumption activities, but from the complex web of intermediate activities such as warehousing and transhipment (Rodrigue, 2003). By considering the freight system only from the transport perspective isolated from its logistics counterpart, freight models do not yet take into account the modern findings of transportation system analysis. Sjöstedt (2004) states that there is a so-called complementariness between logistics and transport systems which means that due to the network nature of freight system, when analyzing or modeling either the transport or the logistics system, information about the structure of the complementary system is automatically getting lost. This means that it is not possible to draw a complete picture of freight transportation, nor to optimize both systems simultaneously (for instance, in the framework of Supply Chain Management). Different freight actors such as shipper, receivers, freight forwarders, truck drivers, etc. are able to observe only a small fragment of this network and have asymmetrical information. This property of the freight system goes someway towards explaining why existing freight models do not appear to do what is expected from them to do. According to Wigan and Southworth (2006), a further layer of hidden complexity is that most freight models assume rationality and optimisation of an underlying factor. Some of the actors in freight and logistics systems, simply because of lacking information due to the complex network nature of the system, do not make optimal judgements. 

It is thus argued that one should consider and analyse every layer of this network in order to avoid that complementarity and to understand properly the behaviour and interplay between actors in a supply network. Applicable models that explicitly incorporate actor behavior and exploit the spatial dynamics of freight activities on an agent-based approach (e.g. INTERLOG (Liedtke, 2005), the Japanese urban transportation freight model (Sano and Wisetjndawat, 2004)) seem to be the dominant paradigm of the future. Despite recent development in advanced microsimulation and modeling techniques, a serious gap exists between modeling from the technical point of view and filling the models with the suitable data. While modeling capability has attained so far a high level of proficiency, the collection of freight transportation data undermines to some extent the future development and quality of agent-based models. This is especially a significant issue due to data privacy, cost of data collection and difficulties with identifying the proper entity to which a freight transportation survey needs to be administered. Particularly at the disaggregate level, the data gap is critical, making that a challenge that needs to be addressed immediately. Within this context, attempts should be done how to properly frame and organize existing freight data, so that they can best fit to microscopic agent-based models. 

2 Background and Objective

To date, the majority of freight data is derived from national carrier surveys which are collected in most North American and European cities. The German agent-based model OVID (Ovid, 2006) utilize data from the national freight database KBA (Kraftfahrtbundesamt, 2001) drawn from the Federal Bureau of Motor Vehicles and Drivers to model freight movements. In this model the concept of transport market segment has been introduced with respect to freight data organization. Accordingly, the German freight market has been categorised in several independent market clusters. 

Transport markets describe the transportation system by its functionality (Meyer and Miller, 2001) and portray the behavioural pattern of market actors. Markets consist of shippers and receivers on the demand side, and transportation companies on the supply side. According to basic principles of microeconomics, both parts meet on (virtual) marketplaces, where it is evaluated at which extent the required transport services of certain shipper/recipient fit into the provided services of certain carriers. Since several customers or buyers (i.e. shippers and receivers) have similar needs and requirements, these criteria build the basics of segmenting. Such needs might be shipment size, travelled distance, time restrictions and type of vehicle fleet or handling requirements. In a perfect competitive market businesses (carrier and freight intermediaries) are specialized and reflect a typical behaviour pattern in response to the required needs, in order to provide customers with better solutions. Even though, the boundaries of the market segments are blurry and not well-defined (for instance due to substantive effect), there is normally a relationship, which is not always unique, between the behaviour pattern and the transport market segment, in which the actor is active. According to (Moucharta and Vandresse, 2004) the same driver may conduct different vehicles, containers may be more or less specific for a given good in bulk transport, the same tractor may tow different trailers, alternative modes may be more or less available for a given tow etc. 

In general, transport markets are distinguished by three main characteristics: 
1. tour patterns demonstrating the spatial structure and behaviour 

2. vehicle size representing the capacity of shipments 

3. commodity type describing economic needs and interactions. 

The commodity type not only represents the underlying linkage to the economic sector, but also the linkage to other market dimensions such as vehicle type, shipment size, packaging and handling requirements, physical (liquid/inert) and chemical properties (chemicals/food) of goods etc. (Liedtke and Schepperle, 2004). For instance, liquid food products (farm milk) require a special tank vehicle while grocery products of the same commodity type require shipments with pallets in normal trucks. Because of their variety, the ideal classification schema would be a multidimensional one. It must be noted, that the categorization of a common market segment does not always require to be determined by all dimensions. A multidimensional transport-goods classification allows hiding unneeded dimensions in a very flexible way (Liedtke and Schepperle, 2004). There is homogeneity within the segment, but heterogeneity between segments. Lastly, as in any other marketplace, the segments should be stable over time and large enough to be profitable. 

This paper aims at developing a similar methodological approach for the Canadian freight market while utilizing data reported in the national Commercial Vehicle Survey (CVS). The framework can be later applied for supporting data input of agent-based models for Canadian territories once those models are developed. Furthermore, placing emphasis on comparing the available freight data and their quality for two different countries, Canada and Germany, it shows how specific parts from the application of this technique are different, challenging but also advantageous and respectively improved. The approach that we are advocating could also positively influence current freight survey management strategies and enhance the knowledge in this area. 

3 Conceptual Approach to data organization of the canadian freight market

Based on the characteristics of the survey data, both the supply and demand side of the freight market are expressed in terms of suitable inputs for microscopic model. A detail description of data sources highlights their capabilities in this context. 

3.1 Data sources

In the past ten years, the Ministry of Transportation, Ontario (MTO) has carried the national Commercial Vehicle Survey (CVS) (MTO, 2004) with the intention of estimating the profile and volume of truck activity in Canada’s highways in order to derive information for policies and highway planning. The bulk of surveys is completed in three waves in 1999, 2000 and 2001 in all Canadian provinces during a representative week in summer/fall of the corresponding years. The survey is a face-to-face interview taking usually up to 30 minutes to complete and is conducted on different locations such as truck inspection stations, laybys, roadsides and border crossing points between Canada and the U.S. Questions about the trip, carrier, vehicle, and cargo type have been asked to the randomly selected truck drivers. Subject of sampling are all commercial vehicles such as a truck, trailer or combination thereof with a registered gross weight greater than 4.5 tonnes while not only domestic, but also U.S. carriers have been participating in interviews. The results of 65.000 conducted questionnaires have been stored in a database. The database is available through Ministry of Transportation, Ontario in archival form in a variety of data formats. A portion of this database with about 41.570 trips covering activities in three southeastern Canadian provinces: Ontario, New Brunswick and Quebec has been applied to our research. The data content encompasses four different aspects: 

1. Information on the economic activity type that generates the trip including the origin and destination in terms of facility types through the supply network. Following sectors have been distinguished: primary producer, manufacturing facility, distribution center, retailer, transportation terminals, waste facilities, drivers’ residences, and recreational centers. 
2. Generic trip information such as total length of haul, type of the trip (linehaul or peddle run), type of peddle run (delivery, pick-up or delivery and pick-up service) and number of stops on the peddle run.

3. Information about cargo on board indicating whether there is cargo on board or the vehicle is running empty, commodity definition of the cargo on-board according to the Standard Classification of Transported Goods (SCTG), the weight of shipment transported and its value measured in Canadian dollars.

4. Information on the operating commercial vehicle such as gross weight of the truck and configuration of the vehicle body style (van, refrigerated van, tanker, flatbed etc.).
3.2 Data pattern organization for the demand side of freight market

Commodity flows are the direct response to economic activity for shipments delivery. The latter exhibit the needs for freight demand. Since the Commercial Vehicle Survey (CVS) reports the origin and destination of transport flows by economic sector, the Origin-Destination flow matrix can be easily determined in terms of freight transport activities. The notion “activity” refers to a shipment between two specific points of supply network as functional entities. Exemplary, a direct shipment between a manufacturing center and a wholesaler represents a transport activity; a multi-stop shipment between a distribution center and several retailers represents another type of activity. The elements of the O-D matrix expose the set of transport activities that take place in the Canadian freight market. According to the principles of Material Flow Analysis (MFA), the sum of inbound and outbound transport flows of an instance of the supply network should be equal. For instance, all inbound flows in a distribution center that are provided by suppliers should equal the outbound flows to retailers (assuming inventory levels are held constant). When there is a lack of data and this assumption is rational, this property of the supply chain can be applied to fill that gap.

3.3 Data pattern organization for the supply side of freight market

Taking full advantage of available data, the supply side can be categorized in terms of transport markets according to a multi-dimensional clustering process. The data can be refined based on a three-step approach. 

1. Market segmentation based on logistics and spatial properties
Market clusters can be distinguished whether they belong to local or long-distance categories.  According to the definition provided by Transport Canada (1998), a long-distance truck trip meets one or more of the following requirements:

a) Drivers do not usually return to their home terminal each evening

b) Most trips are more than 80 km (50 miles) in radius from the point of departure

c) "Linehaul" is commonly used to describe shipments or trips, long distance trucking does not include pick-up and delivery activities

d) Drivers are required to maintain daily trip logs (National Safety Code)

e) Highway tractor trailers (sometimes equipped with sleeper cabs) or highway trailers are used”. 

In European countries, a formal definition for categorization of trucking activities in short or long distance does not exist anymore since the new Act of Transportation of Goods by Road came into force in 1998. Local and long-distance trucking companies also provide normally significantly different services, which require the use of different equipment, scheduling terminals and networking services. Since the definition of what is “short” and “long” is not quite rigid, it is proposed to classify local and long-distance shipments by application of soft computing methods rather than using heavy statistics. The application of fuzzy clustering based on fuzzy logic makes this categorization closer to real-world. Fuzzy logic allows for set membership values between and including 0 and 1, and in its linguistic form, imprecise concepts like "slightly", "quite" and "very". For instance, a trip of length 80 km can be somewhat short or long, while using rough sets that trip would be considered either long or short. A simple example is shown in Figure 1. 

2. Market segmentation based on vehicle style and vehicle configuration
Physical characteristics of commodities play the primary role on the selection of the configuration and body style of the vehicle. Many products require special packaging and handling or are perishable. The type of product (e.g. liquid or dry bulk commodity, frozen, chilled or ambient goods, palletized, etc.) is decisive in the selection of truck fleet.

3. Market segmentation based on commodity type
As pointed out by Garrido (2002), in common freight modeling literature, a commodity classification scheme is a major necessity for developing a freight demand model since it builds the linkage to the economic activity. This dimension improves market categorization since the characteristics of the vehicle fleet alone are not sufficient for characterization of markets segments. It is obvious, different liquid products such as alimentary food or chemicals have different transportation needs.
4 Clustering of the Canadian freight market

The multidimensional clustering process includes two stages: classification of transport market by logistics clusters employing Fuzzy Clustering technique and classification of transport market by vehicle and commodity type. 

4.1 Categorization of transport market by logistics clusters 

According to traditional Fuzzy Clustering literature (Olaru, 2004; Yagar, 1994), the design of Fuzzy Clustering involves the selection of:

1. input variables 

2. output clusters 
3. implementation of fuzzy rules. 

With respect to available data, two output clusters can be distinguished: local and long-distance markets which are described by three input variables: 

1. distance of the trip
2. size of the truck
3. number of stops in a trip. 

Local markets are characterized by small operating vehicles and are usually subject of multi-stops delivery and/or collection service. Long-distance market utilizes larger trucks. Both markets are described by linguistic fuzzy variables as represented in Table 1. Verbal notions such as “long/short” distance, “few/many” trips etc. are described in terms of fuzzy sets as shown in Figure 2. The possibility that a given truck trip M belongs to a category of “distance”, “gross weight” and “number of stops” is illustrated by the highest value of fuzzy membership degrees. In addition, the belongness of a trip M to a particular market is defined by the intersection operator:
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where, mA, mB and mC represent the membership degree according to the notions of distance, gross weight, and number of stops, respectively. 

This classification system splits the Canadian freight market into the local (regional) and long-distance submarkets. The outcome shows that the average length of Canadian short shipments is about 75 km and is conducted by trucks with an average weight of 18 t. In the long-distance market, the average haul is 550 km and is performed by trucks with a mean capacity of 28 t. Additional numerical results are provided in Table 2. 

Categorization of the transport market by commodity and vehicle type

Market segments can be subsequently refined by combing characteristics of vehicle configuration, cargo- and commodity type. A closer investigation concludes that vehicle configuration and cargo type (bulk, palletized, fluid etc.) classify the transport market according to the five following market clusters: 

1. General cargo of palletized goods handles commodities that are palletized and transported in a container or van trailer, usually boxed shaped and completely closed. Commodities are normally perishable and high-value wares such as electronic, electrical, manufactured and alimentary products. A special subgroup is the one operated by refrigerator vans, which are normally designed for handling palletized frozen alimentary products.

2. Dry bulk commodities are normally low value goods transported in large quantities that require no packaging and are easier to transport. Typical products include coal and coke, gravel, stones, bricks, gypsum, etc. but also agricultural products such as straw, hay, vegetables and fruits, etc.

3. Bulky piecework includes commodities that due to handling, packaging and additional services can be transported neither on pallets nor with dry bulk. Typical goods are building materials such as steel or wood products, cables, tubes, tires, doors, windows, etc.
4. Liquid or granular bulk commodities refer to unpackaged commodities that are liquids, pressurized gas or dry granular bulk. The vehicle is normally tank shaped and major commodities are petroleum, gasoline, chemical products, building materials but also food products such as milk, wine, beer, sugar or flour.

5. Other vehicles types include vehicles for transportation of passenger cars, animal carrier for animal transportation, heavy haul for movement of heavy equipment and waste/scrap carrier for transportation of waste and residuals.
The basic characteristics of those sub-markets are shown in Table 3. These clusters are refined by the commodity type as given by the 5-digit Standard Classification of Transported Goods – SCTG (2005). This classification is used in the United States and Canada since 1997 and employs a five-digit hierarchical numbering system. Its less-detailed level is defined according to the Harmonized Commodity Description and Coding System (HS). This level consists of 42 product categories that have been designed to emphasize the link between industries and their outputs. The second, third, and fourth level of the SCTG consists of 137, 291 and 512 HS-based categories, respectively. Although the survey reports commodities in their most disaggregated level, the two-digit level is fairly enough to be used for the clustering approach. Combining all market dimensions, a hierarchical classification as illustrated in Figure 3 with 14 market segments has been constructed. It includes: market for transportation of manufactured products, refrigerated food, food, machinery, building materials, agriculture, vehicles, animals, heavy haul and waste. 

4.2 Combination of logistics and commodity-type market clusters

For each market segment, there is a sub-segment that operates in the long-distance transport market and the one in the local shipment market. Exemplary, the transport market of palletized food contains the long-distance market for palletized food and the local one for those products. This set of market segments defines the Canadian freight transport market by homogenous and independent clusters while each market depicts a specific functionality and behavior of Canadian freight. Some market characteristics that can be derived and show the performance of the specific submarket are: the length of haul, the percentage of empty haul, size of the truck, and the used capacity of the truck. Figure 4 indicates some aggregated characteristics for some of those markets. 

5 Assignment of market clusters to commodity flows

Placing emphasis on the behaviour pattern of freight activity, the next implementation step is concerned with the identification of the commodity flow network and the assignment of market segments to the individual parts of this network. The assignment procedure serves as an interface for integrating the demand and supply side of the freight market. 
5.1 Commodity flow network of Canadian freight market

While providing evidence on the origin and destination of the trip by economic sector, the survey identifies the flow of each commodity throughout the supply network. To remain consistent with the transport market classification, we consider only the 42 product categories of the second level of the Standard Classification of Transported Goods (SCTG). An exemplary flow is given in Figure 5 which illustrates the flow of auto-parts (entry number 36) throughout the supply network. 

5.2 Linkage of transport market to commodity flows

Each commodity flow representing the demand for freight service can be linked to one or more market clusters that provide that service. The remainder of this section shows exemplary the idea behind this integration. For instance, “Meat, fish, seafood, and their preparations” which can be found under entry Number 5 and transported by normal vans can be handled through two market segments: the palletized market for food of long-distance and local shipments. Once the logistics cluster (local or long-distance) is detected by making use of Fuzzy Clustering, the shipment can be assigned either to local or long-distance market of palletized food. Furthermore, if the same product is transported from the manufacturer to the wholesaler, it may require the interplay of several transport markets. In that case, “Meat, fish, seafood, and their preparations” could be transported through the long-distance refrigerated food products market, the local palletized food market, the long-distance palletized food market etc. The potential combinations to transport market are stored in an Access database (Figure 6), which can provide feedback on a commodity basis in terms of the breakdown by transport markets and freight activities.
6 Analogies and differences to the german approach

Experiences with the implementation of the freight data organization patterns for microscopic agent-based models for two different countries, Canada and Germany, based on different freight surveys reveal the flexibility of the underlying approach and the ease to adjustments. The structure of the data organization approach is oriented towards data availability derived from vehicle surveys. The surveys are of two kinds. In Germany, they have the form of mandatory vehicle-based mail out/mail back questionnaire drawn from the set of registered vehicle. According to European Commission (2003), the driver is obliged to state in a detailed manner all trip and tour information over a time period of 3.5-days in a self-report diary. In Canada, they are voluntary vehicle/driver intercept survey based on random sampling of vehicles moving on the highway. They apply a face-to-face interview instrument collecting information only on the ongoing trip. Information about the previous and the next trip are not requested. The Canadian survey reports information on trip origin and destination categorized by economic sectors such as manufacturer, wholesaler, retailer, etc. while exploring the vertical integration of the freight flow in the supply network. The self-report diary survey conducted in Germany does not include feedback on the type of economic sectors from where the trip derived. Besides those contrasting views in data reporting, both surveys include all generic information on the trip (length, commodity, weight and type of cargo) and the truck vehicle (such as gross size and configuration). Since the approach with regard to the Canadian freight market was developed later, the following adjustments and enhancements to the initial German approach have been undertaken. 

1. Adjustments have been done for implementation of logistics clusters within the Canadian context. The fact that the German survey collects information on the entire tour enables the identification of different tour patterns such as truckload, less than truckload, delivery and/or collection regional tour, linehaul etc. The lack of this information with respect to the Canadian Commercial Vehicle Survey allows only an initial categorization into regional and long-distance markets. Once data on the tour type are provided by other surveys conducted in Canada, this shortcoming can be rectified. 
2. The incorporation of information on trip origin and destination expressed in terms of economic sectors reduces substantially the computational burden that is required to identify the structure and freight quantities of the demand network. In Germany, the commodity flow network (by structure and quantity) has been identified from combination of data from several sources including the national Input-Output table, production and trade statistics. The accomplishment of this task requires intensive data analysis to fill existing gaps and avoid inconsistencies. In integrating the demand and the supply side of the freight transport market, by assigning market segments to commodity flows, the commodity type has been used as the linking point. Difficulties occur when linking the classification of NSTR (Standard Goods Nomenclature for Transport Statistics), which has been employed by the vehicle survey to the classification of product activities, such as GP 2002 - Product Classification for Production Statistics, Edition 2002 (DeStatis (2001)) that is usually utilized by production and trade statistics. Regarding some type of products, there is no unique correlation between both those classifications. A detailed overview of drawbacks and advantages of both approaches is provided in Table 4. 
7 Conclusions and recommandations

This research profiled how data reported in contemporary freight surveys can be categorized and structured in a way that can be used as input for filling agent-based freight models. While progress has been and is continuously being done in the modeling area, the question how to plug those models with appropriate data remains the most challenging. Thus, the Commercial Vehicle Survey (CVS), which is conducted in Canada every three years, has been used as an optimal case study to show how data can be properly framed. The final results can be easily applied to agent-based models in the Canadian context once those models are established. 

The framing approach introduced the “market” concept which describes freight activities by their functionality. Market clusters are depicted by their logistics properties which have been detected by a Fuzzy Clustering model. Based on the characteristics of the trip, transport segments have been categorized into local and long-distance markets. The authors are aware that the application of the tour concept alternatively to the trip notion could better capture the overall picture of transport-logistics activities. Since the Canadian survey collects data only on the ongoing trip, it is hard to derive information about the whole tour. Once those data would be available for Canadian provinces, the clustering approach can be easily extended. 

 
Since transport markets are multidimensional, they can capture the hidden view of the actors. Within this context, the method has a useful contribution to freight transport planners, policy makers, supply chain managers and freight modelers. Categorizing the freight market by independent clusters allows one to have a broad view of its functionality and services. Besides, characteristics of transport markets in terms of empty haul and used vehicle capacity increase the awareness towards the performance of logistics-transport markets. The assignment of market clusters to commodity flows of the supply network not only shows what kind of market segments penetrate particular local views of this network but also gives evidence on the type of actors that operate in these markets. From the freight modeling of view, this method assists developers with a data framing that is closer to real-world, better reflects transport activities and is consistent to microscopic modeling. 
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Figure 2: Input variables described by fuzzy sets
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Figure 3: Hierarchical design of market clusters by vehicle and commodity type
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Figure 4: Characteristics of Canadian market clusters
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Figure 5: Commodity flows (in tons) of auto-parts throughout the supply network
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Figure 6: Database that assigns market segments to commodity flows

Table 1: Definition of local and long-distance markets by linguistic variables

	Logistics markets

	
	Distance
	Number of trips
	Gross weight

	Long distance
	Long
	A few
	Large

	Local 
	Short
	Many
	Small


Table 2: Characteristics of Canadian local and long-distance shipments

	
	Long-distance transport market
	Local-distance tranport market

	Number of trips
	379,634
	257,329

	Average distance (km)
	554
	75

	Average weight of the truck (t)
	28
	18

	Average number of stops
	0.16
	1.75


Table 3: Market segments categorized by vehicle and cargo type
	Market segments 
	No of trips
	% of 

trips
	Avg. distance (km)
	Gross weight (t)
	Avg. value $ per truck
	Avg. no of stops

	Palletized
	411,030
	0.66
	389
	21
	29,798
	1.03

	Palletized/unitized
	70,109
	0.11
	498
	30
	27,998
	0.62

	Dry bulk
	57,552
	0.09
	150
	29
	6,305
	0.21

	Liquid/granular
	45,471
	0.07
	287
	34
	11,387
	0.46

	Waste 
	17,057
	0.03
	270
	34
	8,048
	0.54

	Vehicle
	9,607
	0.02
	317
	27
	105,361
	0.25

	Heavy haul
	6,667
	0.01
	355
	26
	48,630
	0.17

	Animal carrier
	2,913
	0.001
	340
	24
	36,196
	0.21


Table 4: Analogies and differences between the German and Canadian approach
	
	German Approach
	Canadian Approach 

	
	Data
	Implications 
	Data
	Implications 

	Subject of survey
	All types of trips
	Covers the entire freight market 
	Mostly intercity trips
	Is not representative enough for the local markets 

	Range of logistics data reported in surveys
	3.5 days self-report diary
	Various logistics pattern can be recognized such as: 

· Truckload

· Less than truckload

· Local delivery and/or collection tour

· Peddle run etc. 
	The ongoing trip
	Only two logistics patterns can be distinguished:

· Local 

· Long-distance

	Commodity data
	Commodity type reported by NST/R
	Several well-defined clusters: food, palletized products, dry bulk, liquid bulk etc. 
	Commodity type reported by SCGT
	Similar to Germany

	Economic sector at trip origin and destination
	Derived from national statistics and I/O-Table
	Computational efforts
	Reported in survey 
	Ease of implementation
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Tabelle1

		Trips		Distance		Truckweight		Cargoweight		Value		Avg_distance		Avg_truckweight		Avg_cargoweight		Avg_cargoweight				Avg_value_truck		Level_2

		3334		1693259		101064853		37534070		27533040		508		30		11259		11		38%		8259		LD agricultural

		42192		32042197		1542565495		788067230		1461073279		759		37		18678		19		50%		34629		LD building materials

		8780		4124882		387588874		221047266		254318063		470		44		25177		25		57%		28967		LD Chemicals Tanker

		9913		3849246		477425284		274583660		127688248		388		48		27698		28		58%		12880		LD dry bulk minerals

		37206		21942207		936778376		308837327		394475997		590		25		8301		8		33%		10603		LD Food

		8247		3993275		235845337		81085339		90152635		484		29		9832		10		34%		10931		LD Food Tanker

		81716		64543020		2265070897		945761060		4241022883		790		28		11574		12		41%		51900		LD manufactured products

		43270		33347621		1099078208		422766189		3107306533		771		25		9770		10		39%		71811		LD maschinery and W and B

		8473		3003836		404860437		224666744		93664480		355		48		26515		27		55%		11054		LD petroleum Tanker

		16953		16758726		515892748		220135754		444443349		989		30		12985		13		43%		26217		LD refrig. Food

										Trips		Distance		Truckweight		Cargoweight		Value		Avg_distance		Avg_truckweight		Avg_cargoweight		Avg_value_truck		Level_2
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				Gross weight (t)		2-30		--		--		--		--		2-35		--		--		--		--		2-40

				Percentage of non-classified trips		7.86		7.42		7.14		6.55		6.19		5.55		4.13		3.25		2.26		2.14		1.82
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large_delay

small_delay

negligible

small_saving
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Few trips

Many trips
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many stops

few stops



		Trips		Distance		Truckweight		Cargoweight		Value		Avg_distance		Avg_truckweight		Avg_cargoweight		Avg_value_truck		Tourtyp

		379634		210227613		10707420214		4228999428		13008674329		554		28		11140		34266		Long

		9337		7339903		309297681		147707174		375532848		786		33		15819		40219		NULL

		257327		19249544		4635312878		1299228268		3679952038		75		18		5049		14301		Regional

		Long distance activity		210227613

		Local activity		19249544

		Unclassified		7339903

		Long distance activity		4228999428

		Local activity		1299228268

		Unclassified		147707174





		0

		0

		0



Share by distance
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Share by cargo weight transported



		

				distance		Short		Long

				0		1		0

				100		1		0

				200		0.25		0.25

				300		0.5		0.5

				400		0.75		0.25

				500		0		0





 


Time (min)  


Degree of  membe r ship  





