Transportation patterns for fairs: A case study
Author: 

PhD Candidate Nina Modig

Professor Kenth Lumsden

Affiliation:

Department of Technology Management and Economics

Division of Logistics and Transportation

Chalmers University of Technology

SE-412 96 Gothenburg, Sweden 
E-mail: nina.modig@chalmers.se
Abstract 

The successful execution of numerous projects necessitate that material be moved to and from project sites in a timely manner. To achieve this, it is important that unloading and loading areas do not become bottlenecks. To facilitate planning of operations in these areas, transportation patterns for fairs have been analysed. The analysis is focused on the balance between inbound and outbound transports and the distribution of transports in time. Findings show that inbound and outbound transports are separated in time and that considerable imbalances exist between them. This can cause problems when it comes to utilizing transport and handling resources.
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Transportation patterns for fairs: A case study

Introduction

The execution of numerous projects is dependent on the movement of large quantities of goods to and from project sites to produce desired outputs, like buildings, concerts, peacekeeping operations and sports events (e.g. Bourlakis and Grant, 2005, Douglas and Lawson, 2003, Minis et al., 2006). When moving material to and from project sites, many stringent logistics requirements have to be fulfilled as work processes often are interdependent in projects (Turner and Keegan, 2001) and the execution of  projects tend to require a broad range of standardized and project specific items (Dubois and Gadde, 2000, Ilie Zudor and Holmstrom, 2005, Minis et al., 2006). Delayed deliveries of certain items can therefore result in project delays, cost increases, customer dissatisfaction and in some cases even cause project failure (e.g. Ibn-Homaid, 2002, Ilie Zudor and Holmstrom, 2005, Manavazhi and Adhikari, 2002). In addition to the disadvantages associated with late deliveries of material, it is also important that deliveries should not be early and that shipments of material from project sites are not delayed, so as to reduce the risk for damage and loss of material (Ilie Zudor and Holmstrom, 2005). The narrow time-windows during which deliveries and shipments create most value for projects, make the management of material flows incurred by projects very challenging (Ilie Zudor and Holmstrom, 2005, Modig, 2004).

Despite the logistical challenges associated with activities undertaken at project sites owing, for example, to problematic weather conditions and underdeveloped infrastructure, project sites are still used due to difficulties with moving some products (Jonsson and Mattsson, 2005), such as a buildings. Activities might also need to be undertaken at project sites if access to a critical project resource only is available at a specific location, such as scenery for a film, or due to the simultaneous production and consumption of services (Johansson, 2006), like fairs and concerts, that require closeness to customers. Thus, a project site can be anything from a sport arena to an emergency relief area. Common denominators for project sites are, however, that they are geographical locations at which project outputs are produced and they constitute a resource that is shared between everyone involved in activities at project sites. Consequently, the management of material flows incurred by activities at project sites becomes demanding as the logistical requirements of numerous specialists and organizations, with diverse work processes and material requirements, have to be coordinated. This often have to be achieved without the aid of effective information management tools and solutions (Ilie Zudor and Holmstrom, 2005, Voordijk, 1999). 
Due to limited exchange of information and the multitude of organizations involved projects it is often difficult to get an overview of the material flows incurred by activities undertaken at project sites. A risk therefore exists that the material flows of different project participants are insufficiently coordinated and cause unloading and loading areas at project sites to become bottlenecks. As this can affect project success, the purpose of this paper is to analyse transportation patterns to and from project sites to facilitate planning of activities in these areas. 
To fulfil the purpose of this paper, a case study was made at a major Swedish exhibition centre used for numerous trade and public fairs. The term “fair” is here used to denote a gathering of people to display or trade products and services. A trade fair is an exhibition organized so that companies in a specific industry can showcase and demonstrate their new products and services, whereas public fairs are open to everyone.
The article commences with an analytical framework. This is followed by a presentation of the methodology applied. Thereafter, the data collected for the study is offered, before the analysis and discussion section. The article ends with conclusions and suggestions for further research.
Analytical framework
Material flows to and from project sites constitute inputs and outputs to activities undertaken at these sites. The characteristics of these activities are therefore likely to affect the transportation pattern. Thus, to identify suitable variables to include in the analysis of transportation patterns to and from project sites (in addition to the total number of transports generated by each fair) the nature of the projects studied in this paper will first be examined. 
Fairs constitute a type of service. What characterises services is intangibility and simultaneous production, distribution and consumption (Johansson, 2006). Hence, the receivers of a service, such as visitors at a fair, are generally present at the project site during part of a project. Due to the risks associated with their presence at project sites, it is likely that transport and handling of material at project sites is restricted during production (Modig, 2004). A majority of the transports generated by fairs can therefore be expected to take place just before and just after the event. This makes it interesting to analyse the distribution of transports in time. To be able to do that, it is necessary to identify the transports generated by each fair and compare the arrival and departure times of the transports with the days during which each fair is undertaken.
Apart from the nature of the project outcome, different types of material incur various transport and material handling demands. Based on transport and handling requirements, material can be divided into three categories (Modig, 2004): consumables, boomerang goods and relay goods. Consumables are items that are consumed at the project site, like brochures and snacks at a fair. They, therefore, only require transportation to the site and handling at the site. Boomerang goods are items that are returned to their original location after use, such as a boat used in a regatta. These items require two-way transportation as well as handling at the project site. Relay goods are similar to boomerang goods but the items are forwarded to other locations after the project ends instead of being returned to their original location. Examples of such items are construction cranes and timing equipment used at sport events. With relay goods, particular attention must therefore be paid to when the goods are needed at the next location. Due to differences in characteristics, the balance between inbound and outbound flows can vary depending on the mix of material types required to carry out a project. To analyse potential imbalances between inbound and outbound transports a quota, QTB, will be used in this paper.
QTB= number of inbound transports/number of outbound transports
For QTB>1, more vehicles are used to transport exhibition material to the exhibition centre than are used to transport material from the centre, i.e. large shipments are broken up into smaller ones. For QTB<1, the opposite relationship applies. If QTB=1, a balance exists between the number of unloaded and loaded vehicles. 

From the framework presented above, it is proposed that the analysis of transport patterns should be focused on the balance between inbound and outbound transports and the distribution of these transports in time, see Table 1. The transport balance will be analysed using QTB and the distribution of transports in time will be analysed graphically and statistically. To be able to explain possible variations in the results, it is necessary to also collect data on general fair characteristics. Thus, apart from fair days, data regarding the duration of each fair, the number of exhibitors, the number of visitors and the exhibition area of each fair will also be collected. These variables are generally listed for fairs.

INSERT TABLE 1
Method
The study is predominately based on quantitative transport data from 26 fairs undertaken at a Swedish exhibition centre from January to mid-November in year 2006. As mentioned in the introduction, a complete and reliable overview of the material flows incurred by activities at project sites is often difficult to gain. The exhibition centre was therefore selected for a case study as they documented all inbound and outbound transports, thereby allowing the material flows generated by fairs to be captured. By studying transports to and from a project site used for multiple projects, possible variations in transport patterns inflicted by project characteristics could also be analysed. This is well in line with Stuart (2002) who recommend that cases be selected based on diversity and potential to contribute to the research objectives. 
The study is focused on flows of exhibition material as these are directly related to individual fairs. Apart from the exhibition material that is unloaded from or loaded unto trucks in the shipping area at the exhibition centre, small shipments can be carried or pushed on carts by the exhibitors from a nearby parking house directly to and from the exhibition hall. These shipments have not been included in the study as they do not pass through the shipping area at the exhibition centre and they do not require any professional transport and handling activities.

Gathering of data
Data has been collected from fair documents, home pages and interviews.
Duration and fair days: Empirical data stating the dates of fairs was taken from the homepage of the exhibition centre and crosschecked against fair documents. 
Number of visitors and exhibitors: Statistical data as to the number of exhibitors and visitors for each fair was received from the press office at the exhibition centre. The numbers of exhibitors were cross-checked against information provided at the homepages of the different fairs. 
Exhibition area: From fair homepages, hall plans were collected to estimate the exhibition area used for each fair. Estimations were made based on technical data for the different exhibition halls that were taken from the homepage of the exhibition centre. If no hall plans were available, fair documents or contact persons were used to find out which halls were used for the fairs. Large recreation areas were excluded from the total exhibition area as the intention was to estimate the area used for exhibition stalls. 

Fair profile: In fair documents erected by the organisation at the exhibition centre, the profile of each fair was stated. 
Number of inbound and outbound transports as well as their distribution in time: The number of vehicles used for direct transports to and from each fair at different dates has been generated from internal Excel-sheets with listings of those transports for which unloading and loading times have been reserved by exhibitors or the employees at the exhibition centre (together these categories make up 85% of the total number of transports). Unannounced vehicles are registered for payment of penalty fees but the slot times of these vehicles are not registered. Information as to the number of unannounced transports is therefore available but the transports can not be broken down on individual days. Listings of transports carrying consolidated shipments were received from the exhibition centre’s appointed logistics service provider. However, just as for the unannounced vehicles, information on the number of transports made was available but transport dates were missing.
Qualitative data: Data has been supplemented by qualitative interviews with those who were responsible for planning the transport and handling of exhibition material at the exhibition hall. Three employees that represent the exhibition hall and one employee from the appointed logistics service provider were interviewed about how data used in the study was generated, about their work assignments and their views of the findings. Information regarding transport procedures and shipping alternatives were cross-checked against a process mapping of the logistical system conducted by an external consultancy firm. Findings were also discussed at a focus meeting with the interviewees after the study was completed.

Empirical data

The studied exhibition centre has exhibition halls with a total area of 41 000 m2. Every year approximately 35 exhibitions, of varying size and nature, are staged on the premises. To plan receiving, shipping and handling of material needed for these exhibitions, an organisation of three persons is employed at the exhibition centre. These persons exclusively handle exhibition material and are supported in their work by two employees from a logistics service provider, who has been appointed by the exhibition centre to consolidate small shipments and assist exhibitors with transport services. The actual handling operations performed at the exhibition hall are taken care of by sub-contractors.

In total, the 26 studied fairs generated 3567 transports. 2141 of these were inbound transports and 1426 were outbound. In general, the exhibitors are requested to book time for unloading and loading of all inbound and outbound transports at the exhibition centre. Booking requests should be made at least five days before the fair starts and each vehicle is given a time slot of approximately 10-15 minute. If vehicles arrive unannounced a penalty fee will apply and loading or unloading will be restricted to those slot times that have not been booked already. For some fairs, additional rules apply for sending exhibition material to and from the exhibition centre. For a small number of large fairs, all transports of exhibition material are, for example, sequenced by the employees at the exhibition centre according to where the exhibition items are to be located in the exhibition halls during these fairs.1 This is done to facilitate fair preparations and the clearing of the exhibition halls once a fair ends. In addition to this, small shipments2 of exhibition material are consolidated in a nearby terminal by the appointed logistics service provider for some of the fairs (this was used for 46 % of the studied fairs). Slot-times used for unloading and loading exhibition material at the centre were booked in advance for 61% of all transports. 12% of the vehicles used to transport exhibition material to and from the exhibition centre arrived unannounced, 24% of the transports were sequenced by the employees at the exhibition centre and 2% of the transports carried consolidated shipments to or from the exhibition centre. 
The planned moving in and moving out times differ somewhat between fairs. For large fairs, two to three days are often reserved for inbound transports and handling. For minor fairs, this time is sometimes reduced to one to two days. Approximately one and a half days are reserved for moving and shipping material from the exhibition halls after each fair. With moving in and moving out times, each fair on average occupies parts of the exhibition halls for one week. However, it is often possible to make early deliveries and pick up shipments later than the dates reserved for these activities. An extra fee is then charged to the exhibitioner.
After having provided this overview of the logistical system applied at the studied exhibition centre, fair characteristics and the number of transports generated by each fair will now be introduced. This is followed by an overview of how transports were distributed in time.

Fair characteristics and number of transports generated
In Table 2, general data on the different fairs undertaken between January and mid-November of year 2006 is presented.3 The data is sorted according to the number of transports generated by each fair (Trp) and the profile (Pro) of the fairs. The reason for sorting data according to fair profile is that those involved in handling and transporting goods at the exhibition centre stated that this variable had the largest effect on transport and material handling demands incurred by fairs. This was explained by the fact that the material needed for the different fairs varied. Whereas trade fairs were considered to often necessitate transport and handling of heavy, voluminous machinery, a large part of the material used for public fairs consisted of small items loaded on standardised load carriers. The profile of each fair has been categorized according to the classes used at the exhibition centre, i.e. trade fairs (T), public fairs (P) and mixed fairs (T/P). The table also lists the duration (Dur) of each fair in days, fair days (FD), number of exhibitors (Exh), number of visitors (Vis), exhibition area (EA) measured in m2 and the transport balance quota (QTB). The numbers of inbound respectively outbound transports are presented in brackets in the Trp-column and the increase or decrease in numbers of outbound transports compared to inbound transports is expressed in percent in the QTB-column.
INSERT TABLE 2

To further facilitate the analysis, data for different groups of fairs are compared. Average and median values of quantitative data are presented in Table 3. This is followed by a comparison of qualitative characteristics for the different fair groups. 

Of the 26 studied fairs, 13 were trade fairs, three were mixed fairs and 10 were public fairs. However, as data for the fairs 6-8 and 12-13 is mixed, the number of observations is 23 in total, with nT=12, nT/P=3 and nP=8.

INSERT TABLE 3

In general, public and mixed fairs appear to last a bit longer than trade fairs. Public fairs also tend to occupy more exhibition area than trade fairs. However, even more exhibition area is used for mixed fairs and they also have significantly more exhibitors and visitors than both trade and public fairs. The average number of transports generated by each fair seems to be less for trade fairs than for mixed and public fairs. The imbalance between inbound and outbound transports is also less for trade fairs than for the other types of fairs.
When it comes to fair days, trade fairs often take place during weekdays. They tend to start on Tuesdays or Wednesdays (84 % of the studied fairs) and close before weekends (75% of the studied fairs ended on a Thursday or Friday). Public and mixed fairs instead often stretch over weekends and generally start on Thursdays (77% of the studied fairs) and end on Sundays (85%).
Distribution of transports in time
In Table 4, the numbers of inbound (in) and outbound (out) transports generated by each fair are presented in the third column. These transports are then broken down on each day before and after the fairs. In the last column, the transports for which a date is missing (DM) in the listings are presented. (Information on transport dates is missing for 5% of all transports, with a maximum of 13% missing for an individual fair). The transports that have been undertaken during actual fair days have been summarized in one column to allow comparisons of transport patterns across fairs, although the fairs differ in length. To facilitate the analysis, the distribution of transports in time has been summarized for the different types of fairs in the end of the table.
INSERT TABLE 4

Analysis and discussion
Transport balances
Table 2 indicates that a considerable imbalance exists between inbound and outbound flows of exhibition material. In total for the studied fairs, the difference amounts to 715 vehicles. If the shipment size is approximately the same for inbound and outbound transports, the imbalance implies that a considerable part of the exhibition material is consumed at the site or ends up as wastage. These imbalances will here be further analysed and possible reasons for them will be discussed.

From the number of inbound and outbound transports listed in Table 2, it is possible to conclude that for all but two fairs, the number of inbound transports is greater than the number of outbound transports. For most fairs, the imbalances between inbound and outbound transports were considerable, with average QTB values between 1,6 and 2,5 for the different groups of fairs. This corresponds to an average decrease in outbound transports (when compared with inbound transports) by 28% for trade fairs, 59% for mixed fairs and 46% for public fairs.
One reason for the imbalance in transports to and from the exhibition centre could be that shipments delivered to the centre generally are smaller than those leaving the centre. Unfortunately, this could not be quantitatively analysed, as data stating the size of each shipment was incomplete. However, the issue was raised during interviews with employees at the exhibition centre and they claimed that no significant difference in shipment size existed. The interviewees instead mentioned that a significant part of the exhibition material consisted of consumer goods that were either sold to visitors, like furniture and books, or given away for free, like brochures and snacks. According to the interviewees, this was particularly the case for public and mixed fairs, whereas exhibition material used at trade fairs involved a larger portion of boomerang and relay goods, like machines and prototypes. This is supported by the findings, as trade fairs have the lowest QTB value.
The interviewees also mentioned that a considerable part of the exhibition material ended up as wastage. Information on the number of transports used to move wastage from the exhibition centre between January and the last of October 2006 was therefore collected from the exhibition centre. This was compared with the imbalance in transports for the first 24 fairs, all undertaken before the end of October.4 For these fairs, a total of 2070 vehicles were unloaded at the exhibition centre and 1385 vehicles were loaded at the centre. This corresponds to an imbalance of 685 vehicles. During the same period, 515 vehicles, with an average load of 3700 kilos of wastage (which is above the limit for consolidation), were transported from the exhibition centre. This would reduce the imbalance to 170 vehicles but the total amount of wastage generated does not suffice to explain the transport imbalance, in spite of the fact that some of the wastage was generated by material types and events that were excluded from this study. This supports the statements made by the interviewees. 

As mentioned previously, the 26 studied fairs generated 2141 inbound transports and 1426 outbound transports of exhibition material. If one assumes that the employees’ observations regarding the constant shipment size is correct, the distribution of consumables/waste and boomerang/relay goods can be calculated (see Figure 1). The portion of the inbound material flows that ended up either as waste or was consumed varied between 28 and 59% for different types of fairs, with an average of 33% for all fairs. Consequently, on average, 67% of the inbound material consisted of relay and boomerang goods, with variations between 72% and 41% for the different fair groups.
INSERT FIGURE 1

Distribution of transports in time

The distribution of transports in time during fair days is here analysed prior to the analysis of transports undertaken before and after fairs. 
Fair days: Data presented in Table 4 imply that, as proposed, hardly any exhibition material was transported to or from the exhibition centre during the fairs. Of the 167 transports  made to and from the exhibition centre during exhibition days (47 inbound transports and 120 outbound), 12 % were conducted during the first day of the different fairs, 74 % were made during the last day of the various fairs and only 14 % were made during the days in between. 
Most of the 20 inbound transports registered during the first day of the fairs were made prior to the opening and were late deliveries of exhibition material. During the days between the opening and closing of the fairs, only 23 transports (19 inbound and four outbound) were undertaken to and from the exhibition centre. Most of these transports were made to deliver food and beverages to exhibitors or to make it possible for exhibitors to alter the material used in their stands during the fair. On the last day of the fairs, eight inbound and 116 outbound transports took place. The inbound vehicles carried re-supplies of food and beverage to the stands or delivered packaging material needed for transporting material from the exhibition centre. A majority of the outbound transports were early shipments of used exhibition material that were carried out after the fairs had ended in the afternoon.
Transports before and after fairs: To analyse potential differences in distribution of transports in time before and after fairs, the number of inbound and outbound transports generated by the different types of fairs were plotted (see Figure 2). The days during which the fairs were carried out are not included in the graphs as the duration varied.

INSERT FIGURE 2
From the graphs presented in Figure 2, there appears to be a difference in the number of days used for transporting material to and from the exhibition centre. Data suggests that the transport of exhibition material to and from the exhibition centre took longer if it was a trade fair than if it was a public or mixed fair, in spite of the fact that the average number of transports generated by trade fairs was less than that of mixed and public fairs. To investigate this further, the time during which 80% of the inbound and respectively outbound transports were undertaken were calculated. The calculations showed that a large part of all transports were undertaken close in time to the different fairs. Public and mixed fairs showed similar distributions in time; approximately 80% of the inbound transports were undertaken during the last three days before a fair started and 80% of the outbound transports were undertaken during the first two days after closure (see Figure 2). For trade fairs, 80% of the inbound transports were undertaken in the last five days before fairs, whereas 80% of the outbound transports were undertaken during the first three days after closure.
A possible reason for the elongated time during which inbound and outbound transports take place for trade fairs is that these fairs often start just one or two days after weekends and end just before weekends. As the transport and material handling capacity often is reduced during weekends, this might explain the dip in transports during day -3 (which generally represents the Saturday or Sunday before the fairs) and the elongated time during which outbound transports take place. A dip in transports could also be expected to take place for outbound transports undertaken during weekends after fair closure. However, the lack of such a dip was explained by the interviewees as depending on a general urgency to clear the exhibition halls for the next fair.  Transports to and from public and mixed fairs would normally not be affected in the same way by the reduced weekend capacity as they tended to start on Thursdays and end on Sundays. Thereby, most transports can be undertaken on weekdays before and after the fairs.  
Another reason for the elongated transport times for trade fairs might be the nature of the exhibition material used at these fairs. As previously mentioned, the employees considered exhibition material used at trade fairs to often be voluminous and heavy. Thus, it is likely that the handling of material at the exhibition centre is more time consuming than for other fairs and that mounting, fitting and test-runs of prototypes and machines take time. As a large part of the inbound material flows is forwarded to other locations after the end of trade fairs, considerable demounting and packaging needs might also explain the elongated time required for outbound transports.

Conclusions and further research
The application area for logistical services aimed at supporting activities undertaken at project sites is considerable and their impact on project outcomes can be substantial. The development of these services are therefore of interest to both researchers and practitioners.
Effective operation of activities undertaken at project sites generally necessitates timely provision of material. To achieve this, it is important that unloading and loading areas do not become bottlenecks. To facilitate efficient operation of these areas, knowledge on material flows incurred by projects is important. This paper contributes to existing knowledge in that it provides an overview of transportation patterns for fairs.
Findings indicate that considerable imbalances exist between inbound and outbound material flows and that they are separated in time for fairs. This creates considerable challenges when it comes to vehicle utilization and capacity planning in the loading and unloading area. The added knowledge on transportation patterns for fairs provided in this paper is valuable to highlight logistical challenges associated with activities at project sites. Additional studies of transportation patterns for project sites used in different industries are, however, important to emphasize the importance of logistics as part of project management and to facilitate further development of logistical services for these undertakings. This is therefore an area suggested for further research. 
By making project participants aware of the logistical challenges associated with the handling and transport of material in association to project sites, development of production and logistical processes can be facilitated as the consequences of changes can easier be grasped. Examples of such process changes are consolidation of material at inventory locations close to projects sites to ensure availability and short delivery lead-times (e.g. Ilie Zudor and Holmstrom, 2005, Minis et al., 2006) and fabrication, assembly and custom fitting of items before delivery to project sites to reduce activities at the site and avoid transport and handling of wastage (e.g. Björnfot and Sardén, 2006). 

In addition to knowing when transports are likely to occur for projects and the balance between inbound and outbound flows, the number of transports generated by a project would be very valuable to know when planning operations in unloading and loading areas. The correlation between the number of transports generated by each fair and differences in project characteristics could unfortunately not be investigated in the study presented in this paper as data from 26 fairs would be far too limited to provide any reliable results. This is, however, suggested as an interesting area for further research.
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Table 1 Framework of analysis
	Analysis
	Required information 

	Balance between inbound and outbound transports
	· Number of inbound and outbound transport generated by each fair

	Distribution of transports in time 
	· Dates for all transports generated by the fairs

· Fair dates 

	Variations in transportation patterns
	· Duration

· Number of exhibitors

· Number of visitors

· Exhibition area


Table 2 General data for studied fairs
	Fair
	Dur
	FD
	Exh
	Vis
	EA
	Pro
	Trp
	QTB

	Fair 3
	2
	Wed-Fri
	33
	954
	2100
	T
	17 (9/8)
	1,1 (-11%)

	Fair 10
	3
	Wed-Fri
	66
	1727
	1850
	T
	21 (15/6)
	2,5 (-60%)

	Fair 17
	2
	Wed-Thu
	75
	1729
	2000
	T
	42 (25/17)
	1,5 (-32%)

	Fair 1
	4
	Thu-Sun
	60
	2701
	11800
	T
	52 (33/19)
	1,7 (-42%)

	Fair 2
	2
	Wed-Fri
	127
	3596
	3900
	T
	54 (41/13)
	3,2 (-68%)

	Fair 23
	2
	Fri-Sat
	80
	1700
	3800
	T
	109 (71/38)
	1,9 (-46%)

	Fair 19
	3
	Tue-Thu
	294
	5641
	19800
	T
	177 (87/90)
	1,0 (+3%)

	Fair 16
	4
	Tue-Fri
	183
	7432
	17950
	T
	180 (109/71)
	1,5(-35%)

	Fair 12-13
	4
	Tue-Fri
	275
	9975
	19800
	T
	202 (114*/88)
	1,3 (-23%)

	Fair 9
	4
	Tue-Fri
	293
	12131
	19800
	T
	213 (132/81)
	1,6 (-39%)

	Fair 18
	4
	Wed-Sat
	236
	8363
	19800
	T
	287 (131/156)
	0,8 (+19%)

	Fair 24
	4
	Tue-Fri
	536
	17770
	37800
	T
	619 (311*/308*)
	1,0 (-1%)

	Fair 20
	3
	Fri-Sun
	93
	8957
	7500
	T/P
	66 (48/18)
	2,7(-63%)​

	Fair 11
	4
	Thu-Sun
	1176
	54000
	33700
	T/P
	224 (160/64)
	2,5 (-60%)

	Fair 21
	4
	Thu-Sun
	850
	102605
	26200
	T/P
	272 (187/85)
	2,2 (-55%)

	Fair 26
	3
	Fri-Sat
	100
	10000
	4800
	P
	54 (35/19)
	1,8 (-46%)

	Fair 25
	3
	Thu-Sat
	112
	11105
	6700
	P
	58 (36/22)
	1,6 (-39%)

	Fair 15
	4
	Thu-Sun
	90
	7000
	5900
	P
	64 (47/17)
	2,8 (-64%)

	Fair 6-8
	4
	Thu-Sun
	281
	31885
	19800
	P
	94 (70/24)
	2,9 (-66%)

	Fair 14
	4
	Thu-Sun
	216
	87341
	18500
	P
	96 (62/34)
	1,8 (-45%)

	Fair 4
	4
	Thu-Sun
	227
	67317
	29160
	P
	151 (88/63)
	1,4 (-28%)

	Fair 22
	4
	Thu-Sun
	234
	46391
	19800
	P
	226 (132/94)
	1,4 (-29%)

	Fair 5
	9
	Sat-Sun
	370
	88303
	33700
	P
	289 (198*/91)
	2,2 (-54%)


Table 3 Characteristics of trade (T), public (P) and mixed fairs (T/P)


[image: image1.emf]T fairs T/P fairs P fairs

Average Median Average Median Average Median

Duration 3,2 3,5 3,7 4 4,4 4

Exhibitors 188 211 706 850 204 222

Visitors 6143 4619 55187 54000 43668 39138

Exhibition area 13367 11850 22467 26200 17295 19150

No of trp 128 95 162 143 187 225

Q

TB

1,6 1,5 2,5 2,5 2,0 1,8


Table 4 Distribution of booked and sequenced transports for the studied fairs
[image: image2.emf]Fair Trp Days before fair Days after fair

Total -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 F +1 +2 +3 +4 +5 +6 +7 DM

Fair 1 in 15 10 3 2 0 0

out 16 1 8 6 1

Fair 2 in 34 2 0 0 23 7 2 0

out 11 1 1 9 0

Fair 3 in 9 9 0 0 0

out 8 0 8 0

Fair 4 in 67 1 3 0 0 18 21 17 4 3

out 58 10 33 6 4 1 4

Fair 5 in 174 3 1 0 49 49 45 18 2 0 1 1 3 2

out 81 5 23 29 17 5 2

Fair 6-8 in 49 4 0 0 7 14 20 3 1

out 18 2 11 4 1

Fair 9 in 85 1 0 2 13 33 8 4 19 0 5

out 48 7 22 7 1 4 7

Fair 10 in 13 7 6 0 0

out 6 4 1 1 0

Fair 11 in 139 2 3 2 0 5 42 39 21 12 0 2 11

out 58 1 5 28 20 1 3

Fair 12-13 in 91 1 3 29 39 10 4 4 0 1

out 80 5 14 11 49 1

Fair 14 in 62 1 0 0 0 23 37 0 1

out 34 6 1 22 2 3

Fair 15 in 40 1 0 0 3 13 18 1 4

out 16 1 0 15 0

Fair 16 in 88 2 9 25 3 10 30 6 3

out 60 1 20 16 16 2 5

Fair 17 in 22 1 0 0 0 3 0 0 11 5 0 2

out 15 2 13 0

Fair 18 in 108 2 0 0 0 0 0 3 2 5 18 32 5 2 32 6 0 1

out 147 5 10 65 55 6 6

Fair 19 in 74 2 9 29 7 6 10 0 1 10

out 85 6 42 29 4 4

Fair 20 in 34 2 0 0 3 7 15 5 0 2

out 18 3 12 2 1

Fair 21 in 137 3 3 0 15 0 0 30 49 21 11 5

out 80 1 0 0 4 31 25 5 14

Fair 22 in 75 2 8 0 0 16 25 20 0 4

out 92 1 0 1 3 23 33 12 2 17

Fair 23 in 52 2 14 26 8 0 2

out 38 1 0 0 35 0 0 1 1

Fair 24 in 297 1 0 0 0 5 19 33 62 77 18 13 55 6 0 0 2 0 1 5

out 308 27 38 10 70 65 57 5 29 7

Fair 25 in 36 1 0 0 2 16 15 2 0

out 22 1 0 19 2 0

Fair 26 in 35 5 6 24 0 0

out 19 2 10 5 0 1 1

T in 888 2 0 0 1 0 0 4 8 25 60 159 210 72 148 152 14 1 0 2 0 1 29

out 822 3 78 181 180 181 75 58 5 29 32

T/P in 310 3 5 5 17 0 8 79 103 47 23 0 2 18

out 156 1 0 1 12 71 47 6 18

P in 538 3 4 18 49 49 96 136 153 10 1 1 3 15

out 340 1 0 1 30 101 133 37 9 28


FOOTNOTES

 Sequenced transports are marked with * in Table 2.

2 Shipments with a weight of less than 3 000 kilogram, or a volume of less than 10 m3, or which occupies less than 1,5 consignment loading metres.
3 In those few cases where two or more fairs are undertaken at the same time and share exhibition halls and key characteristics, data from the fairs are merged as they are treated as one from the perspective of the employees involved in transportation and material handling of exhibition material. From the numbering of the fairs it is possible to see when this has been done.
4 As data on wastage transports was only available per month, fairs 25 and 26 were excluded from the comparison as they took place in November.
CAPTIONS

Figure 1 Inbound and outbound material flows

Figure 2 Distribution of transports in time 
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