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Présentateur
Commentaires de présentation
We investigate if we can find clustering in the logistics sector in Belgium.

Transport and logistics is mostly considered as a less clustered sector and is – for instance by Porter (2003) – classified as ‘dispersing across regions’. This is due to its key role as facilitator and handler of goods and related information in different value chains.

But in the context of regional policies inspired by smart specialisation we see that almost all regions in belgium and also elsewhere in Europe present themselves as ‘logistics clusters’: …. VOORBEELDEN

In this paper we intend to measure in how far regions contain logistics clusters, and what kind of logisitcs clusters they are.




“Logistics is that part of the supply chain that plans, 
implements, and controls the efficient, effective 
forward and reverse flow and storage of goods, 
services and related information between the point-of-
origin and the point-of-consumption in order to meet 
customers’ requirements.”  
(Council of Supply Chain Management Professionals - 
CSCMP, 2013) 
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A logistics company is a company responsible for transporting goods from location A to location B.
Here you can see a few images of what we mean with logistics companies.

For the purpose of this study, we solely focus on logistics plants dealing with material flows of goods between separate locations and the related storage activities. The reason for this is that logistics plants engaged in these activities require large amounts of land. Logistics providers focusing mainly on services will often find their pick in standard real estate such as office blocks. 
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REGIONAL SCIENCE – ECONOMIC GEOGRAPHY 
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 MARSHALL: agglomeration of firms (1890) 

 PORTER: industrial cluster (2000) 

 COOKE: regional innovation systems (1997) 

 

 
 

1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 
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INKORTEN

It is now widely accepted that economic activity is not evenly distributed across space, but that many industries appear relatively localized and spatially concentrated.
For long, economic geographers have argued that the agglomeration of firms entails several advantages. Since Alfred Marshall’s influential book Principles of Economics (1890), it is generally acknowledged that industry clusters produce external economies of scale. These positive externalities are assumed to provide firms that belong to a cluster with competitive advantages compared to their competitors that have chosen a more isolated location. These advantages arising from spatial concentration comprise technical knowledge spillovers between interlinked firms, the access to a specialized labor market and infrastructure, and a drop in agency costs like transportation

The theoretical approach that has received most attention not only by academics, but also by policy makers in recent years when addressing the spatial agglomeration of industries is Porter’s concept of ‘industrial clusters’. Porter (2000) defines a cluster as “geographic concentrations of interconnected companies, specialized suppliers, service providers, firms in related industries, and associated institutions (e.g. universities, standards agencies, trade associations) in a particular field that compete but also cooperate” (p. 15). Porter’s model suggests that clusters have both a horizontal dimension (related industries and service providers) and a vertical one (buyer – supplier linkages) (Martin & Sunley, 2003).
Whereas Marshall still mainly saw the advantage of being located in proximity to related actors in the cost minimization arising from the proximity to inputs and markets, the ‘cluster model’ reflects the increasing interest in ‘knowledge’ as production factor and foundation for competitive advantage. 

Despite its recent popularity among scientists and policy-makers, Martin and Sunley (2003) criticize Porter’s cluster model of abstaining from any clear indication as to the geographical and industrial level it refers to. In other words, what are the boundaries of clusters and which degree of density must firm agglomerations possess to be accounted for as clusters? Consequently, Martin and Sunley regard the cluster model as ‘opaque and fuzzy’ (p. 11). 

The idea that knowledge spillovers resulting from the interaction of different actors lead to innovation and by that increase firms’ competitiveness is also taken on by the regional innovation systems [RIS] approach developed by Philip Cooke (1997). Similar to the cluster model of Porter, RISs  anticipates the interaction between different economic and non-economic actors (e.g. firms, universities, research centers, governmental organizations, financial institutions, consultants, lawyers etc.). These intersectoral  networks consequently nurture regional innovation. The underlying reasoning of the RIS approach being that regional specific characteristics such as regional institutions, the regional infrastructure as well as the financial and educational system etc. are abetting innovation .
 
In this research we work especially in the context of the theories of Marshall and Porter as we concentrate through the VAT data rather on the technical or buyer/supplier linkages then on the interaction with non-economic actors that are introduced by Cooke. 







 
AGGLOMERATION – CLUSTERING 
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 SPECIALISED INFRASTRUCTURES 

 SPECIALISED LABOUR MARKETS 

 KNOWLEDGE SPILLOVERS 

 

 INNOVATION AND SPECIALISATION DUE TO FIRM LINKAGES 

 

 
 1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 
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Inter-firm relations and proximity are central topics in the economic geography literature (Giuliani, 2010). The clustering in space of firms in the same or related industries is explained using the concept of localization economies. Traditionally, the presence of a dedicated infrastructure, a specialised labour market, easier communication and knowledge exchange, and a network of buyers and suppliers at their doorstep are seen as determining for related firms to locate in each other’s proximity. 

We want to go a step further and measure linkages between firms. The concerning literature (Balland 2013, Giuliani 2010) associates intensive linkages with innovation and specialisation. The clustering of linked firms gives opportunities to these firms to specialise and innovate in some of their activities, they will be able to provide and sell these activites to the other firms in the cluster, while they will buy other specialised activites from the other firms. We think this process is more important between interlinked firms that are spatially clustered. 






Measuring Clustering: twofold 
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 Geographical colocation: 

Local concentration of employment 

 Close relationships: 

Buyer-supplier linkages 
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Numerous studies describe economic clustering (Malmberg and Maskell, 2002). However, most of these studies do not (directly) measure linkages when discussing the network’s structure but limit themselves to analysing geographical concentration of employment (Ellison and Glaeser 1997; Feser and Sweeney 2002).

This paper will research the spatial pattern of the logistics sector in Belgium. The aim of the paper is twofold. First, we empirically verify the existence of ‘logistics regions’ at the national scale. The detection of ‘logistics regions’ is relevant since actors at all tiers of government promote their province, municipality, region or country as a logistics cluster, despite the absence of empirical evidence for their claims (Flämig and Hesse 2011; Vanthillo et al., 2014). Second, we test the usefulness of network clustering algorithms in researching a large dataset of buyer-supplier linkages. With a network of over 800.000 links of logistics buyer-supplier relations a year, it is impossible to derive all information by solely focussing on raw data plots and graphs. As a conclusion, we propose a typology of logistics regions based on the results of this network analysis. This will provide us with a comparative framework for further research.



The logistics sector in Belgium 

 Logistics companies in Belgium: 8% of GDP and 8% of employment 
(also in the rest of EU!) 

 Logistics have a huge demand for sites – are currently relocating 
(25% of companies!) 

 Purpose: to find locations that can profit from and reinforce 
logistics clusters 
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Logistics is generally apreciated as a scattered sector. This is due to its key role in connecting different firms, transporting goods.
But: Local infrastructures, policy decisions, physical geography decide the importance of the region for logistics
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The research is carried out at the national level in Belgium, a country located in the ‘logistics heart’ of Europe. In 2014, Belgium ranked third in the Worldbank’s Logistic Performance Indicator, only behind Germany and the Netherlands. Furthermore, the northern part of the country is one of the 44 global city logistics regions where half of the air freight and two thirds of sea freight was handled in 2006 (O’Conner, 2010). 



Research scope 

1. What is the spatial pattern of the logistics sector in 
Belgium? 

2. Does colocation imply more intense buyer-supplier 
relations? 

 
 => Range of research methods to analyse 
       patterns and network 
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Economic Geography perspective: 
Indicators of agglomeration 
 A-spatial indictors 
 Do not take neighbourhood into 

account 

 Locational Gini coefficient 

𝐿𝐿𝐿𝐿 =  
𝑉𝑉𝑉𝑉𝑉𝑉𝑙𝑙𝑙𝑙𝑙𝑙
𝑉𝑉𝑉𝑉𝑉𝑉𝑡𝑡𝑡𝑡𝑡𝑡

 

 MAUP/checkerboard problem 

Spatial indicators 
 Neighbourhood via Weight matrix 

 Moran’s I – LISA 
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1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 
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Agglomeration indices can be divided into two categories (van den Heuvel et al., 2014). First, there are a-spatial measures that calculate an index of agglomeration based on the values of different spatial units. Examples are the index of Ellison and Glaeser (1997) and the locational Gini coefficient (Krugman, 1991). The latter is calculated by comparing the employment share in a specific industry with the spatial unit’s share of total employment (van den Heuvel et al., 2014). We will use this indicator to compare our results with similar studies in other regions (Guillain and Le Gallo, 2010 ; van den Heuvel et al., 2014). 

Since a-spatial indices lack the ability to take the environment of the spatial unit into account,
they are subjected to  problems  like the modifiable areal  unit  problem  (MAUP)  and  the 
checkerboard problem (van den Heuvel et al., 2014). In short, both errors are related to the
fact that the result of the index calculation will depend on the chosen spatial units.

A second group of indices, distance-based agglomeration measures, deal with the above-mentioned problems. These indices take the unit’s neighbourhood into account and are less prone to the scale of the unit of analysis. The most popular distance-based metric is the Moran’s I statistic. This measure calculates the spatial autocorrelation in an area, based on a spatial weights matrix that represents the geographical relationships between spatial units. These weights range from a defined number of neighbours (nn), over a contiguity measurement – all neighbours are taken into account – to the situation where only spatial units within a certain distance are used in the calculation of the agglomeration. The spatial autocorrelation is high if related spatial units have similar scores for the researched variable. A Local Indicator of Spatial Association (LISA) is then used to analyse the local contributions to the Moran statistic (Anselin, 1995). This index yields spatial agglomeration values for each spatial unit separately.




Complex System perspective: 
Cluster algorithms - community detection: 
communities of networks 
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 Louvain Method: 
 Fast, greedy approach 
 Modularity optimization 

 
 BUT TAKE CARE! 
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The sector’s network is complex because of its myriad of money, information, freight and transport flows. The network consists of non-linear interactions that provide a scientific justification for complexity research.
This supports the claim that the logistics network, as many other real life systems, such as the world wide web, financial markets, social networks, political institutions and many others, can indeed be researched as a complex system (Boccaletti et al., 2006; Broder et al., 2000; Porter, 2000).

Besides economic geographic perspectives on clusters and networks in logistics, methods of community detection or clustering are used to understand the organization of complex systems (Lancichinetti & Fortunato, 2009; Newman & Girvan, 2004; Porter et al., 2009). This interest yielded a vast amount of different cluster algorithms. One method that provides good results for large networks is the greedy approach proposed by Blondel et al. in 2008. 
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Blondel et al., 2008 

1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 
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Their algorithm – the ‘Louvain’ method – groups the nodes of a network by optimizing the modularity gain. Next, the groups or clusters are aggregated into supernodes that form the new, smaller network. The procedure is repeated until the modularity is maximized.

The modularity, which is the central factor in this method, is a measure that compares the link density within the clusters with the density of the links between them.

Due to this appreciation, the method is widely used in academic research.

Cluster algorithms have to be handled with care however. For example, when using the Louvain method, one has to note that the results depend on the order of the input data. This means that several iterations have to be done before a founded result can be presented



Positions of nodes in the network 
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 Within-module degree z 

 Participation coefficient P 
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After the clustering, the within-module degree z and the participation coefficient P, defined by Guimèra and Nunes Amaral (2005), provide insight on the role of the nodes in the network.
The degree z represent how ‘well-connected’ a node is within its cluster. A high z value indicates the node is well embedded in its cluster, i.e. it contains many internal links.
The participation coefficient on its turn represents how ‘well-distributed’ the node is. Values close to 1 mean their links are uniformly distributed among the other clusters. A value close to 0 indicates that the node’s links are almost all within the cluster.

By combining the P and z values in a plot, seven regions are defined by the authors. These are summarized in Table 1.

Within-module degree z: how well connected a node is in its clusters
Participation coefficient P: how well distributed the links are among other clusters




Data: 
Micro-economic data National Bank of Belgium 
(VAT) 
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 Employment in logistics by postal code 

 800,000 links of logistics buyer-supplier relations 
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Second, we test the usefulness of network clustering algorithms in researching a large dataset of buyer-supplier linkages. With a network of over 800.000 links of logistics buyer-supplier relations a year, 



Employment in logistics – absolute number 
 

 
 
 



A-spatial measure of agglomeration 
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 Locational Gini coefficient 

 

 

 

 

 

 

 

 

 

 

 

 

 

Region Locational Gini coefficient 

Belgium 0,2991 

North Brabant1 0,2984 

Ile-de-France and surroundings2 0,3797 

 
 

[1] van den Heuvel et al. (2014) 
[2] Guillain and Le Gallo (2010) 
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With a minimum of 0 implying no spatial concentration and 0.5 the opposite, the Gini coefficient gives a first indication of spatial agglomeration in the logistics sector in Belgium. 

This figure is also comparable with the results found in the province of North Brabant and – to a lesser extent – those in the region around Paris. However, these comparisons have to be interpreted with caution since there exist spatial differences among the three datasets. First, while Belgium is six times larger than North Brabant, its size is only 40% the size of Ile-de-France and its surroundings. In addition, the average spatial unit size is much larger in Belgium than in both other studies 

The larger size of the units will probably lead to an underestimation of the locational Gini coefficient.



Spatial measure of agglomeration 
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This results in a Moran scatterplot. 
Values in the HH quadrant represent spatial units with high logistics employment rates per km² that are surrounded by units with similar values.
LL values are then units with low logistics employment rates, situated in an area characterised by lower logistics employment.

The cartographic analysis shows us that it is indeed possible to speak of clusters of logistics employment in Belgium. The map indicates higher logistics activities on the axis Antwerp-Brussels, in the port areas of Ghent and Antwerp, at the borders of the Albert canal in Herentals, Genk and along the E17 in the Kortrijk region. Quite a lot areas in the Walloon region on the other hand are characterized by low employment rates per km² in the sector. The logistics sector is clearly more clustered in parts of Flanders and the Brussels region. 

(The local Moran’s I is calculated to disaggregate these numbers to the spatial units. The weighted average of values that are contiguous to i, i.e. the spatial lag, are plotted against the local Moran’s I i.  Anselin)





Buyer-supplier data 
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At least geographic concentration, i.e. co-location, seems to be present. However this does not necessarily mean partnerships are present as well. In order to find out if the local concentrations of logistics employment also imply more intense partnerships, the buyer-supplier network is analysed. 

As has been mentioned, we try to detect communities of networks within this big dataset. We will first limit our research to the number of linkages between firms of which at least one belongs to the logistics sector. 




Cluster results: all links 
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This map shows the resulting clusters. Postal areas with more links between each other, i.e. with a higher frequency of links, will be clustered together because they would yield a higher modularity.

As has been mentioned, the resulting cluster in each simulation depends on the order of the input data. To visualize the summary of the hundred simulations, each postal area was classified in its major cluster. The areas with a membership value between 50-75% are indicated by dashes. For example, if a postal area between Ghent and Brussels is classified 70 times in the Brussels cluster and 30 times in the same cluster as Ghent, its colour will be the same as the Brussels cluster. However, in contrast to the areas in the centre of Brussels, i.e. where the postal areas have a 100% membership for the Brussels cluster, the area in the example will be dashed. 

The resulting map shows a surprising contiguity of the clusters in Belgium.

In total seven major clusters are found when clustering all the links in the dataset. 
In the west, the clusters correspond more or less to the provinces of Western and Eastern Flanders, indicating a higher amount of the buyer-supplier relations within the province. However, the dashes around Sint-Niklaas indicate that the Sint-Niklaas area belongs to the Ghent cluster in fifty to seventy-five percent of the cases, while in the other simulations the communities are classified in the Antwerp cluster.
This cluster is centralized around the city and its seaport. This is due to the high frequency of cooperation between companies close to the centre.
The eastern part of the province – the Kempen – are classified together with the province of Limburg (Hasselt-Genk). 
Brussels is unsurprisingly an important hot spot of logistics buyer-supplier relations in the centre of Belgium. On the eastern side, Leuven is also classified in the Brussels cluster, while the region around Tienen (Hageland), is more linked to Limburg.
The Walloon region is classified into only two clusters. In the west, Tournai forms a local cluster. In the east, Liège and Eupen are two relatively important nodes in the network. The central Walloon region around Charleroi has many relations with the Brussels area. 
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Cluster results: pure logistics flows 
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In the last cluster configuration, the Walloon communities around Tournai are in almost all simulations included in the Bruges-Kortrijk clusters. This implies that the logistics connections between Tournai and the Bruges-Kortrijk area are, relatively, stronger than the connections where only one of the two nodes is a logistics company. This can be because the latter type of links also include non-logistic services for which firms around Tournai would work together with other local firms.
Another remarkable result is the inclusion of a large part of Wallonia (along the axis Brussels – Luxembourg) in the Brussels cluster instead of a classification with Liege. The same reasoning as for the Tournai region can be used to explain this: in comparison with the other flows, a larger part of the logistics flows will be oriented towards Brussels. However, this spatial pattern may also be due to a large amount of logistics connections around Liege. 
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Indicator  Major hub  Spillover hub Polycentric hubs 
Employment 

concentration High-High High-High High-High/N.S. 

Network structure Hub and spoke 
Many internal links Linked to hub(s) Multi-point 

Within-module degree >2.5 <2.5 ~2.5 

Network 
configuration 

   

Examples 
Antwerpen, 

Brussels, Ghent, 
Roeselare 

Mechelen, 
Sint-Niklaas 

Kortrijk? 

Hasselt-Genk 
Liège-Seraing 

Ostend-Bruges 
 


		Indicator	Comment by Verhetsel Ann: P participation wordt niet gebruikt ? Is er geen variatie in P ? hebben ze allemaal hoge P

		 Major hub 	Comment by Verhetsel Ann: STOEMELINGS HEBBEN WE HIER WEERAL EEN CONEPT IN GESTOKEN : HUB : wat is relatie met cluster, community, agglomeratie ….

		Spillover hub

		Polycentric hubs	Comment by Verhetsel Ann: Te bediscussiêren met Isabelle



		Employment concentration

		High-High

		High-High

		High-High/N.S.	Comment by Verhetsel Ann: Wat betekent NS ?zet voluit in zo een summarising table, moet zelfstandig leesbaar zijn ?



		Network structure

		Hub and spoke

Many internal links

		Linked to hub(s)

		Multi-point



		Within-module degree

		>2.5	Comment by Verhetsel Ann: Maar ook hoge P dus verbonden met andere

		<2.5

		~2.5



		Network configuration

		[image: ]	Comment by Verhetsel Ann: Figuurtje zou ik aanvullen met één of enkele middelgrote bolletjes in het blauw, die spillover hub voorstellen

		[image: ]

		[image: ]



		Examples

		Antwerpen, Brussels, Ghent, Roeselare

		Mechelen,

Sint-Niklaas

Kortrijk?

		Hasselt-Genk

Liège-Seraing

Ostend-Bruges
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On the methodology: 
community detection in big data is suitable  
• for getting insight in cluster linkages 
• and identifying logistics clusters for regional policy 
 
For Belgium: 
• logistics employment is concentrated 
• geographical dimension in clustering of buyer-supplier 

linkages 
 

1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 1. Introduction 



ann.verhetsel@uantwerpen.be 

MODEL: 
AGGLOMERATION ECONOMICS 

 
 

POLICY: 
SMART SPECIALISATION STRATEGY 
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Big data analysis can help, but just playing around with these data is not the good way, like Michelangelo we need a model to help finding the right picture. Here this is the field of agglomeration economics, and using data and model results in inspiration for a smart specialisation strategy.



LOCATION OF LOGISTICS COMPANIES: 

A Stated Preference Study to 

disentangle the impact of Accessibility. 
 
Ann Verhetsel, Roselinde Kessels, Nele Blomme, Jeroen Cant & Peter 
Goos 
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The macro approach provides us with some areas where we can built upon existing nodes in the logistics network of buyer and supplier. Then we have to find in this are a good location on micro level. This second study provides us with some more operational information on good locations for logisitcs on a micro level. 

Due to the globalization and the fragmentation of industrial production processes, the logistics sector, which organizes the linkages between different production plants, is growing fast. This results in an increasing demand for suitable new business locations. Previous research has indicated that accessibility is a key factor in the location decision making process. Though the literature on this subject is extensive, little research has been done to quantify the impact of the different dimensions of accessibility on the location decision process of logistics companies. 

The topic analyzed in this paper is timely, as in our survey more than 25% of the logistics companies reports to have moved sites or considers doing so in the near future.

According to the National Bank of Belgium logistics created 7,9% of Belgium’s GDP and 8% of domestic employment in 2005
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https://www.uantwerpen.be/nl/faculteiten/toegepaste-economische-wetenschappen/ 
onderzoek-innovatie/publications-and-res/working-papers/working-papers-1999-/ 

Working paper 2013/024 

https://www.uantwerpen.be/nl/faculteiten/toegepaste-economische-wetenschappen/


 

Suitable locations are however scarce in Flanders 

PURPOSE: 

UNCOVERING WHAT ATTRIBUTES OF LOGISTICS SITES ARE THE MOST 
IMPORTANT TO LOGISTICS COMPANIES 

1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 
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Past research has shown that accessibility is one of the most important factors in location choice, however it remains unclear what the importance of accessibility is on its own in the location choice.
In the past traditional questionnaires have been extensively used to study location factors. We break this status quo by adopting a stated choice experimental approach, where respondents are forced to choose between different alternative locations. 
We focuss on the single location factor accessibility, from the point of view of the logistics companies located in Flanders. In practice, we conducted a revealed and a stated preference study to analyze the impact of accessibility of logistics companies in Flanders. The revealed preference study is used to determine where the companies are located. In this way, the actual distance to the various transport infrastructure (motorway, rail, inland shipping and port) can be calculated and according to this, the levels for the stated preference study (discrete choice) can be selected. The stated preference study is to determine which factors the companies find important and to what extent, in terms of accessibility, when choosing a location.






Stated Preference Study:  

QUANTIFY THE TRADE-OFFS MADE IN LOCATION DECISION OF LOGISTICS 
COMPANIES 

Confront respondents with hypothetical location profiles  

Analyze the importance of the different attributes 
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The use of stated preference studies is common in transportation (modal choice) and marketing, and increasingly so in health economics and environmental economics. In the choice of locations for logistics businesses however the use of stated preference studies is rather uncommon. When conducting a stated preference study two important challenges are to decide, ont the one hand on the attributes of the choice alternatives and the levels of these attributes, and on the other hand to determine the exact choice tasks to be performed by the respondents. To determine the attributes and the attribute levels in our study, we built on revealed preferences of logistics companies. To decide on the exact choice tasks, we utilized the optimal experimental design approach advocated by Bliemer and Rose (2010) and Kessels et al. (2009, 2011). 



STEP 1 

Accessibility is divided in 4 attributes: road access, rail access, inland 
shipping access and port access.  

Additional variables: cost of land and whether the location is situated on 
an industrial site or not  

Levels are chosen on the base of the revealed preference 
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Using the actual distances from Flemish logistics sites to various transport infrastructures is a very simple measure for accessibility. 
and argue that easily understandable measures of accessibility or land use in surveys have a positive impact on understanding, interpretation and communicability




REVEALED PREFERENCE – GIS EXCERCISE 

Actual location of logistics companies 

235 logistics companies located in Flanders (Belgium) with the highest 
added value 
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We calculated for all 235 plants the distance to various infrastructure facilities, such as motorway, rail, inland shipping and port, using GIS. 
Here you can see some of biggest logistics companies located in Flanders.



Revealed preference 
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This is the map of Flanders, the northern part of Belgium. 
The green dots are all the logistics plants used in the revealed preference study. As can be seen from this map, the 235 selected plants are for a large extent located in the Flemish ports Antwerpen, Gent en Zeebrugge. This is not suprisingly so, because port areas are locations with good transport infrastructure. The map shows indeed that most of the rail terminals and inland shipping terminals are located in the port areas.



Distance in minutes to access motorway of main logistics companies in 
Flanders 
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Road accessibility is defined as follows: the distance in time between the logistics plant and the access to the motorway. The distance is calculated in minutes during smooth traffic (without congestion) via the existing roads. The 235 logistics plants are on average located at 2.7 minutes, or 2.48 km, from an access to the motorway. Figure 2 shows that most of the plants are located within six minutes from an access to the motorway. Consequently, 2 minutes, 5 minutes, 10 minutes and 15 minutes are chosen as the levels for the attribute road accessibility in the discrete choice model. 

We selected these four levels because they cover the entire range of distances well and are easy for use by the interviewees.




Distance in kilometer to rail terminal of main logistics companies in Flanders 
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Rail accessibility is defined as follows: : the distance in kilometer between the logistics plant and a rail terminal. A rail terminal is a place where one has the ability to load and unload goods on and off a train. The 235 logistics plants are on average located at 8.60 km from a rail terminal. From figure 3 can be deduced that most of the plants are located within 10 km from a rail terminal. Though this will not be the case if we take into consideration all, including the small ones, logistics plants in Flanders. As can be seen from the map of Flanders , the 235 selected plants are to a large extent located in or near the Flemish ports Antwerpen, Gent and Zeebrugge, which leads to a relative small distance to a rail terminal. Consequently, the levels chosen for the attribute rail accessibility in the discrete choice model are ‘located directly at a rail terminal, at 5 km, 15 km and 30 km’.




Distance in kilometer to inland shipping terminal of main logistics 
companies in Flanders 
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Inland shipping accessibility is defined as follows: the distance in kilometer between the logistics plant and an inland shipping terminal. An inland shipping terminal is a place where one has the ability to load and unload goods on and off a barge. The 235 logistics plants are on average located at 7.37 km from an inland shipping terminal. From figure 4 can be deduced that most of the plants are located within 10 km from an inland shipping terminal. Though this will not be the case for the average logistics plants in Flanders. As we have seen before, the 235 selected plants are to a large extent located in or near the Flemish ports, which leads to a relative small distance to an inland shipping terminal. Consequently, the levels that will be used for the attribute inland shipping accessibility in the discrete choice model are located directly at an inland shipping terminal, at 5 km, 15 km and 30 km.




Distance in kilometer to center seaport of main logistics companies in 
Flanders 

1. Introduction 2. Methodology 3. Results 4. Discussion 5. Conclusion 

Présentateur
Commentaires de présentation
Port accessibility is defined as the distance in kilometer between the logistics plant and the central point of the port. The central point of the port is calculated as the midpoint of the port area within the port boundaries. The 235 logistics plants are on average located at 34.58 km from the central point of the port. From graph 4 can be deduced that most of the plants are located within 60 km from the central point of the port. Consequently,  we chose as the levels for the port accessibility in the discrete choice model located directly at the quay in the port, at 10 km, 20 km and 50 km.




Cost of location 

The levels of the attribute cost of location are drawn up from publications of 
the main Flemish real estate companies, active in real estate for logistics 
companies 
 
Rents at the logistics property market amounted in 2010 to an average of 
€45/sqm/year in Flanders 
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Attributes + levels  

 
 

 

 

Attribute Levels 
Motorway access 2 – 5 – 10 – 15 min 
Inland shipping access 0 – 5 – 15 – 30 km 
Port access 0 – 10 – 20 – 50 km 
Rail access 0 – 5 – 15 – 30 km 

Cost of location 
10 – 35 – 50 – 65 – 90 
€/m²/year 

Industrial area Yes – No  



STEP 2 
DESIGN OF STATED CHOICE EXPERIMENT 
(Rose Bliemer Kessels Jones Goos) 
determine the varying attributes in every choice situation using the 
Variance-balance partial profile design approach 
Bayesian D-optimal or D-efficient stated choice designs 
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Rose Bliemer Kessels Jones Goos, the last 2 memebers of our Faculty (we happy to use their expetise, they happy of having a real data set instead of a toy set)

The stated choice experiment presents respondents with 20 choice situations involving two alternative site locations, called profiles. For each choice situation, respondents are asked to indicate the profile they prefer. The alternative site locations or profiles are combinations of levels of the attributes in Table 1. However, to limit the computational burden imposed on the respondents, we included only four of the six attributes in each choice situation. The resulting profiles are called partial profiles 
Each choice situation of the partial profile design in Appendix 1 varies the levels of four of the attributes. These varying attributes differ from choice situation to choice situation. This approach is called variance balance because it varies an attribute with a larger number of levels in more choice sets than an attribute with fewer levels. 
Each survey varies the 2-level attribute ‘business park’ in eight choice situations, each of the 4-level accessibility attributes in 14 choice situations and the 5-level attribute ‘land rent’ in 16 choice situations.
An immediate advantage of the partial profile design in Appendix 1 is that the respondents never have to make complicated trade-off between six different attributes. Instead they have to consider four different attributes in every choice situation. This limits the cognitive burden and reduces respondent fatigue toward the end of the experiment as well the likelihood that respondents will resort to undesirable choice behavior. 

The resulting design is called a Bayesian D-optimal design where the adjective Bayesian is statistical jargon which signifies that prior information is taken into account when designing the stated choice experiment: we know that respondents prefer low land rents over high ones, prefer to be closer to the motorway, a rail or inland navigation terminal and a sea port. The adjective optimal is used because the alternatives or profiles appearing in the choice situations are selected so that, roughly speaking, the statistical model and quantities such as willingness to pay can be estimated which maximum precision .



Web survey using SawTooth 

1st part: general questions 
Name and address logistics plant 
Contact details respondent 
Main activities + type of transported goods 
Offered transport modes 
Surface of the plant + cost 
Already moved + moving plans 
Located on an industrial area 
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The survey is conducted via internet using Sawtooth software and consists of two parts: a section with general questions on the characteristics of the companies and a second section with the actual discrete choice exercise. Sawtooth is a program specialized in preparing surveys for discrete choice analyses. The discrete choice data are first analyzed using Jmp software. 



Web survey using SawTooth (2) 

2nd part: 20 choice sets with 2 location profiles 
The respondents need to choose between the 2 location profiles which 
profile they prefer.  
Each location profile is build up by 4 attributes, instead of all 6 attributes, to 
make it more manageable for the respondents.  
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By using a discrete choice model, the balance between the accessibility factors can be analyzed. Instead of asking respondents directly which attribute they find most important, the discrete choice method adds several attributes together in one location profile in order to get a more realistic context. The survey consists of 20 choice sets with each time two location profiles. The respondents need to choose between the two location profiles which profile they prefer. Each location profile is build up by four attributes, instead of all six attributes, to make it more manageable for the respondents. 



Example of choice set 

Location A Location B 

2 min to motorway access 15 min to motorway access 

15 km to rail access 30 km to rail access 

10 km to port 
Located in port with quay 
directly available 

65 €/sqm/year as rent price  35 €/sqm/year as rent price 
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This is an example of a choice set. Each respondent has to answer 20 of this kind of choice sets, by choosing the location the prefer the most.



Multinomial logit model (MNL) 
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The model employs random utility theory which describes the utility a respondent attaches to  
alternative j (j = 1, 2) in choice situation s (s = 1, …, 20) as the sum of a systematic and a stochastic  
component (Hensher et al., 2005):     

.js js jsU ε′= +x β   

In the systematic component ,js′x β jsx is a k x 1 vector containing the coded attribute levels of  

alternative j in choice situation s. In our analysis, we initially assumed that all six attributes are  

categorical, so that our initial model involved k = 17 parameters and jsx and β  are 17 x 1 vectors. The  

vector β  is the vector of parameter values indicating the importance of the different attribute levels to  

the respondents. The stochastic component ε js   is the error term capturing the unobserved sources of  

utility. Under the assumption that the error terms are independently and identically Gumbel  
distributed, the MNL probability that a respondent chooses alternative j in choice situation s is   
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To estimate the parameter vector  we used a maximum likelihood estimation approach which maximizes the probability of obtaining the responses from the selected data sample (Hensher et al., 2005). We computed the overall significance and the relative importance of the six attributes by means of likelihood ratio (LR) tests and present the marginal utility values of the attribute levels.
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This is the map of Flanders with the 100 logistics plants. This looks very similar when we compare this to the first map with the 235 logistics companies, which is a good sign concerning the representativity of the results.

 



the initial MNL model 
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We compute the overall significance and the relative importance of the six attributes by means of likelihood ratio (LR) tests and present the marginal utility values, also called marginals, of the attribute levels. Because we use effects-type coding for the attribute levels, the marginal utility values for all but the last level of each attribute correspond to the elements of the vector while the marginal utility for the last level of each attribute is computed as minus the sum of all other marginal utilities of that attribute. 
Absolute values of the marginal and total utility values have no direct interpretation, but only differences in the utility values matter. A positive marginal utility value has a positive effect on the total utility, whereas a negative marginal utility value has a negative impact

To estimate the parameter vector   we use a maximum likelihood estimation approach which maximizes the probability of obtaining the responses from the selected data sample 
The effect likelihood ratio test calculates the importance of the different attributes in a multi nomial logit model, the most simple model when using discrete choice. The higher the L-R Chisquare the more important the variable is. Each likelihood ratio chisquare is accompanied with a probability, which indicates whether the attribute is significant or not. All attributes are significant using a 99% confidence level, except for the attribute rail access. 
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Our study of the most important attribute in the stated choice experiment showed that the utility of a site location decreases linearly with the land rent. Similarly the utility of a site location decreases linearly with the distance to a port (Figure 8).  Figure 8 also shows the marginal utility values of the levels of the attribute ’business park’. Clearly respondents value a site that is located in a business park substantially higher than a site that is not located in a business park. Hence logistics managers appreciate the existing benefits of a business park. These benefits stem from the provided amenities that generate agglomeration effects. Moreover, as the land is not under pressure from residential real estate, prices are relatively low. The ‘road accessibility’ attribute shows that the marginal utility values of ‘road [2 min]’ and ‘road [5 min]’ are similar. A likelihood ratio test confirms that these values are not significantly different (p-value = 0.940). This means that logistics managers do not differentiate between locations within 2 or 5 minutes from a motorway junction. They do however differentiate between locations at 2 or 5 minutes on the one hand, and locations at 10 minutes on the other hand, and between locations at 10 minutes and locations at 15 minutes from a motorway junction. Therefore in the final model, we combine the levels ‘2 minutes’ and ‘5 minutes’ of the attribute ‘road’ accessibility into one single attribute level labeled ‘2-5 minutes’. Figure 8’s panel labeled ’'Inland navigation’ shows that the marginal utility values of the levels ‘5 km’ and ‘15 ’ are also very similar. The likelihood ratio test again demonstrates that the values are not significantly different (p-value = 0.934). Respondents are thus indifferent between locations at 5 or 15 kilometer of an inland navigation terminal. An onsite inland navigation terminal however has a substantially higher utility value, while a location with the nearest inland navigation terminal at 30 kilometer results in a substantially lower utility. In the final model we combine the attribute levels ‘5 km’ and ‘15 km’ into the single attribute level, ‘5-15 km’. The very small marginal utility values in the bottom right panel of Figure 8  confirm the results from the likelihood ratio test for the attribute ‘rail’ in Table 3, which revealed that the attribute ‘rail’ does not have significant explanatory value. Therefore we do not include this attribute in the final model.  
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the final MNL model 
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Table 4 shows the marginal utility values of the attribute levels and the significances of the five attribute effects in  the final MNL model which includes only the relevant attributes and attribute levels. The five remaining attributes are ranked in decreasing order of importance in accordance with the bar chart of relative importance shown in Figure 9. The order of importance of the five attributes in the respondents’ location decisions is almost identical to the initial order shown in Figure 6. Only ‘road accessibility’ and ‘business park’ changed places, but in effect these attributes are equally important. The marginal utility values of the attribute levels in the final model hardly differ from those in the initial model. Note however that in the final model, we obtain a single estimate of -0.036 for the attribute ‘land rent’. This is due to the fact that in our final model we used linear coding for the land rent attribute.
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Willingness to pay for a change in site location 
Table 4: Willingness to Pay (WTP) estimates for port accessibility.   

To/from Port [0 km] Port [10 km] Port [20 km] Port [50 km] 
Port [0 km] / -14.167 -22.194 -45.083 
Port [10 km] 14.167 / -8.028 -30.917 
Port [20 km] 22.194 8.028 / -22.889 
Port [50 km] 45.083 30.917 22.889 / 
  

Table 5: Willingness to Pay (WTP) estimates for motorway accessibility.  

To/from Road [2-5 min] Road [10 min] Road [15 min] 
Road [2-5 min] / -15.306 -30.028 
Road [10 min] 15.306 / -14.722 
Road [15 min] 30.028 14.722 / 
  

Table 6: Willingness to Pay (WTP) estimates for inland navigation accessibility.  

To/from Inland 
navigation 
[0 km] 

Inland 
navigation 
[5-15 km] 

Inland 
navigation 
[30 km] 

Inland navigation [0 km] / -10.028 -29.222 
Inland navigation [5-15 km] 10.028 / -19.194 
Inland navigation [30 km] 29.222 19.194 / 
  

Table 7: Willingness to Pay (WTP) estimates for business park.  

To/from Business park [yes] Business park [no] 
Business park [yes] / -21.833 
Business park [no] 21.833 / 
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An interesting feature of stated choice analysis is the possibility to calculate the willingness to pay (WTP) for an improvement with respect to one or more attributes (Hensher et al. 2005). For our study, this involves calculating how much managers of logistics plants are willing to pay for an improvement in site location. The condition for being able to calculate a WTP value is that at least one attribute is expressed in a monetary unit and modeled using linear coding. In our stated choice model, the attribute ‘land rent’ is expressed in EURm²/year. In our initial analysis, we use effects-type coding, a commonly used non-linear kind of coding, for the land rent attribute, but, by means of a likelihood ratio test, we investigate whether this type of coding provides added value when compared to the simpler linear coding.

Tables 5 to 8 contain the WTP values for all possible changes in the levels of the accessibility attributes and the attribute ‘business park’. The rows show the possible attribute levels at the initial location, while the columns depict the attribute levels at the new location. Positive values indicate the increase in land rent in EUR/m²/year logistics managers are willing to accept in exchange for a location which shows improvement with respect to a certain attribute, while negative values indicate the decrease in land rent required for logistics managers to move their site to a location that is less attractive in terms of a certain attribute. 





CONCLUSION 
 
Landrent  most important location factor for logistics plants 
 
Accessibility  very important location factor = seaport 
within 10km, motorway junction within 5min, inland 
navigation terminal within 15km, in a business park 
 
Logistics companies are willing to pay a substantially larger 
annual land rent for attractive locations 
Highly accessible locations are preferable to developments on 
cheap locations with poor accessibility 
 
Input for an exercise to find out which locations in Flanders 
are most suitable for new logistics sites 
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Payable location near port is difficult to find, due to limited free space and resistance of the local residents.
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