
ScienceDirect

Available online at www.sciencedirect.com

Transportation Research Procedia 25 (2017) 1061–1074

2352-1465 © 2017 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY.
10.1016/j.trpro.2017.05.479

www.elsevier.com/locate/procedia

10.1016/j.trpro.2017.05.479

© 2017 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY.

2352-1465

 

Available online at www.sciencedirect.com 

ScienceDirect	
Transportation Research Procedia 00 (2017) 000–000  

 www.elsevier.com/locate/procedia 

 

2214-241X © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY.  

World Conference on Transport Research - WCTR 2016 Shanghai. 10-15 July 2016 

Locations of Logistics Service Providers in Germany -  
The basis for a new freight transport generation model  

Kevin Rolko a, Hanno Friedrich b * 
Kevin Rolko, Technische Universität Darmstadt, Darmstadt (Germany) 
Hanno Friedrich, The Kühne Logistics University, Hamburg (Germany)  

Abstract 

Integrating the decisions and the behavior of Logistics Service Providers (LSPs) into freight transport models is essential to be 
capable of accurately describing future developments in freight transport systems. Knowledge on the spatial distribution patterns 
of LSP locations, e.g. to represent network routing of shipments more accurately, is of paramount importance. Moreover, 
attributes characterizing the LSP locations are helpful to relate them to traffic generation. Therefore, the objective of this paper is 
to present intermediate results of an empirical study on LSP locations in Germany. Drawing on these findings, the freight 
generated by German less than truckload networks is estimated on an aggregate level. These findings shed some light on the 
spatial and structural patterns of the locations allocable to the German logistics sector and the freight transport it generates. These 
insights are highly relevant for freight transport and land use planning policies. 
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1. Introduction 

In Germany, the freight volume and freight traffic performance have risen significantly over the last decades. In 
the wake of this development, the logistics industry has steadily gained importance both in terms of sector 
employment and contribution to economic welfare due to trends like logistics outsourcing or the structural change in 
the types of goods transported. Specifically appealing to logistics service providers (LSPs) for settlement in 
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2.1. Freight transport modelling by means of generation rates 

In past years, much effort in freight transport demand modelling was dedicated to the integration logistical 
aspects in flow-based models on the regional and national levels (e.g. Chow et al. 2010, Tavasszy et al. 2012, de 
Jong et al. 2013). The principal aim of most of these activities was to improve the freight transport demand models 
by incorporating the behaviour i.e. the decisions of the actors in the respective freight transport systems. These 
efforts chiefly focussed on full-scale models meaning these typically aggregate models incorporate all economic 
sectors or commodity groups listed in the underlying commodity classification system.  

 
In addition to the full-scale models, a novel approach in regard to modelling freight transport demand is currently 

emerging: the sectoral approach (Ottemöller and Friedrich 2015). The sectoral approach tries to overcome the 
traditional challenges that flow-based freight transport demand models have to face. A typical measure of such 
models is the utilization of sector-specific data sources. Because of this, and due to a narrowed down model scope, 
the models make more use of normative methods stemming from a more homogenous behaviour of the actors within 
a single sector. A striking example is the SYNTRADE model that was able to reproduce facility location decisions 
of German food retailing warehouses on a national level (Liedtke and Friedrich 2012, Friedrich et al. 2014). 

 
In comparison to these modelling techniques, generation rate based modelling can be seen as a widely established 

method on a local or regional level. Until now, there are numerous publications employing a wide range of different 
methods to derive the generation rates. An introductory overview on these different methods including an appraisal 
of their advantages and disadvantages can be found in Holguín-Veras et al. 2014. Concerning the generation rates 
themselves, a differentiation in freight generation rates (FG, production and attraction of freight typically measured 
in tons) and freight trip generation rates (FTG, number of freight vehicles trips attracted and produced) is necessary 
in order not to come forward with erroneous results (Holguín-Veras et al. 2011).  

 
Earlier publications freight transport demand modelling with generation rates focussed on the formulation of 

mostly regression-based statistical models to derive FTG rates using various independent variables (e.g. Brogan 
1980, Bartlett and Newton 1982, Middleton et al. 1986). These variables include total land area, total employment, 
gross floor area, industrial sector, land use type, or commodity type produced and consumed on a site. To obtain data 
on the dependent variables, methods like traffic counts or travel diaries were used. For the example of the United 
States, these publications contributed to the emergence of manuals for the practical application of generation rates, 
either to particular land uses or on zonal level (e.g. U.S. Department of Transportation 2007, and Institute of 
Transportation Engineers (ITE) 2012). However, more recent publications focus on improving the methodology, 
besides the derivation of generation rates, by pointing out potential dangers of using constant trip rates and 
inadequate aggregation procedures (Holguín-Veras et al. 2011) or strengthening the empirical basis by raising the 
number of surveyed locations to a larger scale (Iding et al. 2002). Hence it can be concluded that generation rate-
based modelling is an established method of freight transport demand modelling and many efforts were dedicated to 
broaden the empirical database for generation rates.  

 
In the case of Germany, the undertakings to incorporate logistics decisions or to build normative models with a 

sectoral scope are mostly an academic issue. Here, the practice of freight transport modelling relies mostly on the 
application of generation rates founded on a narrow empirical basis. Still, even these generation rates are a fast and 
convenient way to assess the traffic impacts of to be developed commercial land uses or estimate the truck and 
freight tonnage for a specific region for official regional or transport planning tasks. This is probably the reason why 
applications based on generation rates are so popular among German public authorities or transport planning 
consultants as will be pointed out. The empirical foundation for these applications for Germany is discussed in the 
following subsection. 
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commercial real estate areas has thus become an increasingly popular subject of location marketing and land use 
planning activities conducted by German local and regional authorities. The principal aim of these activities is to 
stimulate the creation of new employment and hence increase the local tax income (Wagner 2010).  

 
Besides these economic benefits, locations of the logistics industry commonly entail more truck traffic in 

comparison to other types of land use and hence produce a higher level of negative externalities like noise or air 
pollution. Several concepts to mitigate these negative impacts such as city logistics or the establishment of freight 
villages have been promoted during the last years (e.g. Winkler and Seebacher 2011, Crainic et al. 2009). When 
appraising these concepts in regard to their effectiveness and efficiency, modelling is an essential tool to gain deeper 
insights into structural, spatial and temporal patterns of the freight transport demand by LSPs. 

 
Yet German local and regional public authorities commonly do not operate a special, dedicated freight transport 

demand model, unlike for instance their Dutch or Belgian complements (e.g. Ben-Akiva and Jong 2013, Grebe et al. 
2016). Therefore, a quick and convenient way to assess future traffic impacts of locations to be developed, is 
applying generation rates for both freight and passenger transport. Despite a widespread acceptance of this modeling 
method in practice, there are only a few empirical publications on logistics locations and their corresponding 
generation rates with emphasis on Germany. Therefore, it is of high importance - not only for spatial and transport 
planners but also for freight transport modelers - to gain a wider comprehension of the locations of LSPs and their 
structural patterns as a first step towards expanding the empirical basis on generation rates in Germany.  

 
The paper addresses this knowledge gap by presenting statistical findings originating from a data sample on 

German LSP locations. The emphasis of this study is on the spatial and structural patterns of these locations on a 
national level. Moreover, freight generation rates are applied on a national level for the logistics market segment of 
less than truckload freight (LTL) to test the informational value of the data sample.  

 
Therefore, the paper is organized as follows: the relevant literature on generation rate-based freight transport 

modelling and German logistics facilities is briefly reviewed in section 2. In section 3 the empirical approach and the 
representativeness of the obtained data sample are discussed. Thereupon the data sample is analyzed and structural 
as well as spatial patterns of German LSP locations are presented in section 4. In section 5, freight generation rates 
are applied to a subsample, the locations LTL transport service providers, on a national level. Finally, concluding 
remarks on the obtained insights and future directions of research are presented in section 6. 

2. Literature review 

In order to attain a consistent understanding for the remainder of this paper, the term location needs to be defined 
first. So for the purpose of this study, the term location refers to a single establishment of an LSP. This establishment 
commonly consists of a parcel of land on which buildings and/or other structures are located. These buildings and 
structures are primarily used to realize logistics services. Additionally, supplementary functions essential to operate 
a logistics company like administrative tasks are also carried out there. Explicitly not included in this definition are 
pure administrative locations like company headquarters or offices belonging to non-asset operating forwarders. 
Thus the distinctive characteristic is whether a location is, above the ordinary, a destination and/or origin for truck 
trips.  

 
As to the existing literature on LSP locations, the focus of this paper is directed on the identification of studies 

that are directly related to freight transport demand modelling in general and generation rates of German LSP 
locations in particular. Yet a multitude of literature from related scientific perspectives concerning the LSP locations 
can be found, which mostly prove to be of additional informational value (e.g. McKinnon 2009, Dablanc and 
Rakotonarivo 2010, Cidell 2010, Rivera et al. 2014, or Sakai et al. 2015). 
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