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Abstract 
 
This Master’s thesis concerns the analysis of the organization of the transport of floricultural 
products between six auction centres in the Netherlands. Based on the analysis of the 
current situation, three redesign scenarios are developed, which aim at coordinating and 
optimizing the inter-auction transport. Furthermore, several concepts related to these 
scenarios are presented that can improve the efficiency of the transport network and realise 
supply chain cost reductions.  
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Management summary 
 
The Netherlands have a historical dominant global trading position in the floriculture sector. 
Several trends in the sector, like globalization of production and market areas, virtualization 
of the auctioning process (e.g. remote buying via the internet) and the increase in direct 
trade between growers and buyers,  cause that it is not evident anymore that flowers and 
plants are traded through the Netherlands. The organization of FloraHolland dominates this 
sector with a 98% market share in the Netherlands. 
 
FloraHolland is a primary cooperative, owned by the producers of floricultural products as 
members (4.900 in total) in 16 regions of which 13 in the Netherlands.  In total, there are 
around 8.000 growers, located in the Netherlands or abroad, that supply products to 
FloraHolland. Also non-members are allowed to use FloraHolland for transactions. Good 
governance and shared decision making is a complicated key success factor in such a 
cooperative.  
 
In 2009, the turnover/trade value was equal to €3,9 billion, of which €2,4 billion (62%) 
through clock transactions and €1,5 billion (38%) of transactions through FloraHolland 
Connect, the intermediary of FloraHolland. In being a cooperative, FloraHolland is a not-for-
profit organization, having 4360 employees (of which 3420 FTEs) in 2009. The trade through 
FloraHolland Connect is gradually increasing over the years. FloraHolland facilitates around 
120.000 transactions via the auction clocks per day, between the growers and more than 
3.000 (international) buyers. 
 
Research assignment 
To maintain and increase its competitive position, FloraHolland should organize its logistics 
network in such a way that it can cope the trends described above. Therefore, the following 
research assignment was initiated:  
“Design a (conceptual) new model of the inter-auction transport of products that can optimize 
the inter-auction transport of FloraHolland and with it to facilitate its supply chain partners.”  
 
The associated main research question is: 
“How should the inter-auction transport be organized and managed in order to cluster, 
collaborate, connect and manage the processes on and between the marketplaces of the 
floricultural greenports?” 
 
Analysis current organization 
FloraHolland has six auction locations: Aalsmeer (47% of total sales), Naaldwijk (32%), 
Rijnsburg (14%), Bleiswijk (3%), Venlo (3%) and Eelde (1%). Between these locations four 
transport flows of floricultural products exist: the inbound flows for the clock trade, the 
outbound flows of the clock trade, the flows of the direct trade through the intermediary 
FloraHolland Connect, and the flows of the import handling departments. Based on all 
transactions that took place in 2009 (some 26 million), the current organization and the 
transport flows are statistically analysed in depth and elaborated into five performance 
indicators. To this end, growers and buyers are allocated to their nearest auction location 
based on distance in kilometres and sales figures. It is important to keep in mind that the 
growers, paying the transport costs until the moment of auctioning, have every day again 
freedom of choice for the auction location(s) at which they want to sell their products: 
traditions, emotions and perceptions (of expected prices) play an important role in their daily 
supply behaviour. The inbound flow of products is taken into account, to analyse the 
consequences of transporting products first to the nearest auction location. 
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From the analysis, it can be concluded that the current fragmented organization of the inter-
auction transport results in several inefficiencies. The most important results are: 

• The average load factor of the vehicles is 70%, which applies to all flows.  

• Of all inbound flows nearly 60% is auctioned at a distant auction location, other than 
the nearest. Of this 60% (basis 100%), 70% is transported directly to the auction 
location where the products are auctioned; the remaining 30% is first transported to 
the nearest auction location and from thereon transported to the auction of 
transaction. 

• With respect to the outbound flows, the analysis revealed that around 30% of the 
products have to be transported to another auction location after the products have 
been auctioned.  

• The total transport costs associated with the inter-auction transport of products 
amount to around €64 million, of which the costs for the inbound flows of clock trade 
are around €25 million and for the outbound flows some €15 million. 

• The freedom of choice of the growers for the auction location(s) at which they want to 
sell their products, causes inefficient flows of products: they are transported forth and 
back between the same nearest auction location for grower and buyer. This applies 
to nearly 7% of the inbound flows. The associated transport costs with these vice 
versa flows are around €3,3 million (5,0% of the total costs of the inter-auction 
transport). 

 
Consequently, a base case scenario (scenario 0) is defined for the current organization. This 
scenario has a truck load of 70% and 30 % of the products are routed to the nearest auction 
location. The total costs of this scenario are equal to €64 million. 
 
Redesign 
Based on the findings of the analysis and a literature review, three redesign scenarios for 
optimizing the inter-auction transport are defined. The main results of these new scenarios 
and the associated implementation issues are: 
 

• Redesign scenario 1: Optimize load factor of vehicles 
 The average load factor of the outbound flows can be increased to 90%, by 
 extending the consolidation cycle (i.e. waiting time for shipment) in which trolleys are 
 gathered for inter-auction transport. If the load factor of all inter-auction transport 
 flows can be increased to 90%, a cost reduction €14 million (22%) is achieved. The 
 service level of the outbound flows might, however, decrease. A real-time  planning 
 concept, which can combine information for a planning purpose, is needed, for 
 consolidating shipments of different flows. 
 

• Redesign scenario 2: Optimize routing inbound flows 
 The load factor of inbound flows can be increased by transporting more products to 
 the nearest auction location first (compared to the current 30%). Very theoretically, 
 growers, in a real perfect transparent market, may strive to transport all their products 
 (100%) to the nearest auction location. They thereby would theoretically harvest 
 around €25 million as a direct profit. Given market traditions, buyers increased 
 transportation cost, infrastructural implications and last but not least the "clock 
 always decides principle", it is not realistic that this can be realized totally. However, 
 optimizing the routing facilitates consolidation and strategic positioning of products, 
 which can have a positive effect. Further research is needed. 
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• Redesign scenario 3: Hubways; optimize load factor and routing of inbound flows 
 The load factor is optimized and the routing of the inbound flows is changed. When 
 the load factor can be increased to 90% for all inter-auction transport flows in 
 combination with 50% (currently 30%) of the products that are transported to the 
 nearest auction location, a cost reduction of around € 14,8 million (23%) is achieved. 
 As a next step, not quantified in this report, transportation costs can further be 
 reduced by the use of consolidation hubways between the auction locations. 
 Consolidation hubways may lead to more efficient loading of the transport vehicle 
 and to shorter routes: “The Carrousel”. With a carrousel, an auction can distribute to 
 any other auction when all products for the clock trade are delivered at the nearest 
 auction location of the growers. The Carrousel might be valuable, in particular for the 
 four auction locations in the western part of the Netherlands.  
 
Recommendations 
In general, to realize the benefits shown by the redesign scenarios we recommend aiming 
for a strategic, central approach for planning the inter-auction transport. Bridging the gap 
between the current fragmented organization and a central planning concept will be a 
migration process. The redesign scenarios lead to the following recommendations: 

• Stimulate and instruct growers to use their nearest auction or at least to position 
products more strategically over auction locations. For example, it may be 
unnecessary for a grower near Naaldwijk to transport products to Aalsmeer for 
auctioning, when these products are purchased by a buyer located at Rijnsburg. To 
this end, research on recurring patterns about such trading situations is required.  

• Investigate whether the consolidation cycle can be increased, for example from 
today’s 30 minutes in the direction of 45 minutes. The load factor may increase, but 
further research is needed for the effects on the service level. 

• Increase load factor of outbound flows through combining information already 
available using a real-time planning system: FloraHolland has a lot of information 
available, for example during internal distribution, which can also be used for 
planning inter-auction transport. A real-time planning concept can integrate this 
information with planning and dispatching systems. 

• Elaborate further on the concept of the Carrousel for strategically positioning 
products. Since it is a promising, but new concept, it has to be investigated how it 
can be implemented for the inter-auction transport. Concurrently, the reverse logistics 
flows have to be taken account. 

 
FloraHolland faces interesting opportunities for efficiency improvements and cost reductions 
of the inter-auction transport, which can be harvested well provided that all the stakeholders 
have a shared vision in the same direction and act accordingly. Decision-making is heavily 
dependent on the willingness and ability of the supply chain partners to enter these new 
business directions. 
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1. Introduction 
 

The first section of this introductory chapter presents a description of FloraHolland and the 
floriculture sector in the Netherlands in general. Subsequently, the floricultural supply chain 
is explained and the main supply chain partners in this project are discussed. Finally, in the 
last section the structure of the report is presented.  

1.1 FloraHolland 
The Netherlands is the heart of the international floriculture sector. Every aspect of the 
business is present, ranging from breeders and growers to auctions, exporters and sales 
experts. It is the place where worldwide supply and demand come together 
(www.floraholland.nl). Due to the presence of and extensive cooperation between the 
various floriculture supply chain partners, the Netherlands has become a world-class cluster 
(Porter, 1998; Blauwdruk voor Business Intelligence in de sierteelt, 2010). As an illustration: 
the Dutch auction process and supply chain infrastructure are “so successful that growers 
from other countries actually fly flowers there to be processed, sold, and re-exported” (Porter 
and Van der Linde, 1995). In total, over 60% of the worldwide export of cut flowers and 40% 
of the international trade in plants go via the Netherlands (Jansen, 2009). Consequently, the 
Netherlands plays an important role in the transport of floricultural products, due to the 
geographical location, infrastructure and auction system. Every day around 8000 trucks 
transport floriculture products (ING Sector-study Floriculture-sector, 2004); 1 out of every 9 
trucks on the road in the Netherlands contains cut flowers and plants sold through 
FloraHolland (ING Sector-study Floriculture sector, 2004; Nederland Distributieland 
(NDL/HIDC), Platform Agrologistiek, TNO, ‘De agrologistieke kracht van Nederland’, mei 
2009). 
 

FloraHolland is the largest auction of cut flowers and plants, i.e. floricultural products, in the 
world and serves more than 98% of the Dutch market in these products (Report VGB, 2010). 
Furthermore, the contribution of the total floricultural sector to the surplus of the balance of 
trade of the Netherlands is 20%. These figures show that FloraHolland plays a key role in 
the Dutch floriculture sector, and acts as a global “exchange center” of floricultural products. 
In figure A1.1 several impressions of the operations of FloraHolland are presented. 
 
The organization of FloraHolland is a primary cooperative. This implies that the company is 
owned by the producers of floricultural products, i.e. they are members of the cooperative in 
16 regions (13 regions in the Netherlands; Flanders, Germany and Israel) and 15 regional 
governing institutions. Currently, approximately 4.900 growers, of whom 4.450 are located in 
the Netherlands, are member of FloraHolland. As a cooperative and as described in its 
vision and mission statement, “FloraHolland is a service providing company not focused on 
generating profit. Accordingly, FloraHolland wishes to tie (international) trade flows to its 
market places by offering the best and broadest assortment, maintain and increase its strong 
market position, and, last but not least, offer its member growers an optimal market position 
with the best sales opportunities at the lowest possible costs” (www.floraholland.nl).  
 



 

 11 

 

Figure 1.1: Auction locations FloraHolland 

Currently, FloraHolland consists of a network of six 
auction locations: Aalsmeer, Naaldwijk, Rijnsburg, 
Bleiswijk, Eelde and Venlo, see figure 1.1.  This 
network is a result of many mergers between different 
auctions, of which the merger between Verenigde 
Bloemenveilingen Aalsmeer (VBA) and FloraHolland 
in 2008 was the last one. In figure A1.2 an overview of 
the history of FloraHolland is provided. Furthermore, 
in figure A1.3 in the appendix the organizational chart 
of the current organization of FloraHolland is given. In 
2009, FloraHolland had 4360 employees (of which 
3420 FTEs) 
 
Whereas Aalsmeer, Naaldwijk and Rijnsburg are 
designated as export locations, Bleiswijk, Eelde and 
Venlo serve primarily the regional market. Figure 
A1.4 in the appendix depicts a map with more 
detailed characteristics of each auction location. 
Furthermore, in table A1.1 several key figures that illustrate the size of the auction locations 
are presented. In 2009, FloraHolland Venlo and Landgard (Herongen and Lüllingen, 
Germany) decided to set up a joint venture in order to integrate their auction activities. 
Accordingly, one market place is created for the Euregio-area at the location of Herongen.  
The name of this new auction will be Veiling Rhein-Maas and the integration process is 
planned to be completed in the end of 2010. 
 
Floricultural products can be bought on 39 auction clocks or directly through FloraHolland 
Connect. FloraHolland Connect is the intermediary service of FloraHolland, which enables 
direct sales (i.e. not through the auction clocks) between specific growers and buyers, 
especially in wholesale and retail trade. The floricultural supply chain facilitates around 
120.000 transactions via the auction clocks per day, between the growers and more than 
3.500 (international) buyers. In 2009, the turnover was equal to €3,9 billion, of which €2,4 
billion (62%) through clock transactions and €1,5 billion (38%) of transactions through 
FloraHolland Connect (Annual report FloraHolland, 2009). The trade through FloraHolland 
Connect is gradually increasing over the years (Annual report FloraHolland, 2009).  

1.2 Floricultural supply chain 
In this section a brief overview of the floricultural supply chain is given. We refer to Jonkman 
(2010) for a thorough description and explanation of the successive supply chain processes 
from the moment products are cut off by a grower to the arrival of the products at the box of 
a buyer or his logistics service provider, including the sales and internal distribution 
processes. 
 
The floricultural supply chain consists of several parties. In a study of the Eigen Vervoerders 
Organisatie (EVO; interest group for shippers and logistics companies) and the Ministry of 
Transport, Public Works and Water Management (Ministerie van Verkeer en Waterstaat) in 
cooperation with various supply chain partners, the following chain links in the floricultural 
supply chain are identified: 

1) Seed growers/improvers (veredelaars/vermeerderaars) 
2) Growers 
3) Auction 
4) Traders/exporters 
5) Whole sale, retail (e.g. florists), supermarkets, chain stores 
6) Transporters/logistics service providers 
7) End customer 
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In figure 1.2 the floricultural supply chain with its various transport flows is given. The figure 
is adapted to the case of FloraHolland. 
 

 
Figure 1.2: Overview floricultural supply chain (Adapted from Eindrapportage Besparen in Ketens – 
Sierteeltsector, EVO, 2009) 

 

In figure 1.2 four flows can be distinguished which are defined by the type of buying process. 
These flows are classified by the letters A, B, C and D (Eindrapportage Besparen in Ketens 
– Sierteeltsector EVO, 2009; Jonkman, 2010): 

A) Clock flow: Growers deliver their products at auction location(s) to be sold at the 
auction clocks. The selling price of the product is determined using a Dutch 
auction, i.e. a type of auction that starts with a high ask price which is lowered 
until a buyer is willing to pay the auctioneer’s price for a product.  

B) Product flow through intermediary FloraHolland Connect: Product can be sold 
through FloraHolland Connect. This intermediary facilitates direct sales between 
a grower and a buyer. Price, quantity, packaging, supply times and conditions are 
jointly determined by the grower and the buyer. Products are delivered at the 
auction location and are distributed to the box of the customer. 

C) Products bypassing the internal distribution at an auction location (Buiten de 
Distributie Om (BDO)): Products are sold through FloraHolland Connect and are 
directly delivered at the box of a customer or his logistics service provider at an 
auction location, instead of via the internal distribution system of that auction 
location.  

D) Products bypassing the auction (Buiten de Veiling Om (BVO)): Products are sold 
directly to a buyer, completely bypassing the auction. A grower, when member of 
FloraHolland, can sell only a limited amount of products bypassing the auction.  

 
Furthermore, in figure 1.2 a distinction is made between the import and export flows, 
indicated by the numbers 1, 2 and 3 in the red circles: 

1) Import 
2) Export 
3) Local Dutch sales 

A more detailed illustration and description of the logistics flows and processes can be found 
in figure A1.5 in the appendix. Below in figure 1.3 a schematic view of figure A1.5 is given.  
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Figure 1.4: Schematic view logistic flows FloraHolland (Adapted from Jonkman, 2010) 

 
The scope of this research is on the transport of floricultural products between the six 
auction locations of FloraHolland, i.e. the inter-auction transport of floricultural products. 
Therefore, of the seven chain partners identified above, the partners involved in the logistics 
and commercial processes related to the inter-auction transport of products is discussed in 
more detail in the following section. 

1.2.1 Supply chain partners inter-auction transport 

The chain partners involved are: growers, buyers, import handlers, and collective floriculture 
transporters and logistics service providers (Jonkman, 2010). A detailed description of these 
supply chain partners can be found in Jonkman (2010).  
 
Growers 
In total there are around 8.000 growers, located in the Netherlands or abroad, that supply 
products to FloraHolland. Recall that 4.900 growers are member of FloraHolland. Non-
members are allowed to use FloraHolland for trading at a higher fee. Growers in Europe can 
supply their products by means of the 4 ways described above, i.e. flows A, B, C and D in 
figure 1.2.  
In supplying their product to the auctions, growers use either their own transport or make 
use of collective floriculture transporters. Products that will be sold on the auction clocks 
have to be delivered at a FloraHolland auction location before 04:00 a.m. The auction 
process itself start at 06:00 a.m.  
 
Buyers 
FloraHolland facilitates on average 120.000 transactions per day, concerning around 3.000 
buyers. Products are bought via the flows depicted in figure 1.2, i.e. flows A, B, C or D. Most 
products are sold through the auction clocks. Buyers are either physically present at the 
auction or buy real-time via the internet using a system called Remote Buying (Kopen Op 
Afstand (KOA)). Especially large customers, like wholesale, supermarkets and multiple chain 
stores, buy their products via FloraHolland Connect to ensure a steady flow of products with 
quality and price on a more or less stable level. 
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Import handlers 
Import handlers receive products that originate from outside the European Union and are 
transported to the Netherlands by plane (e.g. Schiphol) or ship (e.g. port of Rotterdam). The 
auction locations of FloraHolland in Naaldwijk, Rijnsburg, Venlo and Eelde have their own in-
house import handling department. In Aalsmeer on the other hand, external import handlers 
execute the handling services of imported products.  
 
2PL/3PL – Collective floriculture transporters 
Between 60 and 70 collective floriculture transporters collect and transport flowers and 
plants to and between the six auction locations of FloraHolland. Unlike exporters who export 
products to foreign buyers, collective floriculture transporters, i.e. second-party logistics 
providers (2PLs), are only active in the Netherlands. Several floriculture transporters offer 
value added services in their (auction) docks, such as making bouquets and packaging. In 
this case a collective transporter is a third-party logistics provider (3PL).   

1.3 Structure of the report 
The remainder of this report is structured as follows. In chapter 2 the research project is 
described in terms of the problem context, the research assignment, design and 
methodology. Chapter 3 presents the analyses of the inter-auction transport flows of 
products in 2009 and a resulting base case scenario with which proposals for new scenarios 
can be compared to. Chapter 4 elaborates on new scenarios or models for the inter-auction 
transport flows. In chapter 5 the results of the new scenarios are presented and compared 
with the base case scenario of chapter 3. Consequently, in chapter 6 the resulting 
consequences and implementation issues for the supply chain are discussed. Chapter 7, 
finally, provides the conclusions, recommendations, and limitations and areas for further 
research. 
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2. Research project 
 

This chapter presents the research assignment of this project. First, a brief discussion of the 
problem context of this research is given. In section 2 the actual research assignment is 
described in terms of problem definition, research questions and research design and 
methodology.  

2.1 Problem context 
In chapter 1 the importance of the floriculture sector for the Netherlands is described. In 
order to sustain, maintain and increase its excellence and competitive position in the future, 
the Dutch government has designated in 2005 five greenports in the Netherlands; 
FloraHolland having auction locations at four of them (www.greenportsnederland.nl; Annual 
report FloraHolland, 2009). The five greenports together with several “agricultural 
development areas” comprise the horticulture cluster in the Netherlands and they cooperate 
in Greenport Nederland. In their report, the Committee Van Laarhoven (2008) recognizes the 
importance of such mainports and central nodes for the Netherlands: “These 
nodes/mainports have an important role in the supply chain. They are essential in the 
excellent handling of product flows and often serve as the place where innovation challenges 
meet. Important nodes (amongst others the flower auction Aalsmeer) and mainports 
(Rotterdam and Amsterdam Schiphol) can play an orchestrating role, if they are able to 
organize effectively the processes in their downstream supply chains, or when they are able 
to obtain a controlling role in the direct collection and distribution at a node.” (Report 
committee van Laarhoven, 2008). Accordingly, the consultancy project team Nijkamp, on 
behalf of the Dutch government, states that Greenport Nederland should be designated as 
mainport and thereby receiving the same status as the port of Rotterdam and Schiphol 
(Consultancy project team Nijkamp, 2010).  
 
Currently, several trends and developments are emerging that challenge the competitive 
advantage of the Dutch floriculture sector. On the one hand there are trends affecting 
companies engaged in supply chain and logistics activities in general, like the growing 
importance of and awareness of sustainability and (corporate) social responsibility and 
increasing transport costs (as part of total logistics costs) due to congestion and new 
environmental legislation and levies (Jonkman, 2010). Other trends are related more 
specifically to the floricultural supply chain. First, an important development is the increasing 
trend of virtualization of the auction process. At the moment, around 50-60% of cut flowers 
are sold via the auction clocks through remote buying services (Kopen Op Afstand (KOA)) 
(Annual report FloraHolland, 2009; Groot Handelsblad (HBAG & VGB), mei-juni 2010) and it 
is expected that this will increase to 80% in 2012 (ING Sector-study Floriculture-sector, 
2008). Furthermore, from the beginning of October 2010 five of the fourteen auction clocks 
at Aalsmeer are only virtually available through remote buying services. Another aspect is 
the on-going trend of globalization. Africa, Latin America, and several Mediterranean 
countries are becoming more and more important as sourcing/production locations. At the 
same time Southern-Europe, Eastern-Europe and Russia are market areas with the largest 
growth figures in sales (Jansen, 2009; Stuurgroep Duurzame Logistiek Greenport(s) 
Nederland, 2009). Together with this globalization, direct sales between growers and buyers 
increases. As a result of these developments it is not evident anymore that the logistic flows 
between production and market areas will pass through the Netherlands (Stuurgroep 
Duurzame Logistiek Greenport(s) Nederland, 2009). In order to maintain and increase its 
competitive position, the Dutch floriculture cluster has to connect international flows of goods 
with each other and tie (international) commerce flows (Stuurgroep Duurzame Logistiek 
Greenport(s) Nederland, 2009). Consequently, the logistics network of FloraHolland should 
be organized in such a way that it can cope these trends. 
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2.2 Research assignment 
Given the vision and mission statement of FloraHolland presented in section 1.1 and in light 
of the trends described above, the supply chain development department of FloraHolland 
initiates and executes projects which aim at increasing and improving the logistic services 
provided to its chain partners, in order to sustain the competitive position and commercial 
attractiveness of the Dutch floricultural supply chain.  
 
FloraHolland Connect, the commercial departments of the different market places, and the 
import handling departments, have indicated that the inter-auction transport of floricultural 
products is not optimally organized and executed. Consequently, given its objectives, 
FloraHolland has raised the question whether the inter-auction transport should be 
organized differently. A project group was set up within FloraHolland to deal with this project, 
called Product+. Additionally, external advice is requested from Eindhoven University of 
Technology (TU/e) and the Erasmus University Rotterdam (EUR). Both universities 
cooperated in a graduation internship project. The resulting organization of the project is 
summarized in figure 2.1. 
 

 
  

Figure 2.1: Organization of research project 

 
The dual design of the research assignment causes that the graduation internship projects of 
both the TU/e and the EUR are partly intertwined. Accordingly, Pieter Jonkman participated 
in the TU/e-part of the research and vice versa the TU/e participated in the EUR-part. Figure 
A2.1 in the appendix shows the details of both research parts and their coherence. 
Practically, this means that this thesis refers to insights and results of the research of the 
EUR. 
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2.2.1  Research objective and research questions 

Based on the insights of the preceding chapter and sections, the following problem definition 
for project Product+ is formulated: 
 
“The inter-auction transport of products is not organized and executed in such a way that it 
optimally supports the goals of FloraHolland and its supply chain partners. More specifically, 
the procurement and organization of the inter-auction transport is currently decentralized, 
without adjustment between various departments of FloraHolland and consequently the 
growers and buyers are not optimally facilitated and alleviated. Furthermore, new 
developments like virtual buying/auctioning induce the potential need for changing the inter-
auction transport. In other words, the project contains an innovative component.” 
 

Consequently, the research objective for this part of the research is defined as follows: 
 
“Design a (conceptual) new model of the inter-auction transport of products that can optimize 
the inter-auction transport of FloraHolland and with it to facilitate its supply chain partners.”  
 
The associated main research question is described below: 
 
“How should the inter-auction transport be organized and managed in order to cluster, 
coordinate, connect and manage the processes on and between the marketplaces of the 
floricultural greenports?” 
 
Furthermore, the following sub-questions are defined in order to implicitly or explicitly 
support and guide the process of answering the main research question:  

1) What are the effects of the current orchestration of the supply chain and what is the 
resulting base case scenario? 

2) Which alternative concepts exist for redesigning the inter-auction transport system? 
3) Which information is needed at which point of time/part in the process? 
4) What are the requirements needed from and consequences for the growers? 
5) What are the requirements needed from and consequences for the collective 

transporters? 
6) What are the requirements needed from and consequences for the exporters? 
7) How robust are the logistics order decoupling points? 
8) Concrete recommendations for the ICT systems of FloraHolland 
 

2.2.2  Methodology 

The type of research methodology that should be used depends on the research objective. 
Verschuren and Doorewaard (2007) differentiate between two main types of research: 
theoretical research and business research Theoretical research, i.e. fundamental research, 
aims to solve problems in the formulation of theories. A division can be made between 
theory development and theory testing. Business research, on the other hand, contributes to 
an intervention to solve a practical situation or problem (Verschuren and Doorewaard, 2007). 
A special type of business research is business problem-solving (BPS) in a real-life context 
(Van Aken et al., 2007). A BPS project is started to improve the performance of a business 
system, department or a company on one or more criteria. Ultimately, it should affect the 
profit of a company, but usually, the actual objectives of a BPS project have a more 
operational nature, related to the effectiveness and/or efficiency of operational business 
processes (Van Aken et al., 2007).  
As FloraHolland has initiated project Product+ with the objective of improving the inter-
auction transport, this research project can be classified as a practice-oriented and, more 
specifically, as a BPS project.  
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The methodology that is used for this BPS project is design-focused and theory-based. 
Namely, this research project aims at designing a specific solution for a specific business 
problem and deals with improvement, not with pure knowledge problems (Van Aken et al., 
2007). Moreover, it is theory-based since the business problem solving is based on the 
comprehensive, critical and creative use of theoretical knowledge and literature (Van Aken et 
al., 2007).  
 
The methodology used for this project follows the logic of the classic problem-solving cycle 
as elaborated in the regulative cycle (Van Aken et al., 2007). In figure 2.2 the basic process 
of the regulative cycle is given. This figure also provides the structure of the report by 
relating the chapters to the different steps of the regulative cycle.  
 

 
 
Figure 2.2: The regulative cycle (Adapted from Van Aken et al., 2007) 

 

The problem mess of interest, i.e. the inter-auction transport of floricultural products is 
explained in the problem definition presented in section 2.2.1. Furthermore, the first phase of 
the regulative cycle is also aimed at becoming familiar with the organization and formulating 
the initial assignment and scope of the project. By conducting interviews and getting 
acquainted with systems and processes, this goal is achieved. Concurrently, a literature 
study is performed in order to obtain more theoretical knowledge about the research field. 
Consequently, the current situation of the inter-auction transport is analysed during the 
analysis and diagnosis phase. Moreover, insights are gained into the performance of the 
current situation and a base case scenario is determined.  The analysis and description of 
the current, or so-called IST-situation, is the input for the next phase, namely the design part 
of the research (the Plan-step in the regulative cycle). More specifically, new scenarios for 
the inter-auction transport, the SOLL-situation, are designed, based on research findings in 
the scientific literature. In the implementation phase, requirements and consequences for the 
various supply chain partners (i.e. stakeholders) are described. Besides, recommendations 
are made how a new system can fit with the existing financial and ICT systems. Finally, in 
the evaluation phase, conclusions are drawn, limitations of the research are discussed and 
possibilities for further research are made.   
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3. Analysis current situation inter-auction transport  
 

In this chapter the analyses of the current situation of the inter-auction transport of 
floricultural products, based on data of the year 2009 are presented. The goal of this 
analysis phase is two-fold. First, insight is gained into the various inter-auction transport 
flows and the associated performance. Secondly, it aims at defining a base case scenario 
with which new models or scenarios for the inter-auction transport can be compared in the 
subsequent part of the research.   
 
The analysis starts with the description and explanation of the four different types of inter-
auction transport. Subsequently, the assumptions which are made for analyzing the current 
situation and defining the base case scenario are explained. Next, the actual analysis is 
presented.  

3.1 Introduction 
FloraHolland has six auctions in the Netherlands: Aalsmeer, Naaldwijk, Rijnsburg, Bleiswijk, 
Eelde and Venlo. Whereas the first three auctions are export locations, the latter three 
mainly serve the regional market. Between these six auction locations, products are being 
transported. In total, four different types of inter-auction transport (IAT) are identified, which 
are described below. On the next two pages the four types are illustrated in figures 3.1-3.4.  
 

1) Inbound clock: Growers currently supplying their products for trade through the 
auction clocks to different auction locations (figure 3.1a), will deliver them to their 
nearest location (figure 3.1b). Subsequently, the products are transported by a 
(collective) floriculture transporter to the other locations. For example, a grower 
having Eelde as his nearest auction location supplies all his products to Eelde, 
instead of supplying a part to e.g. Aalsmeer and/or Naaldwijk (figures 3.1a and 3.1b).  

 
       

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

Figure 3.1a: Current situation              Figure 3.1b: Possible future situation 
   

Figures 3.1a and 3.1b: Inter-auction transport flow, type 1: Inbound 
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Figure 3.2: IAT, type 2: Outbound 

 

Figure 3.3: IAT flow, type 3: Connect 

Figure 3.4: IAT flow, type 4: Import 
 

2) Outbound clock: Buyers can buy 
products at several auction locations 
using remote buying services (e.g. 
Kopen Op Afstand (KOA)) and have 
these products transported to the 
auction location where they are 
situated in order to consolidate the 
products before they are distributed to 
the final customers. In figure 3.2 an 
example is given of a buyer located at 
Aalsmeer, who also buys products at 
Rijnsburg and Naaldwijk. 

 
 
 
 
 
 
3) FloraHolland Connect:  
 Products bought via the 
 intermediary service FloraHolland 
 Connect (see  section 1.3) possibly 
 have to be transported to another 
 auction location. For example, a buyer 
 located near Aalsmeer calls 
 FloraHolland Connect and asks 
 whether a specific grower  located 
 near Naaldwijk can  deliver a certain 
 amount of freesias. When the 
 transaction is made, the products 
 have to be transported to 
 Aalsmeer, either directly or via the 
 nearest auction location (figure 3.3). 

 
 
 
 

4) Import: The import handling 
departments at Naaldwijk, Rijnsburg 
and Venlo and the external import 
handlers at Aalsmeer receive products 
from growers located outside the 
European Union. Imported products 
destined for another auction(s) are 
transported to the other auctions after 
processing (figure 3.4).  
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It has to be noticed that the first type of transport does not completely exist yet. Currently, 
growers supply their products to several auction locations, where the products will be 
auctioned through the auction clocks (see figure 3.1). In figure 3.1a the red arrows imply that 
for those flows are less efficient in terms of distance, time and, accordingly, transport costs 
for the grower near Eelde. However, not only distance to the different locations but also 
differences in price and purchasing power, i.e. number and type of buyers, between the 
auction locations influence the choice of the grower for the auction location(s) at which he 
wants to sell his products. A grower can choose to transport the products himself or to use a 
collective floriculture transporter. With the on-going trend of virtualization of the auctioning 
process, it can be argued to have the growers supply their products to their nearest auction 
location. Namely, when all products are sold through remote buying services, then it does 
not matter anymore to which auction location the products are supplied. Accordingly, the 
total transport, e.g. kilometres driven, caused by collection routes could be reduced (see 
figure 3.1b).  
 
Furthermore, at the moment each inter-auction transport flow is organized independently of 
each other. This applies especially to the outbound, Connect and import flows. More 
specifically, no coordination takes place for shipments destined for the same auction. For 
example, the import handling department of Naaldwijk can send products to Aalsmeer, while 
at the same time another vehicle loaded with products sold through Connect also leaves 
Naaldwijk with destination Aalsmeer. 
 
For each of the four types the current organization of the inter-auction transport is analysed 
and quantified. The first three types of transport, i.e. inbound, outbound and Connect, are 
analysed using the data about all transactions of products that took place in 2009 either via 
the auction clocks or FloraHolland Connect, in total nearly 26 million transactions. These 
databases are obtained from the data warehouse of FloraHolland. Each entry in this 
database consists of information about the auction location of the transaction; the grower 
(name, postal code and relation number); the buyer (name, postal code, relation number; 
and the number and type of packaging units (fust) bought. The transport flows caused by the 
import handling departments are analysed using separate data, already given in number of 
trolleys, obtained from these departments. 
 
It has to be noticed that all flows that are analysed are commercial flows, instead of logistics 
flows that occurred in reality. More specifically, after a transaction is made it is not known 
which products are transported by which transporter, in which vehicle, and at which exact 
point in time. The analysis of the transport flows is therefore purely based on the origin (i.e. 
grower), destination (i.e. buyers) and the number of products supplied and bought. As a 
consequence, several assumptions are made to analyse the data in a feasible way. These 
are explained in the next section. 
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3.2 Assumptions 

3.2.1  Calculation of number of trolleys 

The transactions of products between growers and buyers are registered in number of 
packaging materials, called fust in Dutch. There are many types of packaging materials, e.g. 
flower and plant boxes, buckets, racks and plant trays, see figure A3.1 in the appendix for 
several examples. For convenience, we use the word “packaging units” (PU) instead of 
“packaging materials” in the remainder of this report. The packaging units are loaded on 
trolleys to transport the products to, between and away from the auctions. Therefore, the 
numbers of packaging units have to be converted into the number of trolleys, in order to 
quantify and analyse the transport flows. 
 
There are two types of trolleys, i.e. stapelwagen (English: trolley) and Deense container 
(Danish trolley), see figure 3.5. The trolley is the most important logistical carrier within the 
floriculture sector (www.floraholland.nl). Currently, FloraHolland has started to standardize 
all its trolleys, since before their merger VBA and FloraHolland used their own trolleys that 
could not be exchanged. Accordingly, the trolley is used as the unit of analysis for the 
subsequent analysis of the inter-auction transport. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.5: On the left: Standardized trolley (uniforme stapelwagen); on the right: Danish trolley (Deense 
container) 

 

As mentioned in section 3.1, the flows that are analysed are commercial flows, instead of the 
real logistics flows. This implies that it is also unknown which and how many products are 
transported on which trolley. Moreover, buyers often buy products from several growers. 
When products are delivered at the box of a buyer, these products are grouped together and 
trolleys are loaded as efficient as possible, since buyers have to pay for each trolley they 
use. Consequently, an average number of packaging units per trolley is calculated in order 
to convert the number of PU into the number of trolleys and finally quantify the flows of 
products.  
 
To be able to calculate the number of trolleys that are actually transported, data about the 
clock supply in number of trolleys supplied in 2009, obtained from datasets based on the 
trolley fee (stapelwagenheffing) is used. The trolley fee is a fee charged by FloraHolland to 
growers and buyers for the use of a trolley. We calculated an average number of packaging 
units per trolley based on the transaction data and trolley fee-data of all growers, located in 
the Netherlands and abroad. By dividing the number of PU by the number of trolleys 
obtained from the trolley fee-data, an average number of PU is calculated for each auction. 
Namely, there are differences in the assortment between the auction locations. In table 3.1 
the average numbers of PU per trolley are given.   
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Auction Number of trolleys 
(based on trolley fee-
data) 

Number of PU 
(transaction data) 

Average number of 
PU per trolley 

Aalsmeer 3.784.535 101.418.701 27 

Naaldwijk 2.231.350 69.738.947 32 

Rijnsburg 1.010.632 25.851.796 26 

Bleiswijk 240.150 8.129.627 34 

Venlo 316.943 11.182.008 35 

Eelde 100.829 4.178.626 42 

Total 7.684.438 220.499.705 29 
Table 3.1: Conversion number of packaging units into number of trolleys; total supply (growers from abroad 
included) 
 

The averages are verified by calculating the total number of trolleys supplied by growers in 
the Netherlands only. Accordingly, for each auction the total numbers of packaging units 
supplied are divided by the respective averages in table 3.1, to obtain the numbers of 
trolleys supplied. In table 3.2 these number of trolleys (calculated) can be found in column 5. 
Consequently, these figures are compared to the total numbers of trolleys supplied obtained 
from the trolley fee-data. Next, the calculated figures and those based on the trolley-fee data 
are compared. The differences are relatively small, as can be seen in the last column in 
table 3.2. 
 
Auction Number of trolleys  

(based on trolley fee-data) 
Number of PU 
(transaction data) 

Average number  
of PU per trolley 

Number of 
trolleys 
(calculated) 

Difference 

Aalsmeer 3.350.801 89.919.172 27 3.330.340 -0,611% 

Naaldwijk 1.936.330 61.506.045 32 1.922.064 -0,737% 

Rijnsburg 820.411 21.336.256 26 820.626 -0,026% 

Bleiswijk 208.588 7.027.269 34 206.685 -0,912% 

Venlo 212.526 7.323.041 35 209.230 -1,551% 

Eelde 79.259 3.336.203 42 79.434 -0,221% 

Total 6.607.915 190.447.986 29 6.567.172 -0,617% 

Table 3.2: Conversion number of packaging units into number of trolleys; supply from growers in the Netherlands 

 

From interviews with several process coordinators, an average number of 30 packaging 
units per trolley was obtained as a reasonable estimate. They mentioned however, that the 
actual number could vary a lot, depending on the type of products. Given the relatively low 
differences between the number of trolleys obtained from the data based on the trolley fee 
and the calculated number of trolleys, which stays in every case within 1,60%, the calculated 
averages per trolley, as shown in tables 3.1 and 3.2, are used in the analysis to convert the 
number of packaging units into the number of trolleys. 

3.2.2  Allocation of postal codes to nearest auction 

The second assumption made for the analysis is the allocation of postal code areas to the 
auction that is located most nearby.  Since there are many postal codes from where 
products are supplied and bought, first the postal codes are grouped into areas, based on 
the 2-position postal code areas, i.e. based on the first two digits of the postal code, in the 
Netherlands. In figure A3.2 in the appendix, a map of the Netherlands describing these 
postal code areas can be found. Accordingly, each grower and buyer is assigned to a postal 
code area. For example, a grower/buyer having 2676 AB as his postal code is assigned to 
area 26.  
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Next, for each of the 2-position postal code areas it is determined which auction is the 
nearest. Using Google maps, the distances to the six auctions are determined and used for 
an initial allocation of the postal code areas. This distance-based allocation is shown in table 
A3.1 in the appendix. 
This first allocation causes the problem that Rijnsburg only has two postal codes for which 
Rijnsburg is the nearest auction location, while it is the third largest auction of FloraHolland, 
after Aalsmeer and Naaldwijk. A considerable amount of products produced in the region 
Duin- and Bollenstreek and the province of North-Holland are sold at Rijnsburg. A certain 
percentage of these products should be assigned to Rijnsburg, instead of a total allocation to 
Aalsmeer. In order to verify and possibly change the allocation, the commercial managers of 
Aalsmeer, Naaldwijk, Rijnsburg, Bleiswijk and Eelde were consulted. The managers of 
Aalsmeer, Naaldwijk and Rijnsburg also advised to look at the sales figures per region at 
each auction, in order to adapt the allocation of postal code areas.  
 
In total, FloraHolland has defined 13 regions in the Netherlands to which growers are 
assigned. These regions with their sales figures can be found in table A3.2 in the appendix. 
Consequently, based on these sales figures, the initial allocation of postal codes is adapted, 
especially the postal codes concerning Rijnsburg and Aalsmeer. In table 3.3 the allocation of 
the postal code areas involved, are shown: 
 
Postal code area Aalsmeer Rijnsburg 

16 70% 30% 

17 90% 10% 
18 75% 25% 

19 80% 20% 
20 75% 25% 

21 70% 30% 
Table 3.3: Allocation postal code areas to Aalsmeer and Rijnsburg; based on sales figures of 2009 

 

Furthermore, postal code area 26 is divided in two parts, since Naaldwijk and Bleiswijk are 
both situated in this area. In table 3.4 the postal codes within the 26-area having Bleiswijk as 
their nearest auction are shown. 
 
Postal code Place name 

2631 Nootdorp 

2641 and 2642 Pijnacker 

2645 Delfgauw 
2650 Berkel en Rodenrijs 

2661 Bergschenhoek 

2665 Bleiswijk 

Table 3.4: Postal codes within postal code area 26 having Bleiswijk as nearest auction 

 

Finally, postal code area 83 is partly located in the province of Flevoland (Noordoostpolder) 
and partly in the province of Overijssel. The commercial manager at Eelde indicated that 
postal code area 83 should be allocated to Eelde instead of Aalsmeer. It is checked whether 
this should be the case, since Aalsmeer/Flevoland is designated as one region by 
FloraHolland. The sales figures show that the postal codes in the Noordoostpolder should be 
allocated to Aalsmeer and the postal codes in the province of Overijssel to Eelde. In total, 
this means that 80% of the supply from postal code area 83 is assigned to Aalsmeer and 
20% to Eelde. 
 
It has to be noticed that in order to effectively analyse and create a base case scenario for 
the inter-auction transport, the allocation of postal code areas cannot be based on sales 
figures only, since Aalsmeer and Naaldwijk have in most cases the highest sales figures, 
while the distance to one of the other auctions is much shorter.  
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Consequently, the allocation of postal codes areas to the six auctions is based on a 
combination of distance and sales percentages. Furthermore, the size and purchasing power 
of the auction locations also influence the allocation.  
 
Namely, growers certainly want to sell (a part of) their products at Aalsmeer to reach as 
much buyers as possible. As a result, a relatively large number of postal codes are allocated 
to Aalsmeer.  
 
The final allocation used for the analysis is given in table 3.5. In figure 3.6 the allocation of 
the postal codes of table 3.5 is depicted in the map of the Netherlands. To avoid confusion 
with the colors, the postal codes shared by Aalsmeer and Rijnsburg are also depicted in 
grey. In the analyses, we refer to the postal code areas of each auction in table 3.5 as 
“supply and demand areas”. This means that for the inbound flows, growers located for 
example in the “supply area” of auction location Aalsmeer, have Aalsmeer as their nearest 
auction location. Accordingly, buyers located in the postal code areas assigned to Aalsmeer, 
are located in the “demand area” of Aalsmeer. Obviously, there are six “supply” and 
“demand areas”, one for each auction location. 
 
Auction Postal code areas 

Aalsmeer 10, 11, 12, 13, 14, 15, 16 (70%),  
17 (90%), 18 (75%), 19 (80%),  
20 (75%), 21 (70%), 24, 34, 35, 36, 37, 38, 39, 40, 
41, 72, 73, 74, 75, 76, 80, 81, 82, 83 (80%) 

Naaldwijk 25, 26 (except the postal codes in table 3.4), 31, 32, 
43, 44, 45, 46, 47 

Rijnsburg 16 (30%), 17 (10%), 18 (25%),  
19 (20%), 20 (25%), 21 (30%), 22, 23 

Bleiswijk 26 (postal codes in table 3.4), 27, 28, 29, 30, 33, 42, 
48, 49, 50, 51 

Venlo 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 
66, 67, 68, 69, 70, 71 

Eelde 77, 78, 79, 83 (20%), 84, 85, 86, 87, 88, 89, 90, 91, 
92, 93, 94, 95, 96, 97, 98, 99 

Table 3.5: Allocation of postal code areas to auction; based on distance and sales figures 
 
 
 

 
Figure 3.6: Allocation of postal code areas to auction; based on distance and sales figures 
 

A Aalsmeer 

N Naaldwijk 

R Rijnsburg 

B Bleiswijk 

V Venlo 

E Eelde 
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3.2.3 Calculation performance indicators 

Each of the inter-auction transport flows is quantified by means of five performance 
indicators, namely: number of truck movements, transport distance (in kilometres, transit 
time (in hours), transport costs (in €), and CO2-emissions (in kilotons/kilometre). We shortly 
explain how each performance indicator is calculated. 
 

• Number of truck movements 
The number of truck movements is calculated, using equation 3.1, by dividing the number of 
trolleys transported from auction i to auction j by the vehicle capacity multiplied with a load 
factor. Throughout the analyses a vehicle capacity of 22 trolleys is used. This vehicle 
capacity is based on a standard truck-trailer combination. For the inbound and outbound 
flows a load factor of 70% is used, meaning that on average 70% of the total vehicle 
capacity is used. The load factor is obtained from several interviews with collective 
floriculture transporters and EVO (Eigen Vervoerders Organisatie). 
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⋅
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where 
vij = total number of truck movements needed for transport of trolleys between auction i and 
auction j 
xij = number of trolleys that have to be transported from location i to location j 
c = vehicle capacity (trolleys) 
ρ = load factor of vehicle per trip 
 

• Distance (in kilometres) 
The total distance that is travelled between auctions i and j is calculated by multiplying the 
total number of truck movements vij with the distance of the route between the auction 

locations (see equation 3.2). In table A3.3 in the appendix a matrix can be found, providing 
the distances between the six auction locations. The distances are determined using the 
addresses of the auction locations and Google Maps.  
 

ijijij rvd ⋅=  ,          (3.2) 

where 
dij = total distance (in kilometres) travelled between auction i and auction j 
vij = total number of truck movements needed for transport of trolleys between auction i and 
auction j  
rij = distance (in kilometres) of route between auction i and auction j (as provided by table 
A3.3 in the appendix) 
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• Transit time (in hours) 
The total transit time needed for the transport of trolleys between auctions i and j is 

calculated by multiplying the total number of truck movements vij with the transit time for the 

route between the auction locations (see equation 3.3). For the transit time a safety margin 
of 15 minutes is incorporated, to cope e.g. traffic jams. In table A3.4 in the appendix a matrix 
can be found, providing the transit times between the six auction locations. As for the 
distances in table A3.3, the transit times are determined by using the addresses of the 
auction locations and Google Maps.  

ijijij bvt ⋅=  ,          (3.3) 

where 
tij = total transit time (in hours) needed between auction i and auction j 
vij = total number of truck movements needed for transport of trolleys between auction i and 
auction j  
bij = transit time (in hours) for route between auction i and auction j (as provided by table 
A3.4 in the appendix) 
 

• CO2-emissions (in kilotons) 
In order to quantify the effect of the inter-auction transport on the environment, the CO2-
emissions associated with the transport flows are calculated using equation 3.4. By 
multiplying the total distance travelled between auction i and auction j with an CO2-emission 
rate per kilometre. For our analyses an emission rate of 0,850 kilograms per kilometre is 
used (Centraal Bureau voor de Statistiek). For the calculation of CO2-emissions the 
methodologies of the Network for Transport and Environment (NTM) can be used and 
provide a high level of detail. These methods calculate the average CO2-emission for the 
transport of one tonne of cargo over a distance of one kilometre, which makes it easier to 
compare different transport modes (Van den Akker, 2009; NTM Road, 2008). Given the 
available data, for this research, the method described below is more practical.   
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where 
eij = total CO2-emission of transport between auction i and auction j 
dij = total distance (in kilometres) travelled between auction i and auction j 
f =  CO2-emission rate per kilometre 
 

• Transport costs (in €) 
The transport costs are calculated, using equation 3.5, by multiplying the total distance with 
a transport cost per kilometre. Based on a calculation for conditioned transport by NEA 
Transportonderzoek, obtained from Transport and Logistiek Nederland (TLN), a transport 
cost of € 1,82 per kilometre is used for the calculation (price level at 1-1-2010). This cost 
figure is based on a mileage per year of 90.000 kilometre.   
 

pdc ijij ⋅=  ,          (3.5) 

where 
cij = total transport costs (in €) associated with transport between auction i and auction j 
dij = total distance (in kilometres) travelled between auction i and auction j  
p = transport cost per kilometre (in €) 
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3.3 Analysis 
The analysis follows the four types of inter-auction transport flows as defined in section 3.1. 
First, the inbound flow, i.e. the clock supply, is discussed. Next, the outbound transport 
flows, mainly caused by remote buying are analysed. Thirdly, the transport flows related to 
trade through FloraHolland Connect are analysed. Subsequently, the import handling 
departments will be described. Finally, transport of products that have the same origin and 
destination, but are auctioned at a location other than the one that is most nearby, is dealt 
with.  

3.3.1  Inbound flows 

In table 3.6 a general overview of the total inbound flows of products is given. As can be 
seen, nearly 50% of the total inbound flow of trolleys is supplied to Aalsmeer. 
 

Total inbound flows 

Auction Number of trolleys 

Aalsmeer 3.756.249 
49,50% 

Naaldwijk 2.179.343 
28,72% 

Rijnsburg 994.300 
13,10% 

Bleiswijk 239.107 
3,15% 

Venlo 319.486 
4,21% 

Eelde 99.492 
1,31% 

Total 7.587.977 
100% 

Table 3.6: Total inbound flows (number of trolleys); all suppliers  

 

In order to analyse the possibly future inter-auction transport flow of supplying products to 
the nearest auction location measured in distance (in kilometres), a closer look is given to 
the supply from growers in the Netherlands only. According to the allocation of postal code 
areas in table 3.5, the inbound flows for each auction are divided in flows from the “supply 
area”, i.e. having the respective auction as their nearest location, and flows originated in the 
“other areas”, i.e. supply areas having one of the five other auctions as its nearest location.  
 
In table 3.7 it is shown that for all auction locations almost 60% of the clock supplies is not 
transported to the nearest auction. Several figures stand out. The three largest auctions, i.e. 
Aalsmeer, Naaldwijk and Rijnsburg, have a relatively low number of inbound flows from their 
nearest areas. This can mainly be explained by the fact that these auctions have a large 
purchasing power and many growers certainly want to sell their products at these auctions, 
regardless of the distance to those auction locations and the associated transport costs. 
 
Compared to the first two mentioned, the figure for Rijnsburg, i.e. 31,20%, is  significantly 
lower. Therefore, it has been verified what happens with this number, when the total supply 
of the postal codes that are shared with Aalsmeer (see table 3.5), is allocated to Rijnsburg. 
The result of this allocation is that the percentage of Rijnsburg increases to 37,44%.  
 
Furthermore, the low figure of 27,81% of the supply from nearest areas to Bleiswijk is 
noticeable. This is mainly caused by the fact that the largest part of the postal code area 26, 
shared by Bleiswijk and Naaldwijk, is assigned to Naaldwijk instead of Bleiswijk.  
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Inbound flows from suppliers in the Netherlands 

(number of trolleys) 

Auction Total From  
supply area 

From  
other areas 

70% direct 
from other areas 

Aalsmeer 3.330.377 
50,70% 

1.380.135 
41,44% 

1.950.242 
58,56% 

1.365.169 

Naaldwijk 1.922.101 
29,26% 

923.016 
48,02% 

999.085 
51,98% 

699.360 

Rijnsburg 820.662 
12,49% 

256.072 
31,20% 

564.590 
68,80% 

395.213 

Bleiswijk 206.716 
3,15% 

57.482 
27,81% 

149.234 
72,19% 

104.464 

Venlo 209.260 
3,19% 

147.417 
70,45% 

61.843 
29,55% 

43.290 

Eelde 79.472 
1,21% 

32.064 
40,35% 

47.408 
59,65% 

33.186 

Total 6.568.588 
100% 

2.796.186 
42,57% 

3.772.402 
57,43% 

2.640.682 

Table 3.7: Total inbound flows (number of trolleys); suppliers in the Netherlands  

 
To further analyse the potential inter-auction transport of the inbound flows, the supply from 
the “other areas” is further assigned to the other five auctions. After consultation of several 
floriculture transport companies, we obtained that 70% of the supply goes directly to the 
auction where the products are physically auctioned. The remaining 30% is first transported 
to the nearest auction location and consequently transported further to the final auction 
location where the products are auctioned.  
 
For the analysis we are interested in the 70% that are directly transported, bypassing the 
nearest auction, to the auction where physically auctioned. Accordingly, the figures shown in 
table 3.8 represent 70% of the total inbound flows. Table A3.5 gives the total inbound flows 
(i.e. 100%). In table 3.8 it is shown that most of the inbound flows classified as inter-auction 
transport (i.e. not going to the nearest auction location) are concentrated towards and within 
the western part of the Netherlands, especially to and between the three largest (export) 
auctions Aalsmeer, Naaldwijk and Rijnsburg. For example, of the total amount of products 
from the supply area Naaldwijk (i.e. having Naaldwijk as their nearest auction location) 
70,10% goes to Aalsmeer, while only 2,13% and 0,95% goes to Venlo and Eelde 
respectively. The same pattern can be distinguished for the other auction locations. 
Furthermore, it can be noticed that Aalsmeer and Rijnsburg are net receivers of products, 
i.e. they receive more products from other areas than that they send to those areas. This can 
be explained by the size and purchasing power of Aalsmeer causing that growers want to 
sell (part of) their products at Aalsmeer to reach as much buyers as possible. Traditionally, 
Rijnsburg is a ‘buyer’s auction’, i.e. several large buyers are located in Rijnsburg, whereas 
its allocated supply area is relatively small.  Naaldwijk and Bleiswijk, when considered to be 
consolidated for this calculation purpose due to the postal code area 26, on the other hand, 
are situated in the heart of ‘het Westland’, one of the largest production areas of floricultural 
products in the Netherlands; accordingly they are net distributors of products.  
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Table 3.8: Inbound flows (70% of the total) (number of trolleys) per nearest auction; percentages per origin add 
up to 100% 

3.3.1.1  Performance indicators 

The numbers of trolleys given in table 3.8 are used to calculate the performance indicators.. 
Since FloraHolland has no data about the collection transport of products, it was not possible 
to calculate accurate cost figures for this part of the transport. Therefore, for the inbound 
flows, the performance indicators consider only the transport of driving from the defined 
nearest auction location of a grower to another auction location where the products are 
auctioned. Other transport costs of the grower are not taken into account. So, for example, 
when a grower having Eelde as his nearest auction location supplies products directly to 
Aalsmeer (see figure 3.1b), the performance indicators only consider the transport part from 
from Eelde to Aalsmeer, i.e. the route between the auction locations (fixed kilometres). All 
other transport of growers is not incorporated.  
 

In table 3.9 the numbers of vehicles are shown. Tables 3.10 and 3.11 present the total 
distances (in kilometres) and transit times (in hours), respectively.  In table 3.12 the CO2-
emissions are presented. The resulting total transport costs (in €) are depicted in table 3.13.  
 

Number of truck movements Inbound flows 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   11.993 8.926 1.635 814 968 24.336 

Naaldwijk 30.019   8.208 3.278 911 409 42.825 

Rijnsburg 14.141 7.961   915 344 308 23.669 

Bleiswijk 19.825 15.350 4.904   500 274 40.853 

Venlo 19.866 8.901 2.562 732   198 32.259 

Eelde 4.799 1.210 1.066 225 244   7.544 

Total 88.650 33.422 16.740 5.150 1.999 1.189 147.150 

Table 3.9: Number of truck movements associated with inter-auction transport of inbound flows  
 

Inbound flows from suppliers in the Netherlands (70%) 
Auction 

Supply area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

184.691 
49,28% 

137.452 
36,68% 

25.170 
6,72% 

12.532 
3,34% 

14.902 
3,98% 

374.746 
100% 

Naaldwijk 462.282 
70,10% 

  
  

126.394 
19,17% 

50.481 
7,65% 

14.016 
2,13% 

6.284 
0,95% 

659.457 
100% 

Rijnsburg 217.764 
59,75% 

122.595 
33,64% 

  
  

14.085 
3,86% 

5.293 
1,45% 

4.739 
1,30% 

364.476 
100% 

Bleiswijk 305.299 
48,53% 

236.379 
37,57% 

75.513 
12,00% 

  
  

7.697 
1,22% 

4.215 
0,67% 

629.102 
100% 

Venlo 305.927 
61,58% 

137.064 
27,59% 

39.451 
7,94% 

11.271 
2,27% 

  
  

3.046 
0,61% 

496.758 
100% 

Eelde 73.898 
63,63% 

18.631 
16,04% 

16.404 
14,12% 

3.458 
2,98% 

3.751 
3,23% 

  
  

116.143 
100% 

Total 1.365.169 
51,70% 

699.360 
26,48% 

395.213 
14,97% 

104.464 
3,96% 

43.290 
1,64% 

33.186 
1,26% 

2.640.682 
100% 
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Distance (in kilometres) Inbound flows 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde  Total 

Aalsmeer   671.608 276.706 88.290 142.450 197.472 1.376.526 

Naaldwijk 1.681.064   279.072 91.784 139.383 102.659 2.293.962 

Rijnsburg 438.371 270.674   22.875 72.240 69.608 873.768 

Bleiswijk 1.070.550 429.800 122.600   91.000 62.472 1.776.422 

Venlo 3.476.550 1.361.853 538.020 133.224   49.500 5.559.147 

Eelde 978.996 303.710 240.916 51.300 61.000   1.635.922 

Total 7.645.531 3.037.645 1.457.314 387.473 506.073 481.711 13.515.747 

Table 3.10: Distance (in kilometres) associated with inter-auction transport of inbound flows 
 

 

Transit times (in hours) Inbound flows 

Auction
Supply area 

  Aalsmeer   Naaldwijk   Rijnsburg   Bleiswijk   Venlo   Eelde   Total 

 Aalsmeer   11993,00 6694,50 1635,00 1831,50 2420,00 24.574,00

 Naaldwijk 30.019,00  8.208,00 2.458,50 2.049,75 1.124,75 43.860,00

 Rijnsburg 10.605,75 7.654,00  897,00 860,00 770,00 20.786,75

 Bleiswijk 19.825,00 11.512,50 4.914,00  1.000,00 685,00 37.936,50

 Venlo 44.698,50 20.027,25 6.405,00 1.464,00  544,50 73.139,25

 Eelde 11.997,50 3.327,50 2.665,00 562,50 671,00  19.223,50

 Total 117.145,75 54.514,25 28.886,50 7.017,00 6.412,25 5.544,25 219.520,00

Table 3.11: Transit times (in hours) associated with inter-auction transport of inbound flows 

 
 

CO2-emissions (in kilotons) Inbound flows 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   0,571  0,235 0,075 0,121 0,168 1,170 

Naaldwijk 1,429   0,237 0,078 0,118 0,087 1,950 

Rijnsburg 0,373 0,230   0,019 0,061 0,059 0,743 

Bleiswijk 0,910 0,365 0,104   0,077 0,053 1,510 

Venlo 2,955 1,158 0,457 0,113   0,042 4,725 

Eelde 0,832 0,258 0,205 0,044 0,052   1,391 

Total 6,499 2,582 1,239 0,329 0,430 0,409 11,488 

Table 3.12: CO2-emissions (in kilotons) inter-auction transport of inbound flows 
 
 

Transport costs (in €) Inbound flows 
Auction 

Supply area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   1.222.327 503.605  160.688  259.259  359.399  2.505.277 

Naaldwijk 3.059.536    507.911  167.047  253.677  186.839  4.175.011 

Rijnsburg 797.835  492.627    41.633  131.477  126.687  1.590.258 

Bleiswijk 1.948.401  782.236  223.132    165.620  113.699  3.233.088 

Venlo 6.327.321  2.478.572  979.196  242.468    90.090  10.117.648 

Eelde 1.781.773  552.752  438.467  93.366  111.020    2.977.378 

Total 13.914.866  5.528.514  2.652.311  705.201  921.053  876.714  24.598.660 

Table 3.13: Transport costs (in €) inter-auction transport of inbound flows 
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3.3.2  Outbound flows 

For the outbound flows of products the same analysis is performed as for the inbound flows 
of products.  
 
In table 3.14 an overview is given of the outbound flows to buyers in the Netherlands. As for 
the inbound flows, the allocation of postal codes in table 3.5 is used to define the “demand 
areas” and “other areas”. The demand area of an auction consists of the postal code areas 
assigned to their nearest auction location. The other areas are the five demand areas having 
one of the other five auction locations as their nearest location. 
 

Outbound flows to buyers in the Netherlands 
(number of trolleys) 

Auction Total 
 
Inside  
demand area 

To other areas 

Aalsmeer 3.608.939 
50,30% 

2.676.519 
74,16% 

932.420 
25,84% 

Naaldwijk 2.116.176  
29,50% 

1.175.379 
55,54% 

940.797 
44,46% 

Rijnsburg 966.103 
13,47% 

744.296 
77,04% 

221.807 
22,96% 

Bleiswijk 215.906 
3,01% 

87.908 
40,72% 

127.998 
59,28% 

Venlo 186.759 
2,60% 

170.775 
91,44% 

15.984 
8,56% 

Eelde 80.378 
1,12% 

70.451 
87,65% 

9.927 
12,35% 

Total 7.174.261 
100% 

4.925.328 
68,65% 

2.248.993 
31,35% 

Table 3.14: Total outbound flows to buyers in the Netherlands (number of trolleys) 

 

In total, nearly 70% of the products are bought by buyers located in the demand areas of the 
auctions. This figure confirms the result of an earlier research of FloraHolland, which 
revealed that for Aalsmeer, Naaldwijk and Rijnsburg it holds that around 70% of the products 
auctioned at those auction locations, remains at that location. The figure for Naaldwijk is 
lower than 70%, which can be explained by the allocation of postal code areas and the fact 
that Naaldwijk and Bleiswijk share postal code area 26. Accordingly, this implies that for 
Naaldwijk the percentage of products bought by customers in its demand area should 
possibly be higher than 55,54%. 
 
The figures of Venlo and Eelde are relatively high. This can be explained by the fact that 
these locations are designated as regional auctions, serving mainly customers in their own 
region. The amount of products bought in the nearest areas for Bleiswijk is low compared to 
the others. Again, this can largely be explained by the fact that Bleiswijk and Naaldwijk share 
the postal code area 26, causing that a relatively high amount of products is assigned to 
other areas, in this case having Naaldwijk as their nearest demand area.  
 

In table 3.15 a more detailed look is given to the outbound flows. The percentages add up to 
100% in the rows of the auction where the products are sold. So, for example 490.463 
trolleys, i.e. 52,60%, are transported from Aalsmeer to Rijnsburg. As for the inbound flows, 
most of the inter-auction transport occurs between the auction locations situated in the 
western part of the Netherlands. In total, 89% of the total inter-auction transport of the 
outbound flows occurs between Aalsmeer, Bleiswijk, Rijnsburg and Bleiswijk. 
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Outbound flows to buyers in the Netherlands 

Demand area  
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

260.064 
27,89% 

490.463 
52,60% 

58.137 
6,24% 

68.748 
7,37% 

55.008 
5,90% 

932.420 
100% 

Naaldwijk 270.508 
28,75%   

395.032 
41,99% 

209.981 
22,32% 

56.367 
5,99% 

8.909 
0,94% 

940.797 
100% 

Rijnsburg 100.313 
45,23% 

75.222 
33,91%   

18.675 
8,42% 

21.383 
9,64% 

6.214 
2,80% 

221.807 
100% 

Bleiswijk 40.445 
31,60% 

44.332 
37,62% 

24.223 
18,92%   

10.730 
8,38% 

4.447 
3,47% 

127.998 
100% 

Venlo 4.805 
30,06% 

248 
1,55% 

46 
0,29% 

9.497 
59,42%   

1.388 
8,68% 

15.984 
100% 

Eelde 8.109 
81,69% 

1 
0,01% 

53 
0,53% 

1.144 
11,52% 

620 
6,25%   

9.927 
100% 

Total 424.181 
18,86% 

383.687 
17,06% 

909.817 
40,46% 

297.434 
13,23% 

157.848 
7,02% 

75.966 
3,38% 

2.248.933 
100% 

Table 3.15: Outbound flows (number of trolleys) per nearest auction; percentages per auction add up to 100%  

3.3.2.1  Performance indicators 

The performance indicators as described in section 3.3.1.2 for the inbound flows are also 
calculated for the outbound flows. Here, only the costs of the transport (in €) are shown in 
table 3.16. The other performance indicators can be found in the appendix in tables A3.6-
A3.9.  
 

Transport costs (in €) Outbound flows 

Demand area 
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   1.721.225  1.796.921  371.105  1.422.103  1.326.212  6.637.565  

Naaldwijk 1.790.327   1.587.346  694.891  1.019.442  264.499  5.356.504  

Rijnsburg 367.520  302.284    55.192  530.876  166.173  1.422.044  

Bleiswijk 258.182  159.352  71.572    230.874  119.923  839.903  

Venlo 99.691  4.734  1.147  204.375    41.405  351.351  

Eelde 195.665  457  1.234  31.122  18.655    247.132  

Total 2.711.383 2.188.051 3.458.218 1.356.684 3.221.950 1.918.213 14.854.500 

Table 3.16: Transport costs (in €) inter-auction transport of outbound flows 

3.3.3 FloraHolland Connect 

For the transactions in 2009 that took place via FloraHolland Connect (Connect), the auction 
location of the transactions is not registered for the auctions Naaldwijk, Rijnsburg, Bleiswijk, 
Venlo and Eelde. Only for Aalsmeer the exact inbound and outbound flows are known. 
Therefore the inbound and outbound flows of the first five auction locations are estimated, 
using the results of the analysis of the inbound and outbound flows of the clock trade, as 
discussed in sections 3.3.1 and 3.3.2. 
 
For the Connect inbound flows outbound flows, the numbers of packaging units are 
converted into numbers of trolleys, in the same way as for the inbound flows of the clock 
trade, i.e. by using an average number of PU per trolley (table 3.2; section 3.2.1). 
Accordingly, the numbers of PU supplied to Aalsmeer are divided by 27. For the other five 
auction locations a weighted average of 31 is calculated, that is applied to each of them, 
since it is by lack of registered information at this point in time not possible to calculate 
separate averages by auction. The weighted average is calculated by dividing the total 
number of PU of the five auctions through the total number of trolleys from the trolley fee 
data (table 3.2).In the following sections we discuss the analysis of the inbound and 
outbound flows. A detailed description of the estimation methods of both flows can be found 
in the appendix.  
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3.3.3.1  Inbound flows 

The total inbound flows of Connect to each auction location are shown in table 3.17. As for 
the inbound flow of the clock trade, nearly 50% of the trolleys are transported to Aalsmeer. 
Furthermore, the percentages of the total number of trolleys supplied by supply areas and 
other areas are equal to those of the inbound flow of the clock trade (see table 3.7 in section 
3.3.1). This can be explained by the fact that the number of trolleys to Naaldwijk, Rijnsburg, 
Bleiswijk, Venlo and Eelde are estimated using the results of the inbound flows of the clock 
trade.  
 
In table 3.18 the inbound flows caused by growers in other areas are further analysed. 
Again, as we did for the clock trade, we assume that 70% of the trolleys are transported 
directly to the auction where the transaction takes place. Accordingly, the figures in table 
3.18 represent 70% of the total inbound flows originating from the other areas, i.e. supply 
areas having another auction location as its nearest location.  
 
The results in table 3.18 show that most of the inter-auction transport of inbound flows 
occurs to and between Aalsmeer, Rijnsburg and Naaldwijk. Furthermore, as for the clock 
trade, Aalsmeer and Rijnsburg are the largest net receivers of products, i.e. they receive 
more products from other supply areas than that they send to those areas; whereas 
Naaldwijk and Bleiswijk are net distributors of products.  
 

Inbound flows FloraHolland Connect 
(number of trolleys) 

Auction Total Supply area Other areas 

Aalsmeer 1.886.571 
46,97% 

699.409 
37,07% 

1.187.162 
62,93% 

Naaldwijk 1.341.133 
33,39% 

765.456 
57,08% 

575.677 
42,92% 

Rijnsburg 506.797 
12,62% 

134.427 
26,52% 

372.370 
73,48% 

Bleiswijk 141.502 
3,52% 

43.043 
30,42% 

98.459 
69,58% 

Venlo 95.581 
2,38% 

54.160 
56,66% 

41.421 
43,34% 

Eelde 44.833 
1,12% 

15.789 
35,22% 

29.044 
64,78% 

Total 4.016.417 
100% 

1.712.284 
42,63% 

2.304.133 
57,37% 

Table 3.17: Total inbound flows Connect; suppliers in the Netherlands (number of trolleys) 

 

 

Inbound flows FloraHolland Connect 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

103.871 
49,28% 

77.313 
36,68% 

14.164 
6,72% 

7.040 
3,34% 

8.389 
3,98% 

210.776 
100% 

Naaldwijk 289.446 
63,97% 

  
  

104.700 
23,14% 

41.521 
9,18% 

11.624 
2,57% 

5.212 
1,15% 

452.502 
100% 

Rijnsburg 127.745 
62,39% 

64.357 
31,43% 

  
  

7.394 
3,61% 

2.779 
1,36% 

2.488 
1,21% 

204.762 
100% 

Bleiswijk 242.703 
50,27% 

175.216 
36,29% 

56.076 
11,61% 

  
  

5.704 
1,18% 

3.123 
0,65% 

482.822 
100% 

Venlo 95.133 
57,57% 

50.357 
30,47% 

14.494 
8,77% 

4.141 
2,51% 

  
  

1.119 
0,68% 

165.243 
100% 

Eelde 75.987 
78,51% 

9.174 
9,48% 

8.077 
8,35% 

1.702 
1,76% 

1.847 
1,91% 

  
  

96.788 
100% 

Total 831.013 
51,52% 

402.974 
24,98% 

260.659 
16,16% 

68.921 
4,27% 

28.995 
1,80% 

20.331 
1,26% 

1.612.893 
100% 

Table 3.18: Inbound flows (number of trolleys) per nearest auction;  
percentages per origin add up to 100% 
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In table 3.19 the transport costs (in €) resulting from the inbound flows of FloraHolland 
Connect are presented. The number of truck movements, distances, transit times and CO2-
emissions can be found in tables A3.10-A3.13 in the appendix. As for the inbound flows in 
section 3.3.1.1, the performance indicators consider only the transport between the defined 
nearest auction location and a distant auction location where the products are sold.  
 

Transport costs (in €) Inbound flows FloraHolland Connect 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   687.450 283.285 90.418 145.873 202.348 1.409.373 

Naaldwijk 1.915.688   420.722 137.439 210.237 154.862 2.838.949 

Rijnsburg 468.060 258.597   21.886 69.178 66.634 884.354 

Bleiswijk 1.548.893 579.823 165.711   122.890 84.237 2.501.554 

Venlo 1.967.693 910.564 360.032 89.104   33.215 3.360.608 

Eelde 1.832.267 272.265 215.943 46.061 54.600   2.421.135 

Total 7.732.601 2.708.699 1.445.693 384.906 602.779 541.295 13.415.973 

Table 3.19: Transport costs (in €) inter-auction transport of inbound flows FloraHolland Connect 

3.3.3.2  Outbound flows 

In table 3.20 an overview is given of the outbound flows of FloraHolland Connect. As for the 
inbound flows, the allocation of postal codes in table 3.5 is used to define the “demand 
areas” and “other areas”. The demand area of an auction consists of the postal code areas 
allocated to their nearest auction location.  
 

Outbound flows FloraHolland Connect 
(number of trolleys) 

Auction Total Demand area Other areas 

Aalsmeer 1.859.902 
47,27% 

1.540.526 
82,83% 

319.376 
17,17% 

Naaldwijk 1.472.923 
37,43% 

930.873 
63,20% 

542.050 
36,80% 

Rijnsburg 330.036 
8,39% 

174.775 
52,96% 

155.261 
47,04% 

Bleiswijk 180.704 
4,59% 

106.288 
58,82% 

74.416 
41,18% 

Venlo 72.327 
1,84% 

57.299 
79,22% 

15.028 
20,78% 

Eelde 18.832 
0,48% 

11.986 
63,65% 

6.846 
36,35% 

Total 3.934.724 
100% 

2.821.747 
71,71% 

1.112.977 
28,29% 

Table 3.20: Total outbound flows FloraHolland Connect to buyers in the Netherlands (number of trolleys) 

 

The results in table 3.20 are to a large extent comparable to the figures of the outbound 
flows of the clock trade in table 3.14. In total, more than 70% of the products are bought by 
buyers in the nearest demand area of the auction location. A more detailed analysis of the 
outbound flows is provided in table 3.21. The figures in table 3.21 show that 85% of the inter-
auction transport takes place between the four auction locations situated in the western part 
of the Netherlands, i.e. Aalsmeer, Naaldwijk, Rijnsburg and Bleiswijk, as was also the case 
for the outbound flows of the clock trade. Compared to the figures of the outbound flows of 
the clock trade, the relatively high amount of products received by Bleiswijk from other 
auctions, stands out. This figure of 36,82% can be explained by the fact that Bleiswijk is an 
auction (partly) designated for retail, florists, garden centers and supermarkets. These 
buyers mainly buy their products via FloraHolland Connect, causing the relatively large 
share of products transported to Bleiswijk.  
 
In table 3.22 the resulting transport costs (in €) are shown. The other performance indicators 
can be found in tables A3.14-A3.17 in the appendix.  
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Outbound flows FloraHolland Connect 

Demand area 
Auction   

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

75.344 
23,59% 

76.684 
24,01% 

120.488 
37,73% 

30.852 
9,66% 

16.009 
5,01% 

319.376 
100% 

Naaldwijk 174.978 
32,28% 

  
  

92.761 
17,11% 

253.883 
46,84% 

18.912 
3,49% 

1.516 
0,28% 

542.050 
100% 

Rijnsburg 64.876 
41,79% 

59.575 
38,37% 

  
  

22.579 
14,54% 

7.174 
4,62% 

1.057 
0,68% 

155.261 
100% 

Bleiswijk 26.236 
35,26% 

38.136 
51,25% 

5.688 
7,64% 

  
  

3.600 
4,84% 

756 
1,02% 

74.416 
100% 

Venlo 3.101 
20,63% 

197 
1,31% 

11 
0,07% 

11.483 
76,41% 

  
  

236 
1,57% 

15.028 
100% 

Eelde 5.241 
76,56% 

1 
0,01% 

13 
0,19% 

1.383 
20,20% 

208 
3,04% 

  
  

6.846 
100% 

Total 274.432 
24,66% 

173.253 
15,57% 

175.157 
15,74% 

409.816 
36,82% 

60.746 
5,46% 

19.574 
1,76% 

1.112.977 
100% 

Table 3.21: Outbound flows FloraHolland Connect (in number of trolleys) per auction;  
percentages per auction add up to 100%  

 
 

Transport costs (in €) Outbound flows FloraHolland Connect 

Demand area 
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   498.695  280.972  768.943  638.274  386.131  2.573.014  

Naaldwijk 1.158.117   372.765  840.127  342.227  45.225  2.758.461  

Rijnsburg 237.697  239.414    66.749  178.105  28.381  750.346  

Bleiswijk 167.469  126.228  16.835    77.510  20.748  408.790  

Venlo 64.337  3.620  382  247.105    7.280  322.724  

Eelde 126.606  457  1.234  37.346  6.370    172.014  

Total 1.754.227 868.413 672.188 1.960.269 1.242.487 487.765 6.985.349 

Table 3.22: Transport costs (in €) inter-auction transport of outbound flows FloraHolland Connect 

3.3.4 Import 

The fourth and final type of inter-auction transport is caused by the import handling 
departments of Naaldwijk, Rijnsburg and Venlo and the external import handlers at 
Aalsmeer. They receive products from outside the European Union and have them 
transported to other auction locations, after processing them. In table 3.23 the numbers of 
trolleys that are transported by the import departments to the various auction locations are 
shown. The manager of the import handling department at Venlo has indicated that in 2009 
no trolleys were transported from Venlo to any of the other auctions. Therefore, the import 
handling department at Venlo is not taken into account in this analysis. The percentages in 
table 3.23 are percentages from the total figures in the last column. For example, 52,29% of 
the products received by the external import handlers at Aalsmeer are transported to 
Naaldwijk and of the total number of trolleys received by FloraHolland, 88,85% is processed 
at Aalsmeer. 
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Total import flows 
(number of trolleys) 

Auction 
Import handling 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

309.372 
52,29% 

215.900 
36,49% 

64.008 
10,82% 

0 
0,00% 

2.402 
0,41% 

591.682 
100% 

Naaldwijk 9.530 
18,12% 

  
  

9.174 
17,44% 

15.646 
29,75% 

15.711 
29,87% 

2.530 
4,81% 

52.591 
100% 

Rijnsburg 7.437 
34,39% 

2.593 
11,99% 

  
  

8.281 
38,30% 

633 
2,93% 

2.680 
12,39% 

21.624 
100% 

Venlo 0 0 0 0  0 0 

Total 16.967 
2,55% 

311.965 
46,85% 

225.074 
33,80% 

87.935 
13,21% 

16.344 
2,45% 

7.612 
1,14% 

665.897 
100% 

Table 3.23: Inter-auction flows of imported products (number of trolleys) 
 

3.3.4.1 Performance indicators 

Also for the import flows the number of truck movements needed, the distances, the transit 
times, the CO2-emission levels, and the transport costs are calculated. The first four 
performance indicators can be found in tables A3.18-A3.21 in the appendix. The transport 
costs (in €) are shown below in table 3.24. 
 

Transport costs (in €) Import flows 

Auction 
Import handling 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   2.047.573  791.008  408.550  0  57.920  3.305.051  

Naaldwijk 63.088    36.880  51.775  284.308  75.375  511.427  

Rijnsburg 27.251  10.458    24.479  16.052  71.981  150.221  

Venlo 0 0 0 0  0 0 

Total 90.339  2.058.031  827.889  484.804  300.360  205.276  3.966.699  
Table 3.24: Transport costs (in €) associated with import flows 
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3.3.5 Inefficient flows 

It is possible that for example a grower of freesias located near Naaldwijk delivers products 
at Aalsmeer, where they are auctioned and purchased by a buyer also located near 
Naaldwijk (see figure 3.7). Consequently, the same freesias are transported back and forth. 
We call this an ‘inefficient’ transport flow. In fact, the transport flows from Naaldwijk to 
Aalsmeer and back to Naaldwijk could have been avoided, when the products were 
transported to the nearest auction of the grower and buyer, i.e. Naaldwijk.  
 

 

 
 
For each auction location these inefficient flows are analysed. Again, the postal code areas 
of table 3.5 are used to obtain the figures for each auction. Accordingly, the inefficient flows 
are flows of the same products of which the grower and the buyer are located in the same 
supply and demand area of the nearest auction location, while the products are auctioned at 
a different auction location. The results are shown in table 3.25. In total 6,90% of products 
supplied by growers in the Netherlands have the same origin and destination. For example, 
42.972 trolleys are auctioned at Aalsmeer, while the growers and buyers are both situated in 
the postal code areas having Naaldwijk as their nearest auction location. The percentages in 
table 3.25 are the percentages in terms of the total number of products supplied by growers 
of the various areas to the six auction locations as given in table A3.5. Accordingly, this 
means that of the total supply at Aalsmeer from growers having Naaldwijk as their nearest 
auction, 6,51% is classified as inefficient, i.e. is purchased by buyers also having Naaldwijk 
as their nearest auction location (see figure 3.7).  

Figure 3.7: Inefficient transport flow between Naaldwijk and Aalsmeer 
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Inefficient flows (From supply/demand area to auction back to supply/demand area) 
Auction 

Supply/Demand area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

32.185 
11,75% 

29.183 
13,42% 

7.104 
19,33% 

299 
1,64% 

279 
1,27% 

69.050 
12,90% 

Naaldwijk 42.972 
6,51% 

  
  

14.277 
7,92% 

25.351 
35,45% 

143 
0,71% 

136 
1,51% 

82.879 
8,80% 

Rijnsburg 25.277 
9,29% 

27.710 
16,46% 

  
  

1.737 
8,80% 

0 
0,00% 

4 
0,04% 

54.728 
10,51% 

Bleiswijk 11.957 
2,74% 

22.564 
6,68% 

1.039 
0,96% 

  
  

626 
5,69% 

545 
9,05% 

36.731 
4,09% 

Venlo 7.640 
1,75% 

4.085 
2,09% 

1.233 
2,19% 

573 
3,56% 

  
  

34 
0,78% 

13.565 
1,91% 

Eelde 1.644 
1,91% 

116 
0,06% 

109 
0,50% 

97 
2,14% 

32 
0,60%   

1.998 
1,20% 

Total 89.490 
4.63% 

86.660 
8.67% 

45.841 
8.12% 

34.862 
23.45% 

1.100 
1.78% 

998 
2.06% 

258.951 
6,90% 

Table 3.25: Inefficient transport flows (number of trolleys) 

 
The highest inefficient flow is the one of products auctioned at Bleiswijk and supplied and 
bought by growers located in postal code areas having Naaldwijk as their nearest auction. A 
possible reason for this high percentage (35,45%) is again that the auctions of Naaldwijk and 
Bleiswijk have the same 2-position postal code area, namely 26. 
 
Table 3.25 shows that there are large differences between the inefficient flows, dependent 
on the combination of supply/demand area and auction location. Therefore, in table 3.26 the 
spread in percentages inefficient flows are shown.  
 

Supply/Demand area Spread in percentages inefficient flows 

Aalsmeer 1,27% - 19,33% 

Naaldwijk 0,71% - 35,45% 

Rijnsburg 0,00% - 16,46% 

Bleiswijk 0,96% - 9,05% 

Venlo 0,78% - 3,56% 
Eelde 0,06% - 2,14% 

Table 3.26: Spread in percentages of inefficient flows 

 

In total, 6,90% of the trolleys supplied to the six auction locations is classified as inefficient. 
The associated costs with the inefficient flows are shown in table 3.27. It has to be noticed 
that these costs are the costs for the transport between the nearest auction location of the 
grower to the auction where the products are auctioned and includes the transport back to 
the auction where the buyer is located, i.e. the same nearest auction location of the grower. 
So, other transport costs of the grower are not taken into account as explained in section 
3.3.1.1.  The inbound part of the indicators is calculated in the same way as for the inbound 
flows. The other four performance indicators can be found in tables A3.22-A3-25. 
 

Transport costs (in €) Inefficient flows  
Auction 

Supply/Demand area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   426.026  213.832  90.811  12.740  14.109  757.517  

Naaldwijk 568.917   114.849  167.862  5.569  8.223  865.421  

Rijnsburg 185.283  222.768    10.283  0  823  419.157  

Bleiswijk 152.727  149.415  6.188    207.356  29.877  545.563  

Venlo 316.589  148.141  61.916  25.174    2.730  554.550  

Eelde 79.454  7.309  6.581  5.809  14.560    113.714  

Total 1.302.971 953.658 403.367 299.940 240.225 55.761 3.255.922 
Table 3.27: Transport costs (in €) associated with inefficient flows 
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3.4 Conclusion 
The objective of the analysis of the inter-auction transport was to quantify the different inter-
auction transport flows and to define a base case scenario with which new scenarios can be 
compared.  
 
The analysis in this chapter has quantified in a detailed an in-depth way the inter-auction 
transport of products. First of all, in section 3.3.1 it is shown that for nearly 60% of the supply 
of products another auction location was more nearby than the location they were delivered 
at. Moreover, of this 60% only 30% is transported to the nearest auction location first; the 
remaining 70% is transported directly to the auction location where the products are sold. 
Secondly, of the outbound flows, discussed in section 3.3.2, around 30% of the products 
have to be transported to another auction location. The same patterns were identified for the 
inbound and outbound flows caused by the trade via FloraHolland Connect. Furthermore, 
the import handling departments and external import handlers at Aalsmeer, Naaldwijk and 
Rijnsburg also transport a fair amount of trolleys to the other auction locations, as was 
analysed in section 3.3.3. Moreover, the analysis of the inefficient flows in section 3.3.5 
shows that for nearly 7% of the trolleys, grower and buyer of the same product and 
transaction are located near the same nearest auction location, while the transaction took 
place at a different auction location. The associated transport costs total approximately €3,3 
million, which is around 5,0% of the total costs associated with the inter-auction transport of 
products. In table 3.28 the total inter-auction flows in number of trolleys are presented. The 
resulting transport costs of the inter-auction transport are presented in table 3.29 and figure 
3.8. 
 

Total number of trolleys inter-auction transport flows  

Supply/Demand area Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Total inbound clock 374.746 659.457 364.476 629.102 496.758 116.143 2.640.682 

Total outbound clock 932.420 940.797 221.807 127.998 15.984 1.388 2.248.933 

Total inbound Connect 210.776 452.502 204.762 482.822 165.243 96.788 1.612.893 

Total outbound Connect 319.376 542.050 155.261 74.416 15.028 6.846 1.112.977 

Total Import 16.967 311.965 225.074 87.935 16.344 7.612 665.897 

Total inter-auction 1.854.285 2.906.771 1.171.380 1.402.273 709.357 228.777 8.281.382 

Of which: 
Inefficient flows 89.490 86.660 45.841 34.862 1.100 998 258.951 

Table 3.28: Total number of trolleys transported between the auctions 

 

 
Type of inter-auction transport Transport costs (in €) 
Inbound clock 24.598.660 

Outbound clock 14.854.500 

Inbound Connect 13.415.973 

Outbound Connect 6.985.349 

Import 3.966.699 
Total 63.821.181 

Of which:  
Inefficient flows 

 
3.255.922 

Table 3.29: Total transport costs (in €) associated with inter-auction transport 
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Figure 3.8: Transport costs (in €) associated with scenario 0 (L=70; R=30) 

3.4.1 Definition of scenario 0 

The results of the analysis of the inter-auction transport show that there is potential for 
improving the inter-auction transport. The analysis reveals that the load factor of vehicles is 
on average equal to 70%. Furthermore, only 30% of the products supplied, are first 
transported to the nearest auction location of the grower. Especially with the trend of 
virtualization of the auctioning process and increasing use of remote buying services, it could 
be more efficient for growers and buyers to transport the products first to the nearest auction 
location and transport them further after the products are actually sold. The current values of 
these two parameters, load factor and routing of the inbound flows, illustrate that the inter-
auction transport has inefficiencies due to its current organization. The results of the analysis 
are set as a base case scenario. Accordingly, in the remainder of this report we will refer to 
the setting with a load factor of 70% (L=70%) and a routing-percentage to the nearest 
auction location of 30% (R=30%), as scenario 0. We use the following notation for the 
scenario: Scenario 0: (L=70; R=30). 
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4. Possibilities for improving inter-auction transport 
 
In chapter 3 we have analysed and quantified the four types of inter-auction transport. Based 
on the results of the analysis a base case scenario, called scenario-0, has been defined. 
With the results of the analysis in mind, this chapter identifies possible new scenarios for a 
more efficient organization of the inter-auction transport. First, the root causes of the inter-
auction transport are identified. Secondly, existing literature on the research area will be 
reviewed. Based on the obtained insights three new scenarios are specified.  
 

4.1 Root causes inter-auction transport 
The four types of inter-auction transport identified in chapter 3 have different causes. 
Jonkman (2010) already identified several causes for each of the four types. In our 
investigation we further elaborated on these causes.  
 
Figure 4.1 presents the causes for the inter-auction transport flows by means of a cause-
and-effect diagram (Ishikawa, 1990). The arrows labelled “Growers in NL and EU” (cause of 
“Inbound”), “Growers outside the EU” (cause of “Import”), and “Buyers” (cause of 
“Outbound”), denote the decisions made by growers and buyers, respectively.  
 
In section 3.1 we already explained that the direction of the inbound flows is determined by 
the choice of the grower, located in the EU, at which auction(s) he wants to sell his products. 
This choice is influenced by differences in price-setting between the auction locations, the 
number and type of buyers and the distance to the auction locations. Furthermore, socio-
psychological factors, labelled as “Emotion, traditions, attitudes and intuition” in figure 4.1, 
affect the decision of the grower. To illustrate, growers transport products themselves to an 
auction location to meet acquaintances or, based on tradition, they transport their products 
to a specific auction location, e.g. Rijnsburg is traditionally the auction for bulb flowers. The 
same motives apply to the choice of the auction(s) by growers situated outside the EU. 
Namely, when growers from outside the EU, e.g. in Africa and South-America, send their 
products to the Netherlands, they indicate at which auction(s) which amount of products 
should be auctioned and/or which amount is reserved for FloraHolland Connect. 
Accordingly, the import handling departments and import handlers know if inter-auction 
transport is needed. Summarizing, decisions of individual growers affect the direction and 
size of the inbound and import flows. The outbound and Connect flows on the other hand are 
caused by decisions and characteristics of the buyer. These flows are determined by the 
assortment that is offered at the auctions, price-setting and whether he purchases at more 
than one location using remote buying services (KOA), while he is located at only one 
auction location. 
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Figure 4.1: Causes inter-auction transport 

 

The most important causes and their effects are summarized below: 

• Traditions and intuition of growers � transport of products to several (distant) auction 
locations 

• Size of buyer population and associated trade volume at auction locations � 
transport of products to and between several auction locations 

• Difference in assortment of products between auction locations � inter-auction 
transport of products to auction location where buyer resides 

 
Before we provide insights from a theoretical point of view, we characterize the floricultural 
supply chain in general terms. First, the supply chain concerns perishable products, causing 
that all the operation in the supply chain are highly time-critical. Furthermore, every auction 
day products are supplied by growers and sold at the same day, i.e. no stock is held. 
Accordingly, the auctions have a break-bulk function of distributing the supply of growers 
over many buyers. The trend in buying via the auction clocks is that buyers purchase small 
quantities from different growers. Consequently, these products have to re-grouped and 
consolidated since buyers purchase products from several growers. The floricultural supply 
chain can also be defined in terms of push and pull supply chains. Because every day the 
auctioning process depends on the amount and diversity of products that growers supply, 
the supply chain is currently primarily a push supply chain. At the same time, direct trade 
through FloraHolland Connect has characteristics of a pull supply chain, since large 
customers such as retail chains and garden centres ask for large quantities with specific 
attributes at a pre-determined price.  
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4.2 Literature review 
Coordinated, integrated logistics operations are essential for supply chain competitiveness 
(Bowersox et al., 2010). One of the logistics operations for which coordination can be 
valuable is transport and distribution. Namely, freight transportation often accounts for even 
two-thirds of the total logistics cost and has a major impact on the level of customer service 
(Ghiani et al., 2004). It is therefore not surprising that transportation planning plays a key 
role in logistics system management and the optimization of transportation costs has 
appeared in the literature as early as in 1939 (Ghiani et al., 2004; Zhang et al., 2007).  
Transportation costs are not only related to type of product, size of shipment and transport 
distance, but also to the type of distribution strategy used. In general, two main distribution 
strategies exist.  
Goods can either be transported directly from supplier to the retail stores or end customer or 
one or more intermediate inventory storage points (i.e. warehouses and/or distribution 
centres), can be used (Simchi-Levi et al., 2008). Bowersox et al. (2010) distinguish two types 
of intermediate inventory storage points: break-bulk and consolidation/end-of-line terminals 
(Bowersox et al., 2010; Crainic and Laporte, 1997). A break-bulk facility receives large-
volume shipments from several suppliers, which are sorted (or classified), consolidated and 
eventually distributed to many customers. Consolidation or end-of-line warehouses on the 
other hand receive small shipments from different plants and consolidate them into larger 
shipments (Bowersox et al., 2010; Crainic and Laporte, 1997; Ghiani et al., 2004).  
 
Distribution strategies or transportation systems are complex organizations. Therefore 
Crainic and Laporte (1997) argue that it is convenient to classify the management policies in 
the following three planning levels (see also Van der Vlist, 2007): 

1) Strategic (long term) planning: This type of planning requires large capital 
investments over long time horizons. Strategic decisions determine general 
development policies and broadly shape the operating strategies of the system. 
Examples of decisions at this level are the design of the physical network (upgrading 
and resizing included), the location of main facilities (e.g. loading and unloading 
terminals, consolidation centres), the definition of broad service and tariff policies, 
etc.  

2) Tactical (medium term) planning: The aim of this planning level is to ensure, over a 
medium term horizon, an efficient and rational allocation of existing resources in 
order to improve the performance of the whole system. Tactical decisions concern for 
example the design of the service network, i.e. route choice and type of service to 
operate, general operating rules for each terminal, and repositioning of resources 
(e.g. empty vehicles).  

3) Operational (short term) planning: This type of planning is performed by local 
management (e.g. freight forwarders, carriers, dispatchers) in a highly dynamic 
environment. The time factor is very important and detailed representations of 
vehicles, facilities and activities are necessary. Examples of operational decisions 
are scheduling of services, routing and dispatching of vehicles and allocations of 
crews and resources. 

These three levels are highly inter-related. At the strategic level, the general policies and 
guidelines for the decisions taken at the tactical level are determined, while decisions at the 
tactical level determine goals, rules and limits for the operational decision level. The data 
flow follows the reverse route, i.e. each planning level provides information essential for 
decision making processes at higher levels (Crainic and Laporte, 1997; Crainic, 2000). 
For each of the above planning levels, models exist for planning and managing freight 
transportation.  
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In this research the focus is on the tactical planning level. Tactical planning is particularly 
relevant for firms and organizations that supply or regulate transportation services, (partially) 
control the routing of goods through the service network, and make intensive use of 
consolidation operations (Crainic, 2000). Furthermore, a differentiation can be made 
between transportation operations that are mainly concerned with long distance movements 
of goods, such as rail transportation and less-than-truckload (LTL) trucking and 
transportation operations that perform several pick up and delivery operations over relatively 
short distances, mainly by truck.  
The first type of transportation is often related to the service network design problem, while 
the latter type is usually related to vehicle routing problems. Both types of problems have 
two objectives. Namely, customers do not expect low tariffs only, but they also require high 
quality services, in terms of speed, flexibility and reliability. Therefore, the aim of tactical 
planning models is not merely an adequate allocation and utilization of existing resources, 
but also the best trade-off between operating costs and service performance (Crainic and 
Laporte, 1997).  
 
For the purpose of this research, we focus on the service network design problem. The goal 
of a service network design model is to plan services and operations to fulfil demand and 
ensure the profitability of the company. To that end service network design is used to 
determine the set of the main issues and decisions: the selection and scheduling of services 
to operate, the specification of the terminal operations, and the routing of freight. Typical 
questions addressed by service network design models regard questions like: What type of 
service to offer?; How often should the service be offered during the planning period?; and 
What are the appropriate terminal workloads and policies? (Crainic, 2000).  The associated 
models usually take the form of network design formulations, a class of mixed-integer 
network optimization problems for which no efficient, exact solution method exists. Instead, 
heuristics are proposed in most cases (Crainic, 2000).  
 
The structure of any large freight transportation system consists of a complex network of 
terminals connected by physical links, e.g. rail tracks, or conceptual links, e.g. sea or truck 
lines. (Crainic and Laporte, 1997). To illustrate the complexity of decisions and trade-offs in 
tactical planning and consolidation of shipments, Crainic (2000) gives an example of the 
routing of a shipment between two terminals of an intermodal service network. The shipment 
is sorted (classified) at the origin terminal and may be routed according to a number of 
strategies, including (Crainic, 2000):  

1) Consolidate the shipment with other shipments going directly to its destination 
terminal and move it by using one of the available direct services of possibly different 
types. 

2) Same consolidation, but move the shipment by using a service that stops at one or 
several other terminals to drop and pick-up cargo. 

3) Consolidate the shipment into a load for an intermediate terminal where it will be 
reclassified and consolidated together with cargo originating at various other 
terminals into a load for its final destination.  

4) Put it on a dedicated service, truck or direct train, if the freight volume is sufficiently 
high and the customer contract allows it.  

 
In the context of retail distribution networks, Van der Vlist (2007) also notices that 
transportation costs can be reduced by the use of consolidation terminals and direct 
distribution. Consolidation terminals may lead to more efficient loading of the transport 
vehicle, while direct shipments may lead to shorter routes (Van der Vlist, 2007; Bowersox et 
al., 2010; Simchi-Levi et al., 2008). A concept proposed by Van der Vlist (2007) is “The 
Carrousel”. In this concept “a retailer distributes any central distribution centre (e.g. a slow 
mover distribution centre) and any retail consolidation centre over the regional distribution 
centres” (Van der Vlist, 2007). Consequently, it is not required anymore that suppliers deliver 
their products at several distribution centres, but at only one, possibly the nearest, location. 
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The retailer then has to transport the products from the distribution centre where the 
products are delivered, to their destined distribution centre.  
This leads to inter-distribution centre transport flows. Since suppliers are allocated to 
different distribution centre locations, a “carrousel” of inter-distribution transport will provide 
each distribution centre with the required amount of products (Van der Vlist, 2007).  
For this routing issue a specific class of the vehicle routing problem exists, namely the Multi-
Depot Vehicle Routing Problem with Inter-Depot Routes (MDVRPI). This type of problem 
has not received much attention from researchers (Crevier et al., 2007). The MDVRPI is 
useful in contexts where a vehicle can be replenished at intermediate depots along their 
route (Crevier et al., 2007), as in the case of the inter-auction transport. 

4.3 Defining redesign scenarios 
The analysis of the inter-auction transport and its root causes combined with the literature 
review, provide several opportunities for the redesign scenarios. These redesign scenarios 
are elaborated in chapter 5. 
 
In defining the scenarios that are investigated, we first look at the load factor (i.e. the 
percentage of the vehicle capacity that is actually used). On average the load factor is equal 
to 70% for both the inbound flows and the outbound and import flows. As explained in 
chapter 3 and in Jonkman (2010) the organization of the inter-auction transport, especially 
the outbound (clock trade and FloraHolland Connect) and import flows, is not coordinated, 
i.e. they are organized independent from each other. Intuitively, the load factor could be 
increased, when shipments are consolidated through more coordination between the 
different flows. Therefore, the first redesign scenario implies the increase and optimization of 
the load factor of vehicles for all four types of inter-auction transport and is called the “load 
factor-scenario”. 
 
For the second redesign scenario, we have looked at the inbound flows, both of the clock 
trade and FloraHolland Connect. After all, the analysis shows that the inbound flows account 
for the highest share in the cost for the inter-auction transport (see figure 3.7 in section 3.4). 
Recall that these costs are the additional costs of transporting the products to an auction 
location other than the nearest. The most import reason for this is the choice of the auction 
at which a grower wants to sell his products. The increasing trend of the virtualization of the 
auction process and the use of remote buying services, however, implies that in the future it 
does not matter anymore at which auction the products are actually delivered.  
 
In the literature, the decision of transport products to one or more auction locations is 
classified as a “route choice” at the tactical planning level. In chapter 3 we explained that 
currently 70% of the inbound does not go to the nearest auction first. Furthermore, these 
routing decisions cause that nearly 7% of the products have a grower and a buyer located 
near the same auction, while the products are auctioned at another auction location (i.e. 
inefficient flows of section 3.3.5). Consequently, the second redesign scenario that is 
examined is called the “Routing-scenario”. This scenario implies that the percentage of 
inbound flows, both of clock trade and FloraHolland Connect, which first goes to the nearest 
auction location, is increased and optimized. 
 
Finally, a third redesign scenario is defined by combining the first two scenarios. The third 
scenario implies the simultaneous increase of the routing percentage to the nearest auction 
location as well as of the load factor. This scenario will be named “Hubways-scenario”, after 
the project launched by FloraHolland which aims at improving the logistics within the network 
of auction locations and future hubs of the company.  
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The three redesign scenarios in table 4.1. In the remainder of the report we use the notation 
defined in section 3.4, scenario x: (L; R), where L denotes the load factor and R the 
percentage of products that are transported first to the nearest auction location. The 

optimization of both values is denoted by the symbol *.  
 
  

Scenario 0 
(Base case;  

analysis chapter 3) 
 

 
Scenario 1 

(Load factor) 

 
Scenario 2 
(Routing) 

 
Scenario 3 
(Hubways) 

 
Load factor (L) 
(varied for 
inbound, 
outbound and 
import flows) 

 
Load factor of 70% 
ρ = 0,70 
 

 
Optimize  
load factor ρ  
 

 
Load factor  
ρ = 0,70 
 

 
Optimize load 
factor ρ  
 

 
Route (R) 
(varied for 
inbound flows of 
clock trade) 

 
30% of products 
transported first to the 
nearest auction 
(α = 0,30) 
 
 
70% of products 
directly transported to 
auction where they are 
auctioned  
(1-α = 0,70) 
 

 
Routing: 
α = 0,30 
1-α = 0,70 
 

 
Optimize  
routing α  
 

 
Optimize routing 
α  
 

 
Notation 

 
Sc.0 (L=70; R=30) 

 
Sc.1 (L*; R=30) 

 
Sc.2 (L=70; R*) 

 
Sc.3 (L*; R*) 
 

Table 4.1: Overview of redesign scenarios 
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5. Redesign scenarios 
 

In the previous chapter three redesign scenarios are defined. This chapter compares and 
discusses in three sections the results of these scenarios with the results of scenario 0 
(L=70; R=30) as defined in chapter 3. Finally, a conclusion is given. 
 

5.1 Redesign scenario 1: Optimize load factor (L*; R=30) 

5.1.1 Defining an upper bound for the load factor 

The load factor of the vehicles used for the inter-auction transport of floricultural products is 
bounded by constraints, such as time and the type of product. For example, the amount of 
products that is ready for transport at a certain moment depends on the time the products 
arrive at the box of the buyer or his logistics service provider in the auction building. Product 
characteristics have also implications for the planning of transport. Some products have to 
be transported at a temperature of 5 degrees Celsius, others at 17 degrees Celsius. 
Accordingly, some product types cannot be transported together in the same trailer. As a 
result, in practice a load factor of 100% cannot be reached. The question than is to which 
level the current 70% load factor can be increased. In interviews, different supply chain 
partners indicated that significant improvements of the load factor would be possible 
(Jonkman, 2010). Consequently, an upper bound for the load factor is defined, in order to 
determine a realistic, optimal scenario. It has to be noticed that since it was not possible to 
analyse the exact inbound flows of the collection transport, this upper bound is defined only 
for the outbound and import flows of products.  
 
For determining an upper bound, a dataset about all clock transactions in weeks 37 and 38 
in 2010 at the auction location Naaldwijk is used. The data set contains for each transaction 
every scan moment, from the time of the transaction up until and including the delivery of the 
products at the box of the buyer or logistics service provider. These datasets are obtained 
from the project group “Throughput times commerce” of FloraHolland Naaldwijk. In order to 
define the number of trolleys destined for inter-auction transport, the number of transactions 
has to be converted into number of trolleys. The following procedure is used for this 
conversion: 

• Based on the transaction data of 2009 used for the analysis in chapter 3, an average 
number of 10 packaging units per transaction was calculated by dividing the total 
number of PU through the total number of transactions. Furthermore, for five 
separate weeks in 2009, including weeks 37 and 38, an average for each auction day 
in those weeks was calculated by dividing the total number of PU auctioned through 
the total number of transactions. On average these figures are also equal to 10 PU 
per transaction. 

• Secondly, as in chapter 3, the number of PU is converted into the number trolleys by 
dividing the number of PU through the average calculated for Naaldwijk of 32 PU per 
trolley (table 3.1 in section 3.2.1).  

• Finally, the number of trolleys destined for inter-auction transport is calculated by 
multiplying the number of trolleys with 0,45 (44,46% in table 3.14), the percentage of 
trolleys that is transported from Naaldwijk to another auction location (see table 3.14 
in section 3.3.2).  

Consequently, as a starting point for defining the upper bound we first model the current 
situation where the average load factor is equal to 70%. Data of one logistics service 
provider (LSP) that carries out inter-auction transport is selected to use as an illustration. In 
general, this LSP dispatches every 30 minutes a truck to another auction, i.e. an inter-
auction shuttle service every half hour is in place.  
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For this service, the load factor is determined, which in fact has to be near the average load 
factor of 70% (or 0,70). A vehicle capacity of 22 trolleys is used for the calculation. If more 
than 22 trolleys have to be transported to another auction location, the surplus is passed on 
to the next half hour and will be transported according to the First In First Out (FIFO) 
principle. As a consequence, the throughput time of these delayed trolleys is increased by 
half an hour. Furthermore, the number of trolleys that have to be delayed is minimized, in 
order to avoid an extensive increase of the throughput time in favour of a high average load 
factor. It should be noticed, though, that the postponement of the transport can also be the 
result of the fact that products are delivered just before the vehicle leaves, instead of 
purposely delaying them. Because of (quality) checks and regrouping for example, it is 
possible that they have to wait half an hour. In table 5.1 an example of the above description 
is given for the data of 13-9-2010. In total, 10 trolleys are passed on to the next half hour 
service and have an additional throughput time of 30 minutes.  
 
13-9-2010 Number of 

trolleys for IAT 
Surplus 
number of 
trolleys 

Updated 
number of 
trolleys 

Load factor Number of 
trolleys with 
additional 
throughput 
time 

6:00-6:30 4 0 4 0,182  

6:30-7:00 17 0 17 0,773  

7:00-7:30 15 0 15 0,682  

7:30-8:00 22 0 22 1,000  

8:00-8:30 23 1 22 1,000 1 

8:30-9:00 14 0 
15 

(14+1) 0,682  

9:00-9:30 13 0 13 0,591  

9:30-10:00 13 0 13 0,591  

10:00-10:30 25 3 22 1,000 3 

10:30-11:00 26 7 
22 

(26+3-7) 1,000 7 

11:00-11:30 15 0 
22 

(15+7) 1,000  

11:30-12:00 9 0 9 0,409  

      

Total 196 10 196  10 

Average load 
factor    0,742  

Table 5.1: Calculation of average load factor with every half hour a vehicle for inter-auction transport, based on a 
vehicle capacity of 22 trolleys on 13-9-2010. 

 
For every day in week 37 this calculation is performed. In figure 5.1 the resulting bottom-up 
average load factors are shown. The total average for week 37 is equal to 0,731. In the case 
of week 38 for only four days data are available, and has a comparable average load factor 
of 0,741.  These results, based on one LSP, reflect the current top-down average load factor 
of 0,70 and are therefore deemed appropriate to take them as a likely base for further 
analysis.  
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Figure 5.1: Average load factors in week 37-2010; current situation 

 
Having modelled the current situation, we can now define an upper bound for the load factor. 
To that end, we use a classification of consolidation strategies described in Bookbinder and 
Higginson (2002) as a starting point. Bookbinder and Higginson (2002) present the 
classification by referring to Jackson (1985). Jackson (1985) discusses three consolidation 
policies. With a “time policy” each order is dispatched at a pre-determined shipping 
date/time, whether or not it is consolidated. Secondly, under a “quantity policy”, all orders for 
a specific destination are stored and shipped when a minimum consolidated weight or 
volume is reached. The third policy is a combination of the first two, namely a “time-and-
quantity policy”, in which all orders for a particular destination are hold until the earliest of 
either a pre-determined shipping date or the accumulation of a minimum weight or volume 
(Bookbinder and Higginson, 2002; cross-reference to Jackson, 1985). Bookbinder and 
Higginson (2002) argue that consolidation of freight is based on the total weight accumulated 
during a specified period, i.e. “consolidation cycle”. As a result, a possible way for increasing 
the load factor by consolidating shipments is to change the length of the consolidation cycle. 
 
For the inter-auction transport a time policy is used. Because of the service level agreements 
with their customers (i.e. buyers at the auction) determining when they need their products, 
vehicles have to leave at a certain moment in time. This moment in time determines the 
consolidation cycle. In the analysis above, a consolidation cycle of half an hour is used. For 
the determination of an upper bound of the load factor, we have extended the consolidation 
cycle with 15 minutes and 30 minutes and calculated, in the same way as described above, 
the associated average load factors. It should be noticed here that for some time slots two 
vehicles are needed for the transport. The total number of truck movements needed, 
however, is lower compared to the situation with a consolidation cycle of half an hour. The 
results are summarized in table 5.2 and figure 5.2. As can be seen the load factor increases 
to around 90%. In total, the average load factor with a consolidation cycle of 45 minutes is 
0,900 and with a consolidation cycle of 60 minutes it is equal to 0,911. From here on we only 
use 90% as a likely realistic target and basic starting point for several key calculations and 
considerations.  A set of other calculations is available electronically.  
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The above analysis gives an indication for the upper bound of the load factor. An average of 
around 90% is calculated above.  It is based on estimated data for just one logistics service 
provider. This figure confirms the insights obtained from the interviews with supply chain 
partners. Furthermore, in practice it will be difficult to attain a load factor higher than 95%. It 
depends, among other things, on the season and the buying behaviour at the auction 
locations, which differs from day to day (www.ttm.nl, 2010). This applies for the inbound and 
the outbound flows. As a result an upper bound for the load factor of 90% is used for the 
analysis of scenario 1.  
 
Length 
consolidation cycle 

30 minutes 45 minutes 60 minutes 

 Number of 
truck 
movements 

Load 
factor 

Number of 
truck 
movements 

Load 
factor 

Number of 
truck 
movements 

Load 
factor 

13-9-2010 12 0,742 10 0,900 11 0,891 

14-9-2010 10 0,782 9 0,895 8 0,977 

15-9-2010 10 0,745 8 0,960 8 0,932 

16-9-2010 6 0,682 5 0,845 5 0,818 

17-9-2010 11 0,705 10 0,899 9 0,939 
Table 5.2: Number of truck movements and load factor in week 37-2010 for different consolidation cycles 
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Figure 5.2: Average load factors in week 37-2010 for different consolidation cycles 

 

5.1.2 Results scenario 1 (L*; R=30) 

After the determination of an upper bound for the load factor, redesign scenario 1 (i.e. 
increasing the load factor) can be analysed. First, the load factor is varied between 70% and 
95%. Table 5.3 shows the results for each performance indicator, i.e. transport costs; 
number of truck movements; distance; transit time; and CO2-emissions. The figures are 
aggregates of all four types of inter-auction transport. Subsequently, a closer look is given to 
the transport costs in table 5.4. In table 5.4 the transport costs are shown separately for 
each type of inter-auction transport. The other performance indicators are shown in the 
same way in tables A5.1-A5.4 in the appendix. 
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Scenario Performance indicators 

1 (L*; R=30) 
% 

Costs  
(€) 

Number of 
truck 
movements 

Distance (km) Transit  time  
(hours) 

CO2-
emission 
(kilotons) 

Scenario 0 
70 63.821.181 499.792 35.066.583 614.063 29,807 

72,5 61.621.087 482.559 33.857.740 595.188 28,779 

75 59.567.736 466.477 32.729.525 577.573 27,820 

77,5 57.647.639 451.434 31.674.527 561.099 26,923 

80 55.846.564 437.328 30.684.925 545.646 26,082 

82,5 54.155.962 424.080 29.756.023 531.137 25,293 

85 52.562.870 411.604 28.880.698 517.472 24,549 

87,5 51.061.259 399.849 28.055.637 504.593 23,847 

90 49.641.867 388.741 27.275.751 492.420 23,184 

92,5 48.303.492 378.242 26.540.380 480.931 22,559 

95 47.031.073 368.285 25.841.249 470.018 21,965 

Table 5.3: Performance indicators for scenario 1 (L*; R=30) 

 
 

Scenario Transport costs (in €) 

1 (L*; R=30) 
% 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0  
70 24.598.660 14.854.500 13.415.973 6.985.349 3.966.699 63.821.181 

72,5 23.751.180 14.341.516 12.953.848 6.744.609 3.829.933 61.621.087 

75 22.959.730 13.864.309 12.522.062 6.519.433 3.702.202 59.567.736 

77,5 22.219.521 13.417.666 12.118.053 6.309.560 3.582.839 57.647.639 

80 21.525.706 12.998.076 11.739.724 6.112.599 3.470.458 55.846.564 

82,5 20.872.725 12.604.765 11.384.986 5.927.944 3.365.542 54.155.962 

85 20.258.709 12.233.827 11.049.730 5.753.941 3.266.663 52.562.870 

87,5 19.680.124 11.884.937 10.733.579 5.589.167 3.173.452 51.061.259 

90 19.133.030 11.554.097 10.435.765 5.433.907 3.085.067 49.641.867 

92,5 18.616.540 11.242.761 10.154.392 5.287.460 3.002.339 48.303.492 

95 18.126.483 10.946.192 9.886.702 5.148.634 2.923.062 47.031.073 

Table 5.4: Transport costs (in €) associated with scenario 1 (L*; R=30); specified by inter-auction transport flows 

 
In section 5.1.1 an upper bound for the load factor of around 90% was defined. Accordingly, 
the situation with a load factor of 90% is elaborated further. The total transport costs in this 
situation are equal to more than €49,6 million. Compared to scenario 0 (L=70; R=30) this 
implies a cost reduction of €14,2 million (22,2%), see figure 5.3. Figure 5.4 shows how much 
each transport flow in table 5.4 contributes to this cost reduction. The inbound flows 
contribute the most to this cost reduction, namely €5,5 million. Furthermore, the outbound 
flows caused by the clock trade contribute for nearly a quarter (€3,3 million), to the cost 
reduction.  
 
It has to be noticed that in this research we have provided an example based on the data of 
just one logistics service provider. It gives a very first, rough indication that the load factor of 
the outbound flows can be increased. However, several other factors are not taken into 
account yet. First, whether it is possible to extend the consolidation cycle and, accordingly, 
increasing the average load factor to 90%, depends on the service level agreements 
between buyers and their 3PLs. Buyers want to receive their products before a certain due 
time, since they have to plan the transport to their (end) customers. In other words, an 
increase of the load factor may be at the expense of the service level. Some buyers might 
accept a longer throughput time, others not.  
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A second aspect that should be considered is the effect on the space needed to store 
additional trolleys, especially with respect to temperature-regulated storing space. When the 
consolidation cycle is extended, ample capacity should be available to temporarily store 
trolleys. We will return to these issues in chapter 6.  
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Figure 5.3: Comparison of inter-auction transport costs of scenario 0 and scenario 1 
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Figure 5.4: Cost reduction associated with increase of load factor to 90%, specified by transport flows. 
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5.2 Redesign scenario 2: Optimize routing inbound flows 
 (L=70; R*) 

Unlike scenario 1, the second redesign scenario, i.e. routing scenario, concerns only the 
inbound flows of the clock trade and the Connect trade. In the analysis we found that only 
30% of the inbound flows first goes to the nearest auction; the other 70% goes directly to the 
auction location where the products are auctioned (which is another than the nearest) (see 
figure 5.5). From the perspective of the grower it would seem to be more efficient to send the 
products to the nearest auction. Given the trends of virtualization of the auctioning process 
as discussed in chapters 3 and 4, redesign scenario 2 is defined with the aim of investigating 
the effects of increasing the percentage of products that first go to the nearest auction 
location. The load factor in this scenario is fixed on 70%.  
 

 
Figure 5.5: Example of Inbound flows: 70% direct, 30% via the nearest auction 

 
When suppliers could be obliged to transport all products to their nearest auction location, 
this induces also an alteration in the size and direction of the outbound inter-auction 
transport flows. For example, a grower located near Naaldwijk currently transports products 
to Aalsmeer (classified as an inefficient inbound flow from the viewpoint of the grower). 
There the products are auctioned and purchased by a buyer located in Rijnsburg (red arrows 
in figure 5.6). In redesign scenario 2, the grower sends his products to Naaldwijk and after 
auctioning (e.g. through remote buying) the products have to be transported to Rijnsburg 
(green arrows in figure 5.6). We assume as a starting point for this scenario that the clock 
transaction price will not be influenced for the time being. However it is likely, as we will 
introduce later on, that the transaction price may be influenced via adjusted buyer behaviour. 
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Figure 5.6: Change in outbound inter-auction transport flows due to redesign scenario 2 

 
Redesign scenario 2 further implies that the inbound flows from other areas in table 3.7 (see 
section 3.3.1 or table A3.5 in the appendix) are equal to zero when 100% of the products is 
transported to the nearest auction location. Accordingly, the costs of the inefficient inbound 
transport flows (i.e. products that are not transported to the nearest auction) decrease to 
zero. The transport costs associated with the outbound flows on the other hand increase, 
since in most cases the products have to be transported to the buyer at another auction. In 
the current situation, the products may already be physically at the auction of the buyer, 
meaning that the grower has organized and paid for the transport. If, on the other hand, 
products are transported to the nearest auction location and are purchased by a buyer 
located at a different auction location, the buyer needs to arrange and pay the transport to 
his site. This implies that the charging of inter-auction transport costs (for growers transport 
to a non-nearest auction location) shifts from the grower to the buyer. The resulting shift in 
costs results in an optimal trade-off between transporting products to the nearest auction 
location and another auction location. Therefore, we have investigated how the costs of the 
inefficient inbound flows as well as of the outbound flows evolve for different levels of 
routings. This analysis is only performed for the transport flows resulting from the clock 
trade. The available data about the transactions that took place via FloraHolland Connect is 
not sufficient to perform a similar analysis.  
 
In table 5.5 the new outbound flows (in number of trolleys) resulting from directing all 
inbound flows to the nearest auction location are shown. Compared to the figures in table 
3.15, the outbound flows are more than doubled. As was the case for scenario 0, most of the 
inter-auction transport of outbound flows occurs between the auction locations situated in the 
western part of the Netherlands. In total, around 84% of this type of inter-auction transport 
occurs between Aalsmeer, Bleiswijk, Rijnsburg and Bleiswijk. However, the absolute figures 
of the outbound flows having the regional auction locations Bleiswijk, Venlo and Eelde as 
their origin, increase the most, especially in the direction of the three export auction locations 
Aalsmeer, Naaldwijk and Rijnsburg. This can be explained by the fact that in scenario 0 most 
buyers and exporters are located at these three auction locations. Growers situated in the 
production areas of the three regional auction locations certainly want to sell their products 
at the export locations, since they expect to realize a better price as we understood in 
several interviews with growers and account managers of growers.  
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As a result, they transport a great majority of their products to the export auction locations. 
When, as in scenario 2, they have to transport their products to the nearest auction location, 
in most cases the products purchased by buyers situated at the export locations have to be 
transported to the buyers at the export locations. 
 

Demand area 
Auction  

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
  

351.340 
35,80% 

425.294 
43,34% 

97.741 
9,96% 

64.331 
6,55% 

42.691 
4,35% 

981.397 
100% 

Naaldwijk 625.299 
49,10% 

  
  

393.959 
30,93% 

138.608 
10,88% 

85.614 
6,72% 

30.092 
2,36% 

1.273.572 
100% 

Rijnsburg 237.738 
49,59% 

157.952 
32,95% 

  
  

42.876 
8,94% 

25.913 
5,41% 

14.883 
3,10% 

479.362 
100% 

Bleiswijk 405.391 
43,80% 

243.985 
26,36% 

222.271 
24,02% 

  
  

34.062 
3,68% 

19.838 
2,14% 

925.548 
100% 

Venlo 309.317 
48,23% 

132.478 
20,66% 

113.304 
17,67% 

68.341 
10,66% 

  
  

17.837 
2,78% 

641.278 
100% 

Eelde 148.016 
47,25% 

58.991 
18,83% 

70.302 
22,44% 

20.090 
6,41% 

15.859 
5,06% 

  
  

313.257 
100% 

Total 1.725.761 
37,40% 

944.745 
20,47% 

1.225.131 
26,55% 

367.656 
7,97% 

225.778 
4,89% 

125.342 
2,72% 

4.614.414 
100% 

Table 5.5: Outbound flows (number of trolleys) per nearest auction for scenario 2 (L=70; R*); percentages per 

auction add up to 100%  

 
When all inbound flows are directed to the nearest auction, the costs of the inefficient 
inbound flows decrease to zero, as discussed above. The transport costs associated with 
the (increased) outbound flows in table 5.5 on the other hand, increase. The resulting effects 
for both types of flows are shown in figure 5.7. 
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Figure 5.7: Effects on transport costs caused by increasing routing to nearest auction.  

 
Figure 5.7 shows that both flows have a linear pattern. When the routing level to the nearest 
auction location is equal to 45% a fair sharing of cost between trade partners seems to be 
acceptable at unchanged clock prices. A higher level of routing to the nearest auction 
location will result in further increased profit for growers and an increase in costs for buyers, 
when not compensated in the auction prices.  
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Growers in a real perfect transparent market, based on this analysis, may strive to transport 
all their products, i.e. 100%, to the nearest auction location. They thereby would harvest 
around €25 million as a direct profit. Buyers, however, under the same market conditions 
face losses for each increase in the amount of products that are transported to the nearest 
auction location. Since, they cannot bargain as in regular trade, here the auction clocks will 
do their core work in price-setting, i.e. balancing the new trade conditions. Ultimately, the 
clock always decides. The trends of virtualization of the auctioning process and the 
increasing use of remote buying services will in the end determine how new price-levels are 
established through the auction clock. Since FloraHolland represents the interests of the 
growers, i.e. offering its member growers an optimal market position with the best sales 
opportunities at the lowest possible costs, they could encourage them to transport all their 
products to the nearest auction. If clock-price levels and other market conditions would 
remain the same, this would result in an average margin increase of approximately 0,7% at 
most. This figure is the reduction of transport costs as a percentage of the total turnover 
realized by growers in the Netherlands in 2009, i.e. €25 million is divided by €3,5 billion 
(€3.460 million, see table A3.2). It is foreseen, however, that a substantial and complicated 
set of preconditions and critical success factors have to be fulfilled in order to implement this 
possible strategic intent. A reflection on the consequences and likeliness is described in 
chapter 6. 
 
The 45% in figure 5.7 is a very first indication. In the remainder of this section, we have 
further elaborated the situations with routing levels to the nearest auction of 50% and 70%. 
First, a division of 50-50 (α = 0,50) is analysed, i.e. 50% of the trolleys is transported to the 
nearest auction location and 50% is transported directly to another auction location. The 
other situation is the opposite of the current situation, namely 70% (α = 0,70) of the trolleys 
is transported to the nearest auction location and 30% directly to another location. These 
steps from 30% to 50% (instead of 45% in order to calculate with regular intervals 30-50-
70%) and 70% respectively, have been chosen in order to keep in the interval-levels 
constant. The results give an illustration of the possible effects of changing the routing at 
regular intervals.  
 
Because it was not possible to perform an accurate analysis on the transport flows of 
Connect, we decided to not change the routing level of the inbound flows, i.e. keeping it 
constant at 30% to the nearest auction location. 
 
In table 5.6 the results for the performance indicators are shown for both routing situations. 
The notation 30-70 (for scenario 0) means that 30% of the products are transported to the 
nearest auction location and 70% directly to another auction location. Table 5.7 provides the 
resulting transport costs for each transport flow. It should be noticed that the costs for the 
inbound and outbound flows of Connect and import do not change in this scenario. The 
other performance indicators can be found in tables A5.5-A5-8 in the appendix.  
 
Scenario Performance indicators 

2 (L=70; R*) 
(%-%) 

Costs  
(€) 

Number of 
truck 
movements 

Distance (km) Transit time  
(hours) 

CO2-
emission 
(kilotons) 

Scenario 0 
30-70 63.821.181 499.792 35.066.583 614.063 29,807 
50-50 63.649.894 461.538 34.972.469 603.910 29,727 

70-30 65.302.892 479.422 35.880.710 629.821 30,499 
Table 5.6: Performance indicators for scenario 2 (L=70; R*) 
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Scenario Transport costs (in €) 

2 (L=70; R*) 
(%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
30-70 24.598.660 14.854.500 13.415.973 6.985.349 3.966.699 63.821.181 

50-50 17.572.133 21.709.739 13.415.973 6.985.349 3.966.699 63.649.894 

70-30 10.544.330 30.390.540 13.415.973 6.985.349 3.966.699 65.302.892 
Table 5.7: Transport costs (in €) associated with scenario 2 (L=70; R*); specified by inter-auction transport flows 

 
The transport costs associated with scenario 2 are compared with the transport costs of 
scenario 0. In the 50-50 routing scenario the cost reduction is negligible, while in the 70-30 
routing scenario the cost increased by 2,6%. Again, it has to be noticed that the Connect 
flows could not be analysed and therefore have a constant level. 
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Figure 5.8: Comparison of inter-auction transport costs of scenario 0 (L=70; R=30) and scenario 2 (L=70; R*) 

5.3 Redesign scenario 3: Hubways (L*; R*) 
The third redesign scenario is a combination of the first two scenarios. In this scenario the 
load factor is optimized as well as that the routing of the inbound flows is changed. For every 
combination of the values of load factor and routing used in sections 5.1 and 5.2 the 
performance indicators are calculated. Here only the results concerning the scenarios (L=90; 
R=50) and (L=90; R=70) are discussed.  
 
Table 5.8 gives an overview of the five performance indicators for combinations of load 
factor and routings. Subsequently, the total figures are separated into the results per 
transport flow. The transport costs per flow are given in table 5.9, while the results for the 
other four performance indicators can be found in tables A5.9-A5.12 in the appendix. 
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Scenario Performance indicators 

3 (L*; R*) 

- load factor (%) 

- routing (%-%) 

Costs  
(€) 

Number of 
truck 
movements 

Distance (km) Transit time  
(hours) 

CO2-
emission 
(kilotons) 

Scenario 0 
70 
30-70 63.821.181 499.792 35.066.583 614.063 29,807 
90 
50-50 49.508.144 338.752 25.564.424 462.041 21,730 

90 
70-30 50.795.832 352.666 26.271.945 482.206 22,331 

Table 5.8: Performance indicators for scenario 3 (L*; R*) 

 
 
Scenario Transport costs (in €) 

3 (L*; R*) 

- load factor (%) 

- routing (%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 
30-70 24.598.660 14.854.500 13.415.973 6.985.349 3.966.699 63.821.181 

90 
50-50 
Estimation Connect 

13.667.428 
13.667.428 

16.885.976 
16.885.976 

10.435.765 
7.454.140 

5.433.907 
7.940.654 

3.085.067 
3.085.067 

49.508.144 
49.033.265 

90 
70-30 8.202.238 23.638.855 10.435.765 5.433.907 3.085.067 50.795.832 

Table 5.9: Transport costs (in €) associated with scenario 3 (L*; R*); specified by inter-auction transport flows 

 
Again, the transport costs are compared to the costs of scenario 0 (L=70; R=30), which is 
depicted in figure 5.9. When the load factor can be increased to 90% for all inter-auction 
transport flows in combination with 50% of the products that are transported to the nearest 
auction location, a cost reduction of around 22,4% is achieved. This is a rough estimation 
though, since the Connect flows could not be analysed in the same way in scenario 2 and 3 
as for the inbound and outbound flows of the clock trade. Yet, to investigate which effect on 
the cost reduction occurs if the costs for the Connect flows could be calculated, an estimate 
is made. For the most optimal scenario calculated, i.e. a load factor of 90% in combination 
with 50% of the products transported to the nearest auction location, we have estimated the 
costs for the inbound and outbound flows of Connect flows as if they decrease and increase 
respectively, in the same proportion as the inbound and outbound flows of the clock trade. 
The results are shown in table 5.9. The resulting cost reduction is then around 23,1%, i.e. an 
additional reduction of 0,7%.  
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Comparision of costs inter-auction transport
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Figure 5.9: Comparison of inter-auction transport costs of scenario 0 (L=70; R=30) and scenario 3 (L*; R*) 

 

5.4 Concluding remarks  
It should be noticed that it was not possible to define an upper bound of the load factor for 
the inbound flows of products. In section 5.1 only the load factor of the outbound and import 
flows is discussed in detail. However, when all products have to be transported to the 
nearest auction location, it should be possible to increase the average load factor of the 
inbound transport too, through consolidation. Therefore, for convenience an average load 
factor of 90% is also used for the calculations of the inbound flows in scenarios 1 and 3. 
Given this notion, Figure 5.10 gives a summary and comparison of the cost associated with 
the four optimal scenarios determined in the above sections.  
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Figure 5.10: Comparison of costs inter-auction transport of all scenarios 
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6. Implementation aspects 
 
The findings of the analyses in the previous chapters demonstrate areas for improvement of 
the organization of the inter-auction transport of products. However, a substantial set of 
preconditions and constraints influence the practical implementation and execution of the 
proposed redesign scenarios. In this chapter several of those implementation issues for the 
redesign scenarios are discussed. Since redesign scenario 3 (L*; R*) (“Hubways”) consists 
of the combination of scenarios 1 (L*; R=30) and 2 (L=70; R*), the implementation issues are 
elaborated for scenario 3, with separate discussions of the aspects related to optimizing the 
load factor and changing the routing. First, a short description of the current and an ideal 
organization of the inter-auction transport is given. Subsequently, the issues specifically 
related to optimizing the load factor are elaborated. Third, the aspects related to changing 
the routing are discussed. Finally, several concluding remarks are made. 

6.1 Current and future situation 
In chapter 1 the general floricultural supply chain was described, as well as the supply chain 
partners involved in the inter-auction transport. In total, around 8000 growers and 3000 
buyers (i.e. (wholesale) traders and exporters) and some 70 collective floricultural 
transporters or logistics service providers are active in the supply chain. Given the large 
variety in characteristics of growers and buyers, there is in fact not one single supply chain 
of floricultural products, but a floricultural network consisting of various supply chains (Van 
der Hoeven, 2007; Lijftogt, 2009). To realize improvements in this setting, cooperation and a 
transparent exchange of information between supply chain partners is a prerequisite (Lijftogt, 
2009).  
 
This need for cooperation between supply chain partners and the exchange of information 
becomes apparent for the inter-auction transport of products. Namely, the analyses of the 
inter-auction transport flows in chapter 3 revealed that there are inefficiencies due to the 
fragmented nature of the current organization of the inter-auction transport. Jonkman (2010) 
acknowledges this fragmented organization. Each supply chain partner uses either its own 
trucks or arranges its transport individually. Furthermore, many transport orders are made on 
a last minute basis, especially regarding Connect supplies. However, at the same time the 
flexibility of the supply chain, facilitating these last minute orders is considered as strength of 
the chain. A weakness of the current organization often mentioned is the absence of 
accurate, real-time information about transport orders. For example, several import handling 
companies located at Aalsmeer, state that they store trolleys destined for another auction, 
somewhere in the auction building, until a transporter or 3PL collects them. As a 
consequence, products get lost or damaged (Jonkman, 2010).  
 
Given these characteristics, a standard or central information system facilitating the 
organization of the inter-auction transport would be beneficial. Accordingly, Jonkman (2010) 
states that for the organization a more strategic central approach is required. To that end a 
supply chain director should be assigned, for which to alternatives are proposed: a fourth 
party logistics provider (4PL) or a Lead Logistics Provider (LLP). A 4PL is a non-asset-based 
logistics service provider, i.e. they do not have/invest in trucks, warehouses, handling 
equipment, etc., that carries out the planning and administrative activities (Stefansson, 
2006). A LLP on the other hand is a 4PL also having assets and carrying out transport in the 
sector concerned. For example, a large collective floriculture transporter can be a LLP for 
the floricultural supply chain (Jonkman, 2010).  
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Though Jonkman (2010) concludes that a LLP is the most appropriate alternative for the 
floricultural supply chain, both concepts have to prove their benefits in terms of cost- and 
throughput time in comparison with the current organization of the inter-auction transport. 
The factor time is especially important, since the transport concerns perishable products. 
Moreover, exporters for example must receive their purchased products at a certain time 
slot, since they have their contracts and arrangements with e.g. customers, ferries and 
airfreight companies.  
 
Ideally, a supply chain director, e.g. a 4PL or LLP, has the overview of all transport orders 
and can assign these to the most efficient transporter of 3PL at each moment in time, in 
order to consolidate freight and optimize the inter-auction transport. However, for such a 
concept to succeed a significant share of growers, buyers and logistics service providers 
have to participate, i.e. a large customer base is needed. Bridging the gap between the 
current fragmented organization of the inter-auction transport and a more centralized 
approach will be a gradual transition process. In the next sections several aspects are 
discussed that can facilitate this process. 

6.2 Implementation aspects for optimizing load factor 
In redesign scenario 1 (L*; R=30) (section 5.1) it was shown that an increase of the load 
factor can reduce the transport costs. Since it was not possible to investigate exactly how 
the load factor can be increased for the inbound flows, the following discussion focuses on 
the implementation aspects for the outbound and import flows. 
 
The load factor for the outbound flows is constrained by the consolidation cycle that is used, 
i.e. a pre-determined time that elapses until a vehicle is dispatched (Bookbinder and 
Higginson, 2002). In the calculation for determining an upper bound for the load factor 
provided in section 5.1 it was shown that the average load factor increases from 
approximately 70% to 90% when the consolidation cycle is extended from 30 minutes to 45 
minutes. However, the length of the consolidation cycle depends on the service level 
agreements of logistics service providers with their customers and accordingly whether it is 
possible to delay the transport. Furthermore, Bookbinder and Higginson (2002) argue that 
consolidation of freight is based on the total weight accumulated during a specified period, 
i.e. “consolidation cycle”. Consequently, modelling of freight consolidation involves two 
random processes, one representing the number of orders arriving during a period, and the 
other the size of each order. For the inter-auction transport this implies that the amount of 
trolleys that can be transported after a consolidation cycle has elapsed is dependent on how 
many trolleys are delivered at the box of the buyer or logistics service provider within the 
consolidation cycle and the service level agreements associated with these products.  
 
In Jonkman (2010) the logistics order decoupling point (LODP) for planning the inter-auction 
transport for the outbound flows of clock trade is defined as the moment a buyer pushes the 
button to purchase products through the auction clock. Simultaneously with this transaction, 
an electronic document (Electronic Clock Transaction; EKT) containing information about 
product, price and buyer is sent to the buyer and (possibly) his third-party logistics service 
provider (3PL). The 3PL couples this information to instructions about the destination of the 
products, provided by the buyer. Then also the final destination of the products and whether 
inter-auction transport is needed is known.  
 
The actual planning of inter-auction transport however, depends on the throughput time of 
the internal distribution of the products, i.e. the moment products are delivered at the box of 
the buyer or 3PL.  
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This throughput time varies for different types of transactions. In total, there are three types 
of transactions, dependent on the amount of products bought in a single transaction: 

1) Eenkoop: a buyer purchases all products on a trolley, i.e. the complete 
trolley; 

2) Meerkoop: Several buyers purchase products from the same trolley, i.e. a 
trolley is split up over buyers; 

3) Restkoop: a large part of the products on a trolley are purchased by one 
buyer; the remaining part is sold to one or several buyer(s) 

 
Figure 6.1 shows the average throughput times, from the moment of selling until the moment 
of delivery, for the three types of transactions that took place at Naaldwijk on 8-3-2010. This 
figure is obtained from an internal research of FloraHolland on behalf of the project teams 
“Throughput times commerce” and “Throughput times logistics” (Werkgroep doorlooptijden 
commercie and Werkgroep doorlooptijden logistiek). 
 

Figure 6.1: Average throughput times of pot plants (PP) and cut flowers (SB) per hour and type of transaction at 
Naaldwijk on 8-3-2010 

 
Obviously, the average throughput time of eenkoop-transactions is much shorter than those 
of meerkoop- and restkoop-transactions, as can be seen in figure 6.1. This can be explained 
by the fact that the entire trolleys of eenkoop-transactions can be distributed directly to the 
box of the buyer or 3PL. Trolleys composed of meerkoop- or restkoop-transactions on the 
other hand, require an additional process step. Namely, products have to be rearranged on 
trolleys of the different buyers, before they can be distributed to the buyers. When a trolley is 
(nearly) full, it is distributed to the box of the buyer/3PL. As a result, the moment in time at 
which a trolley is distributed to a box is the actual logistics order decoupling point of the 
outbound flows of clock trade, instead of the moment of buying as described in Jonkman 
(2010). Namely, when a buyer or 3PL receives information that one or more trolleys are 
dispatched, the transport can be planned, since the trolleys are the units that have to be 
transported.  
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Accordingly, the logistics order decoupling point for eenkoop-trolleys is earlier than 
meerkoop- and restkoop-trolleys, since eenkoop-trolleys are distributed directly to the 
buyer/3PL.  
For the planning of inter-auction transport the information about the moment trolleys are 
dispatched at the distribution area and the expected time of delivery at the box is required. 
Taking into account the differences in throughput times between the three types of 
transactions in figure 6.1, and the resulting expected delivery times, buyers and 3PLs can 
plan the inter-auction transport. For that purpose, the new service Delivery Note Clock 
(Leveringsbericht Klok) offered by FloraHolland as from the end of this year at Aalsmeer, 
Naaldwijk and Rijnsburg, could be very useful. (FloraHolland Magazine, 2010). When 
buyers/3PLs make use of this service, they receive an electronic message for every 
individual trolley, providing information about the type of products and the amount of them on 
that trolley. The message is sent when a trolley is fully loaded and leaves the distribution 
area of the auction building for the box of the buyer. With this information available buyers or 
3PLs have a better insight in when a trolley will arrive at the box. Accordingly, they can 
arrange their logistics: should they wait for the last trolley, buying substitute products or 
dispatch the truck (FloraHolland Magazine, 2010). In other words, buyers or 3PLs have more 
accurate information and better knowledge about which and how many products will arrive in 
a consolidation cycle and can decide to wait some time before they dispatch a truck. Recall 
that the electronic delivery note also provides information about the type of products that is 
present on a trolley. This data is especially important for the planning of inter-auction 
transport, because differences in conditioning regulations between products have to be 
taken into account. Namely, some products have to be conditioned at 5 degrees Celsius, 
while others have to be transported at a temperature of 17 degrees Celsius. Consequently, 
different types of products may not be transported together in the same vehicle, which 
influences the transport planning. 
 
The above discussion shows that in planning inter-auction transport, very fast follow-up and 
responses are required in real-time or near-real time, due to the continuously flow of new 
transport orders. Moreover, this dynamic aspect of the operations is intensified by the 
stochasticity inherent of the (internal distribution) system, i.e. the set of uncertainties 
surrounding the real-life management and planning (Crainic and Laporte, 1997). 
Consequently, when striving for a strategic central approach of the planning of inter-auction 
transport, a well proven real-time planning and control system should be in place before 
embarking on such a concept. Furthermore, in a strategic central planning concept it is 
important that cooperation and coordination between several 3PLs and buyers is facilitated.  
 
Groothedde et al. (2005) observe about this that important requirements for the success of 
such logistic concepts are transparent logistic information systems and the willingness of the 
partners to exchange planning data. Bock (2010) recognizes the potential of real-time 
approaches for transport planning in relation to the increasing importance of cooperation 
between transporters. However, an analysis of existing real-time approaches reveals that 
none of them integrates transhipments or collaborative activities into dynamic tour 
(re)planning (Bock, 2010). Consequently, Bock (2010) proposes a new real-time-oriented 
control approach which incorporates such cooperative elements, in order to increase load 
consolidation, reduce empty vehicle trips, and handle dynamic disturbances like newly 
incoming transport orders (Bock, 2010). Also multiple transhipments and the use of 
transportation hubs are also integrated in the method (Bock 2010).  Crainic et al. (2009) 
state that better integration of the information obtained in real-time on the one hand and the 
planning and dispatching tools and systems available on the other is an important requisite 
to enhance the planning of transport. Accordingly, the new Electronic Delivery Note service 
can also be very useful for planning inter-auction transport of outbound flows. Moreover, 
there are more initiatives in the floricultural sector that integrate information and provide it to 
the various supply chain partner, for example KISSit (Keten Informatie Systeem Sierteelt 
Transport).  
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A strategic central concept can integrate such information and improve the planning of inter-
auction transport of the outbound flows of clock trade and the import flows. As Bock (2010) 
argues that cooperation, by installing a global coordination system that dynamically assigns 
incoming transportation requests to partners in real-time, may significantly increase 
competitiveness. Transport might then be provided by those partners who are for every 
moment in time the most appropriate (Bock, 2010).  
 
In summary, the above discussion gives several guidelines that can be used in creating a 
central planning concept for the inter-auction transport. FloraHolland has much information 
and services available that can be used for planning. Accordingly, it should combine the 
information to assign the transport orders resulting from trade through the clock and Connect 
or the import handling departments and possibly consolidate them. 

6.3 Implementation aspects for changing the routing 
While the implementation issues of increasing the load factor are more related to the 
outbound and import flows, the implementation aspects of changing the routing, focus on the 
inbound flows of clock and Connect trade. Subsequently, for practical implementation of this 
new scenario for the inbound flows a complicated set of mutual influencing factors is 
described. In combination with the issues discussed in section 6.1, these factors serve as a 
guide for the conclusions, recommendations and decision-making in chapter 7. 
 
As described in chapter 3, growers can decide to sell their products at several auction 
locations. We explained that amongst other things distance, price-setting and purchasing 
power (i.e. important buyers residing at a specific auction location) at the auction locations 
determine this choice to which auction locations growers send their products. Since not 
every buyer purchases at each auction location, the population of buyers varies for each 
auction location. Furthermore, not every buyer has a connection to the remote buying 
service (KOA) of FloraHolland through which a buyer can purchase at several auction 
locations at the same time. Buyers who only purchase by being physically present in an 
auction room of one auction location, without a connection to the remote buying service, 
have no perfect real-time information about the prices and auction process at the other 
auction locations. As a result, it is not a perfect transparent market. 
 
Redesign scenario 3 (L*; R*) anticipates on the increasing trend of the virtualization of the 
auction process. Namely, when eventually all buyers purchase products through remote 
buying services, i.e. a complete virtualized auction, it does not matter any more to which 
auction location a grower transports its products. In the end, every buyer has access to each 
auction clock and thereby the transparency of the auction process increases. Consequently, 
in such a situation it may (depending whether and how the clock price will be affected by this 
way of working in the power shift between buyer and seller) be more beneficial for a grower 
to supply all products to his nearest auction location, since that will result in the lower 
transport costs for him, as shown in sections 5.2 and 5.3. For a buyer located at a different 
auction location than the nearest, however, this will lead to an increase in transport costs, 
because he has to organize and may pay for the inter-auction transport of the products to his 
box.  
 
The analyses of redesign scenario 2 (L=70; R*) and 3 (L*; R*) in sections 5.2 and 5.3 
revealed that the outbound flows increase, when inbound flows are transported to the 
nearest auction. Currently, many products for the clock trade are transported to an auction 
location where they are also purchased by buyers located at that auction location. In the new 
scenario those products have to be transported after they are auctioned.  
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For the resulting implications for the inter-auction transport, a distinction is made between 
the auction locations in the western part of the Netherlands (i.e. Aalsmeer, Naaldwijk, 
Rijnsburg and Bleiswijk) and the more remote auction locations Eelde and Venlo, seen from 
the perspective of the export auction locations (Aalsmeer, Naaldwijk and Rijnsburg). We 
start with a discussion of the first group of auction locations. 
 
Considering the four auction locations in the western part of the Netherlands, the concept of 
‘the Carrousel’ proposed by Van der Vlist (2007) (see section 4.2) might be useful to cope 
the enlarged outbound flows between them. Figure 6.2 gives an illustration of this concept.  
 

 
 
 
 
 
 
 
 
 
 

Figure 6.2:  
Illustration the Carrousel-concept for the auction 
locations of FloraHolland 

 
 
 
 
 
 

In section 4.2 the concept of the “Carrousel” is explained. This structure may be applied to 
the network of auction locations of FloraHolland when more products for the clock trade are 
delivered at the nearest auction location of the growers. Transportation costs can then be 
further reduced by the use of consolidation terminals/hubs. Namely, in such a situation every 
auction location has many products that have to be transported to any of the other auction 
locations. Consolidation hubways between the auction locations may lead to more efficient 
loading of vehicles and may lead to shorter routes. Accordingly, the carrousel-concept is 
adapted for FloraHolland. In figure 6.2 this version of the carrousel is depicted between the 
four auction locations in the western part of the Netherland, with dashed arrows to the more 
remote auctions in Eelde and Venlo. The distances and the associated transit times between 
the latter two locations on the one hand and the other four locations on the other are 
relatively long. The integration of these two locations into the carrousel might be difficult with 
respect to throughput times and service level agreements between buyer and logistics 
service provider. Therefore, as a first step, the carrousel is presented for the four auction 
locations situated in the same geographical area. We will first illustrate the basic concept 
with the following example. Products delivered at Naaldwijk are purchased by buyers located 
at Rijnsburg. These products are transported to Rijnsburg. At Rijnsburg, products that were 
supplied there are purchased by buyers at Aalsmeer. Consequently, the truck that was 
dispatched at Naaldwijk, loads products with destination Aalsmeer and drives to Aalsmeer. 
There the same operation can take place as at Rijnsburg, i.e. loading products destined for 
Naaldwijk and thereby closing the carrousel.  
 
This stringent carrousel however, is not applicable to the situation of FloraHolland. Therefore 
adaptations are made to this simple carrousel which is depicted in figure 6.2, by the two blue 
arrows connecting Naaldwijk and Aalsmeer and Rijnsburg and Bleiswijk, respectively. 
Consequently, several carrousels exist between the four auction locations.  
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As a result, it is not required anymore that growers deliver their products at separate 
auctions, but at only one, possibly the nearest, location. FloraHolland then has to organize 
the transport the products from the auction where the products are delivered, to their 
destination. This leads to inter-auction transport flows. Since growers are allocated to 
different auction locations, a “carrousel” of inter-auction transport will provide each auction 
centre with the required products. It depends on the size of the flows of trolleys between the 
auction locations, which carrousel(s) will be run. For example, the largest flows exist 
between Naaldwijk, Aalsmeer and Rijnsburg. Furthermore, contrary to the illustration in 
figure 6.2, it is not necessary that a carrousel is run in both directions. For example, the size 
of the flows from Rijnsburg to Bleiswijk is relatively small. Since the carrousel is a new 
concept, much research has to be done to prove the practicability of the concept, especially 
with respect to service level agreements and throughput times. However, it is an interesting 
direction to consider for a possible central planning concept of the inter-auction transport. 
 
In the discussion of the carrousel-concept above, we left out the auction locations at Eelde 
and Venlo. The more remote location of these two auctions, especially with regard to the 
export auction locations (i.e. Aalsmeer, Naaldwijk and Rijnsburg), may constrain the 
applicability of redesign scenario 3. The majority of the products that are produced in the 
areas having Eelde and Venlo as the nearest auction are transported to the four auction 
locations in the western part of the Netherlands, as can be concluded from table 3.7 in 
section 3.1 and table A3.5 in the appendix. Despite of the distance and the resulting higher 
transport costs, the growers in these areas want to sell their products at one or more of the 
four other locations. Accordingly, transporting all these products to the nearest auction 
location, i.e. Venlo or Eelde, will have a major impact in the amount of products that have to 
be handled over there: around six times the actual value for which infrastructure should be in 
place. Table 6.1 shows this effect in terms of the additional percentages of trolleys that have 
to be dealt with at the auction locations. The last column of table 6.1 provides the resulting 
latent cost reduction on a yearly basis, with a load factor of 90%, in case all products are 
supplied at the nearest auction location. At the same this implies a cost increase at buyers’ 
side, as indicated in section 5.2. The high additional percentage for Bleiswijk is caused by 
the fact that they share postal code area 26 with Naaldwijk; in reality this additional 
percentage is likely to be lower (see also chapter 3).  
 
Auction location Current percentage 

of trolleys from own 
supply area 

Additional 
percentage of 
trolleys from own 
supply area 

Indication of cost 
reduction for 
growers (€) 

Aalsmeer 72 28 1.948.630 

Naaldwijk 49 51 3.247.037 

Rijnsburg 33 67 1.237.267 

Bleiswijk 6 94 2.514.665 
Venlo 17 83 7.869.523 

Eelde 16 84 2.315.908 
Total 43 57 19.133.030 

Table 6.1: Consequences of redesign scenario 2 (L=70; R*) for nearest auction locations 

 
Besides the requirement of additional capacity at Venlo and Eelde, when all products are 
transported to the nearest location, another constraint is related to the throughput time, 
especially for exporters. Namely, the products that were already present at one of the export 
auction locations in scenario 0 (L=70; R=30), are now transported after auctioning in 
redesign scenarios 3 (L*; R*). In other words, the products have to be shipped from Venlo or 
Eelde to the various buyers at the export auction locations. As a result, given the extended 
transit time and possible additional traffic congestion in redesign scenario 3, the throughput 
time to exporters increases on average by three to four hours. Consequently, this disturbs 
the transport planning of transport further down the supply chain.  
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The bottom line effect for these buyers is that they have to pay more transport costs and 
receive their products later, unless they can balance these negative effects via a lower clock 
price (see section 5.2). A possible solution for the increased throughput time is to change the 
timing of auctioning. This is doable since a complete virtualized auction is assumed in 
redesign scenario 3. For example, auctioning in the evening and transporting during the 
night neutralizes the negative effects described above or even give a time advantage for the 
buyer by getting products earlier. 
 
In the above discussion, as in section 5.2, it is assumed that when the auction process is 
completely virtualized, growers transport all their products to the nearest auction location. 
Consequently, the outbound flows increase and the transport costs of buyers will be higher. 
It is uncertain, however, whether this shift in costs will take place in the future. Therefore, 
two less radical effects of changing the routing of products are briefly discussed here. First, 
when the percentage of products that is transported via the nearest auction first (currently 
only 30%) increases, more products destined for another auction can be consolidated. As a 
result, the load factor of inbound flows, on average 70%, can be increased. Secondly, a 
more efficient routing of products between the auction locations can be established by 
strategically positioning products at auction locations. For example, a grower near Naaldwijk 
transports products to Aalsmeer, which are purchased using remote buying by a buyer at 
Rijnsburg. In scenario 3 (L*; R*) the same products are transported to Naaldwijk and when 
these are purchased, transported directly to Rijnsburg, which is more efficient. To take 
advantage of these two effects, it is not necessary that the auction process is completely 
virtualized. Accordingly, in combination with the solution direction of the carrousel, the 
change of routing may already make the inter-auction transport more efficient.  

6.4 Concluding remarks 
The discussion above has a rather technocratic and economic character. However, as 
indicated in section 4.1 socio-psychological factors, like emotion, acting “as we always have 
done”, traditional way of working, and perceived intuition at which auction(s) the best price is 
realized, are other major decision drivers in this redesign process. As described by van Heck 
(2002) auctions are ‘embedded’ in a social context (van Heck, 2002). This has not been 
further elaborated in the discussion of the redesign of the inter-auction transport, but has to 
be seriously taken into consideration for integral decision making. This is particularly true for 
redesign scenario 2, since this scenario affects the entire supply chain and by which the 
sharing of costs and benefits may change.  
 
Furthermore, the reverse logistics flows of empty trolleys and packaging units between the 
auction locations should not be ignored in a new concept for the inter-auction transport. To 
reduce complexity, the reverse flow was not incorporated in this research. Due to imbalance 
in the number of trolleys and packaging units available at the different auction locations, 
inter-auction transport for redistributing the trolleys and packaging units over the auction 
locations is needed to secure the availability of them at every location. As a result, these 
flows should be incorporated in the implementation.  
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7. Conclusions and perspectives 
 
In this last chapter of this thesis the main conclusions and recommendations are presented. 
In section 7.1 the conclusions are described, followed by the recommendations in section 
7.2. Finally, the limitations of the research and the resulting areas for further research are 
discussed in section 7.3. 

7.1 Conclusions 
Currently, several trends are challenging the competitiveness of the floriculture sector in the 
Netherlands in general and the supply chain of FloraHolland in particular. Developments like 
virtualization of the auction process, globalization and the increase in direct sales between 
growers and buyers, imply that the logistics network of FloraHolland should be organized in 
such a way that it can cope these trends in order to maintain and increase the competitive 
position and commercial attractiveness of the Dutch floriculture sector. This notion in 
combination with indications by FloraHolland Connect, the commercial departments of the 
different market places, and the import handling departments, that the inter-auction transport 
of floricultural products is not optimally organized and executed, induced the following 
research assignment: 
 
“Design a (conceptual) new model of the inter-auction transport of products that can optimize 
the inter-auction transport of FloraHolland and with it to facilitate its supply chain partners.”  
 
The associated main research question is described below: 
 
“How should the inter-auction transport be organized and managed in order to cluster, 
collaborate, connect and manage the processes on and between the marketplaces of the 
floricultural greenports?” 
 
As a starting point, the inter-auction transport flows in 2009 are analysed and a base case 
scenario for the current situation is defined. In total, four inter-auction transport flows are 
defined: inbound flows of clock trade, outbound flows of clock trade, FloraHolland Connect 
flows (intermediary trade) and import flows. In order to analyse the first three flows buyers 
and growers are theoretically allocated to their nearest auction location, measured in 
distance. Consequently, for each of the four inter-auction transport flows five performance 
indicators were calculated. The analysis shows the effects of the current decentralized 
organization of the inter-auction transport flows, which are summarized below: 

• On average the load factor of trucks is equal to 70% for inbound flows as well as for 
outbound flows between the auction locations. 

• In total, nearly 60% (57,43%) of the products are transported to and auctioned at a 
distant auction location, other than the nearest. Of this 60%, 30% is transported to 
and consolidated at the nearest auction location of the grower first, while 70% goes 
directly to the auction location where the products are actually sold. 

• Of the total outbound flows around 30% is transported to another auction location 

• The two largest inter-auction flows are the inbound and outbound flows of the clock 
trade. The associated transport costs with these flows are equal to around €25 
million and €15 million, respectively. 

• The total transport costs associated with the inter-auction transport of products 
amount to around €64 million.  
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• The choice of the growers for the auction location(s) at which they want to sell their 
products, causes inefficient flows of products that are transported forth and back 
between the same nearest auction location for both grower and buyer. This applies to 
nearly 7% of the inbound flows. The associated transport costs with these flows are 
around €3,3 million, which is 5,0% of the total costs of the inter-auction transport. 

 
The results of the analysis are used for the definition of scenario 0 (base case scenario). In 
this scenario the load factor (denoted by an “L”) is equal to 70% and 30% of the products is 
first routed to the nearest auction location (denoted by an “R”). Provided here for the base 
case scenario, the resulting notation is used for the scenarios: (L=70; R=30). Subsequently, 
three redesign scenarios for optimizing the inter-auction transport are defined: 
 

1) Redesign scenario 1 (L*; R=30): Optimize load factor of vehicles 
2) Redesign scenario 2 (L=70; R*): Optimize routing inbound flows 
3) Redesign scenario 3 (L*; R*): Hubways; optimize both load factor and routing of 
 inbound flows 

 
The main results of the analyses of these scenarios are: 

• In redesign scenario 1 the average load factor for the outbound flows is increased to 
around 90% by extending the consolidation cycle. Only for the outbound flows of the 
clock trade this upper bound of the load factor could be defined. But if the load factor 
of all inter-auction transport flows can be increased to 90%, a cost reduction of €14 
million (22%) is achieved. The service level, though, might decrease when the 
consolidation cycle is increased.  

• When all inbound flows are directed to the nearest auction, as proposed by redesign 
scenario 2, this causes a significant increase in the outbound flows, especially for the 
auction locations Eelde and Venlo. Namely, most products have to be transported to 
the export auction locations. Since in the end all products find their way to the buyer, 
redesign scenario 2 barely leads to a cost reduction for the total supply chain. The 
charging of transport costs is shifted from the grower to the buyer. When for example 
45% (instead of 30%) of the products is transported to the nearest auction, the 
transport costs for the growers decreases with around €5,0 million, while the 
transport costs for the buyers increase with €6,5 million.  

• In redesign scenario 3 the other two redesign scenarios are combined. Including 
estimations for the Connect flows, a cost reduction of nearly €15 million (23%), 
compared with scenario 0, is achieved. For this Hubways-scenario the solution 
direction of the “Carrousel” might be valuable, in particular for the four auction 
locations in the western part of the Netherlands, since it aims at changing the use of 
an existing network.  

 
Between the current fragmented organization of the inter-auction transport and a strategic 
central approach of planning the transport, a gap exists. Bridging this gap and the actual 
implementation of a new organizational concept will be a gradual migration process, for 
which several recommendations and areas for further research are identified.  
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7.2 Recommendations 
Based on the results obtained during this research project, the following recommendations 
can be made: 
 

• Increase load factor of outbound and import flows through combining information 
already available using a real-time planning system 

 To realize the cost reductions of increasing the load factor of outbound flows, 
 information already available at FloraHolland should be integrated and combined for 
 planning purposes. For example, based on real-time information about the expected 
 delivery time of trolleys at the box, a buyer or 3PL can decide to wait for trolleys, buy 
 other products or dispatch the truck. The new service Delivery Note Clock can be 
 valuable for this purpose. Furthermore, given the information about expected 
 delivery times of trolleys at the box, extending the consolidation cycle in which 
 trolleys are gathered from 30  minutes in the direction of 45 minutes, increases the 
 load factor. However, this will be at the expense of the service level, which will be 
 lower. A trade-off should be made in this case. The use of a global coordination 
 system which dynamically assigns transportation requests to partners in real-time, is 
 strongly recommended. With such a system it is possible that at every moment in 
 time trolleys are assigned to the most appropriate partner. Such a system can 
 coordinate requests of different flows, e.g. outbound flows of clock trade and import 
 flows.  
 

• Elaborate on the concept of the Carrousel for consolidation and strategically 
positioning products over the auction locations. 

 It has to be investigated whether and/or how the Carrousel-concept can be 
 implemented in the floricultural supply chain. It is a promising, but new concept, 
 especially for the four auction locations in the western part of the Netherlands 
 (Aalsmeer, Naaldwijk, Rijnsburg and Bleiswijk). Furthermore, growers should be 
 stimulated or instructed to transport products to their nearest auction or at least to 
 position products more strategically over auction locations. For example, it may be 
 unnecessary for a grower near Naaldwijk to transport products to Aalsmeer for 
 auctioning, when these products are purchased by a buyer located at Rijnsburg. To 
 this end, research on recurring patterns about such trading situations is required. 
 Concurrently, the reverse logistics flows have to be taken account, since these flows 
 can be combined with the transport flows of products.  
 

• Communicate clearly throughout the supply chain that inter-auction transport indeed 
can be improved through cooperation 

 Especially given the traditional nature of doing business in the floriculture sector (“act 
 as we have always done”) and the role of emotions and intuition, clear and 
 comprehensible communicate that by cooperation and coordination, the inter-auction 
 transport can be organized more efficiently. In particular, the analysis of the 
 inefficient transport flows of products having a grower and buyer located near the 
 same auction location while the same products are auctioned at another (distant) 
 location, shows that it is worthwhile to change the organization of the inter-auction 
 transport. Namely, these flows, equal to nearly 7% of the total inbound flows, account 
 for 5% (i.e. around €3 million) of the total costs of the inter-auction transport. 
 Furthermore, an average load factor of 70% for both the inbound as the outbound 
 flows and a percentage of products of only 30% that is transported first to the nearest 
 auction, indicate that improvements can be achieved through cooperation. Since 
 cooperation is the principal characteristic of the floricultural supply chain, this notion 
 is very important.  
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7.3 Further research 
Several entries for further research can be identified, which are discussed below.  
 
In the first place, the analyses of the transport flows in this research are based on 
(commercial) transaction data, instead of real logistics data about which products are 
transported to which destination at which time and by which vehicle. Accordingly, when in 
future research the latter type of information would become available, this could result in 
more detailed analyses of the inter-auction transport flows.  
 
However, further research with the data about transactions used in this research is also 
possible immediately by focussing on a specific day or week and adding additional 
constraints. Namely, several complicating constraints are not taken into account in this 
research. For example, no distinctions are made between pot plants and cut flowers or 
between different types of cut flowers. Consequently, some products have to be transported 
in an environment with a low temperature, while others have to be transported at room 
temperatures. Such differences influence the planning of inter-auction transport, since 
products may have to wait for the next truck because they cannot be combined in the same 
shipment. Furthermore, more detailed analyses on the transport flows can be performed 
when the exact time stamps of the transactions are incorporated in the data set, especially 
when this is combined with information about throughput times of the internal distribution. 
Because the size of the datasets with transactions increases with every additional variable, 
the integration of time is more feasible for research of a particular day or week first, instead 
of a complete year at once. Seasonal effects can then also be taken into account.  
 
Given the absence of accurate data, it was not possible to analyse the inter-auction transport 
flows resulting from trade through FloraHolland Connect, i.e. except for Aalsmeer it was 
unknown via which auction location the direct transactions took place. In the new data 
warehouse, operational since mid-2010, data is collected for all six auction locations 
separately, thereby providing the opportunity to analyse the flows of Connect in the same 
way as is done for the flows of the clock trade.  
 
A limitation of this research is that the performance indicators are calculated using linear 
functions, especially with respect to the transport costs. Future research can improve the 
calculations by using more rigorous cost formulations. Currently, the transport costs are 
calculated by multiplying distance with a transport cost per kilometre. However, the inter-
auction transport consists of transits between the auction location and loading/unloading. For 
both activities different cost parameters have to be used, for example a cost per kilometre 
and a cost per hour. Further research should take this difference into account.  
 
Another possibility for further research is to incorporate a diverse fleet of vehicles in the 
analyses. For this thesis, a homogeneous fleet of vehicles with a capacity of 22 trolleys is 
used for the analyses. However, within the floriculture sector the trend is emerging to use so-
called “Long-and-Heavy Vehicles” (Lange en Zware Vrachtwagencombinaties, LZVs). Such 
trucks have a capacity of 34 to 36 trolleys and are particularly used for inter-auction transport 
of the outbound flows caused by clock trade. Accordingly, further research can focus on the 
effects of a heterogeneous fleet of vehicles on for example the average load factor.  
 
Future research should not ignore the question how the reverse logistics flows of empty 
trolleys and packaging units can be combined with or facilitated by a new system for the 
inter-auction transport. Several research projects are already performed on this topic, but it 
still needs careful attention in further research. 
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Finally, further research should be dedicated to the behaviour and attitudes of growers and 
buyers in relation to decision-making and the choice for the auction at which to sell or 
purchase products. Especially with regard to the feasibility of redesign scenario 2, their 
willingness to change and in light of the trend of virtualization, this is an important area for 
subsequent research. 

7.4 Closing remark 
This thesis gives insights in and opportunities for a more efficient organization of the inter-
auction transport. At the same time several facets of the complex nature of the floricultural 
supply chain network that affect the process of changing the logistics network of 
FloraHolland, are reflected. In summary, FloraHolland faces interesting opportunities for 
efficiency improvements and cost reductions of the inter-auction transport, which can be 
harvested well provided that all the stakeholders have a shared vision in the same direction 
and act accordingly. Decision-making is heavily dependent on the willingness and ability of 
the supply chain partners to enter these new business directions. 
 
 

-0- 
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Appendix Chapter 1: Introduction 
 
 

Auction location Surface (m
2
) Clock Sales (mln. €) Average number of 

transactions per day 

Aalsmeer 1.287.813 1.131 (47,1%) 40.857 
Naaldwijk 721.000 771 (32,1%) 35.239 

Rijnsburg 400.000 343 (14,3%) 19.722 
Bleiswijk 123.000 60 (2,5%) 7.746 

Venlo 108.100 69 (2,9%) 7.681 

Eelde 45.875 28 (1,1%) 5.486 
Total 2.685.788 2.402 (100%) 116.731 

Table A1.1: Key figures of auction locations FloraHolland in 2009 
 (Annual report FloraHolland 2009) 

Figure A1.1: Some impressions of the operations of FloraHolland (Source: FloraHolland) 
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Figure A1.2: History of mergers FloraHolland (Source: FloraHolland, 2007) 
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Figure A1.3: Organizational chart of FloraHolland (Source: FloraHolland) 
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Figure A1.4: Map with auction locations FloraHolland (Source: FloraHolland) 
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Figure A1.5: Overview logistic flows FloraHolland (Adapted from Eindrapportage Besparen in Ketens – 
Sierteeltsector, EVO, 2009) 

 

Seven logistic flows are depicted in figure 1.3. These flows are defined as follows, where 
several flows can also be found in figure 1.2 (Eindrapportage Besparen in Ketens – 
Sierteeltsector EVO, 2009): 

1) Supply of products 
2) Products sold through the (physical) auction process 
3) Products sold through FloraHolland Connect, but bypassing the internal 

distribution system of the auction location (Buiten de Distributie om (BDO)) 
4) Products sold through FloraHolland Connect 
5) Products sold through auction process using Remote Buying services (Kopen Op 

Afstand (KOA)) 
6) After-sales transport: transport out of the auction location. It has to be noticed 

that a buyer can also be located at another auction location, using remote buying 
services to purchase products at several auction locations, which causes inter-
auction transport. 

7) Products bypassing the auction (Buiten de Veiling Om (BVO)). 
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Appendix Chapter 2: Research project 
 

 
 
Figure A2.1: Research project FloraHolland-TU/e-EUR 
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Appendix Chapter 3: Analysis current situation inter-
auction transport 

 

Section 3.2.1: Calculation of number of trolleys 

 

 

 

 

 

 

 
 
 
Figure A3.1: Various types of packaging units (fust) (www.sivepo.nl)  
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Section 3.2.2: Allocation of postal codes to nearest auction 

 
Figure A3.2: Map of 2-position postal codes areas the Netherlands 
 

 
Auction Postal code areas 

Aalsmeer 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
24, 34, 35, 36, 37, 38, 39, 40, 41, 72, 73, 74, 
75, 76, 80, 81 

Naaldwijk 25, 26, 31, 32, 43, 44, 45, 46, 47 

Rijnsburg 22, 23 

Bleiswijk 27, 28, 29, 30, 33, 42, 48, 49, 50, 51, 52 

Venlo 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 
65, 66, 67, 68, 69, 70, 71 

Eelde 77, 78, 79, 82, 83, 84, 85, 86, 87, 88, 89, 90, 
91, 92, 93, 94, 95, 96, 97, 98, 99 

Table A3.1: 2-position postal code areas assigned to nearest auction location based on distance in kilometres 
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Table A3.2: Production regions in the Netherlands as defined by FloraHolland with sales figures per 
auction location in 2009 (in €) 
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Section 3.2.3: Calculation performance indicators 
 

Distance between auction locations (in kilometres) 
To

From 
 Aalsmeer  Naaldwijk  Rijnsburg  Bleiswijk  Venlo  Eelde 

Aalsmeer   56 31 54 175 204 

Naaldwijk 56   34 28 153 251 

Rijnsburg 31 34   25 210 226 

Bleiswijk 54 28 25   182 228 

Venlo 175 153 210 182   250 

Eelde 204 251 226 228 250   

 Table A3.3: Distance between auction locations (in kilometres) 

 

 

Transit time between auction locations (in hours) 

To
From 

 Aalsmeer  Naaldwijk  Rijnsburg  Bleiswijk  Venlo  Eelde 

Aalsmeer   1:00 0:45 1:00 2:15 2:30 

Naaldwijk 1:00   1:00 0:45 2:15 2:45 

Rijnsburg 0:45 1:00   1:00 2:30 2:30 

Bleiswijk 1:00 0:45 1:00   2:00 2:30 

Venlo 2:15 2:15 2:30 2:00   2:45 

Eelde 2:30 2:45 2:30 2:30 2:45   

Table A3.4: Transit time (in hours) between auction locations with safety margin of 15 minutes 
 

Section 3.3.1: Inbound flows 
 

Inbound flows from suppliers in the Netherlands (100%) 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   
263.844 

49,28% 
196.360 

36,68% 
35.957 

6,72% 
17.903 

3,34% 
21.288 

3,98% 
535.352 

100% 

Naaldwijk 
660.403 

70,10%   
180.563 

19,17% 
72.115 

7,65% 
20.023 

2,13% 
8.977 

0,95% 
942.081 

100% 

Rijnsburg 
311.091 

59,75% 
175.135 

33,64%   
20.122 

3,86% 
7.562 

1,45% 
6.771 

1,30% 
520.680 

100% 

Bleiswijk 
436.141 

48,53% 
337.684 

37,57% 
107.875 

12,00%   
10.996 

1,22% 
6.021 

0,67% 
898.717 

100% 

Venlo 
437.038 

61,58% 
195.806 

27,59% 
56.358 

7,94% 
16.101 

2,27%   
4.351 

0,61% 
709.654 

100% 

Eelde 
105.569 

63,63% 
26.616 

16,04% 
23.434 

14,12% 
4.940 

2,98% 
5.359 

3,23%   
165.918 

100% 

Total 
1.950.242 

51,70% 
999.085 

26,48% 
564.590 

14,97% 
149.234 

3,96% 
61.843 

1,64% 
47.408 

1,26% 
3.772.402 

100% 

Table A3.5: Total inbound flows (number of trolleys) per nearest auction;  
percentages per origin add up to 100% 
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Section 3.3.2: Outbound flows 
 

Number of truck movements outbound flows 

Demand area 
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   16.888 31.849 3.776 4.465 3.572 60.550 

Naaldwijk 17.566   25.652 13.636 3.661 579 61.094 

Rijnsburg 6.514 4.885   1.213 1.389 404 14.405 

Bleiswijk 2.627 3.127 1.573   697 289 8.313 

Venlo 313 17 3 617   91 1.041 

Eelde 527 1 4 75 41   648 

Total 27.547 24.918 59.081 19.317 10.253 4.935 146.051 

Table A3.6: Number of truck movements associated with inter-auction transport of outbound flows 

 

 

Distance (in kilometres) outbound flows 

Demand area  
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde  Total 

Aalsmeer   945.728 987.319 203.904 781.375 728.688 3.647.014 

Naaldwijk 983.696   872.168 381.808 560.133 145.329 2.943.134 

Rijnsburg 201.934 166.090   30.325 291.690 91.304 781.343 

Bleiswijk 141.858 87.556 39.325   126.854 65.892 461.485 

Venlo 54.775 2.601 630 112.294   22.750 193.050 

Eelde 107.508 251 678 17.100 10.250   135.787 

Total 1.489.771 1.202.226 1.900.120 745.431 1.770.302 1.053.963 8.161.813 

Table A3.7: Distance (in kilometres) associated with inter-auction transport of outbound flows 

 
 

Transit time (In hours) outbound flows 

Demand area  
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde  Total 

Aalsmeer   16.888,00 23.886,75 3.776,00 10.046,25 8.930,00 63.527,00 

Naaldwijk 17.566,00   25.652,00 10.227,00 8.237,25 1.592,25 63.274,50 

Rijnsburg 4.885,50 4.885,00   1.213,00 3.472,50 1.010,00 15.466,00 

Bleiswijk 2.627,00 2.345,25 1.573,00   1.394,00 722,50 8.661,75 

Venlo 704,25 38,25 7,50 1.234,00   250,25 2.234,25 

Eelde 1.317,50 2,75 10,00 187,50 112,75   1.630,50 

Total 27.100 24.159 51.129 16.638 23.263 12.505 154.794,00 

Table A3.8: Transit time (in hours) associated with inter-auction transport of outbound flows 

 
 

CO2-emissions (in kilotons) outbound flows 

Demand area 
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   0,804  0,839  0,173  0,664  0,620  3,100  

Naaldwijk 0,836   0,741  0,325  0,476  0,124  2,502  

Rijnsburg 0,172  0,141    0,026  0,248  0,078  0,665  

Bleiswijk 0,121  0,074  0,033    0,108  0,056  0,392  

Venlo 0,047  0,002  0,0005 0,096    0,019  0,165  

Eelde 0,092  0,0002  0,0006  0,015  0,009    0,117  

Total 1,268 1,021 1,614  0,635 1,505 0,897 6,941 

Table A3.9: CO2-emissions (in kilotons) associated with inter-auction transport of outbound flows 
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Section 3.3.3: FloraHolland Connect 
 

Number of truck movements Inbound FloraHolland Connect 
Auction 

Supply area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   6.745 5.021 920 458 545 13.689 

Naaldwijk 18.796   6.799 2.697 755 339 29.386 

Rijnsburg 8.296 4.179   481 181 162 13.299 

Bleiswijk 15.760 11.378 3.642   371 203 31.354 

Venlo 6.178 3.270 942 269   73 10.732 

Eelde 4.935 596 525 111 120   6.287 

Total 53.965 19.423 11.908 3.558 1.427 777 91.058 

Table A3.10: Number of truck movements associated with inter-auction transport of inbound flows  
FloraHolland Connect 
 

 

Distance (in kilometres) Inbound FloraHolland Connect 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   377.720 155.651 49.680 80.150 111.180 774.381 

Naaldwijk 1.052.576   231.166 75.516 115.515 85.089 1.559.862 

Rijnsburg 257.176 142.086   12.025 38.010 36.612 485.909 

Bleiswijk 851.040 318.584 91.050   67.522 46.284 1.374.480 

Venlo 1.081.150 500.310 197.820 48.958   18.250 1.846.488 

Eelde 1.006.740 149.596 118.650 25.308 30.000   1.330.294 

Total 4.248.682 1.488.296 794.337 211.487 331.197 297.415 7.371.414 

Table A3.11: Distance (in kilometres) associated with inter-auction transport of inbound flows  
FloraHolland Connect 
 

 

Transit time (in hours) Inbound FloraHolland Connect 

Auction
Supply area 

 Aalsmeer  Naaldwijk  Rijnsburg  Bleiswijk  Venlo  Eelde  Total 

Aalsmeer   6745,00 3765,75 920,00 1030,50 1362,50 13.823,75 

Naaldwijk 18.796,00   6.799,00 2.022,75 1.698,75 932,25 30.248,75 

Rijnsburg 6.222,00 7.654,00  897,00 452,50 405,00 15.630,50 

Bleiswijk 19.825,00 8.533,50 4.914,00  742,00 507,50 34.522,00 

Venlo 13.900,50 7.357,50 2.355,00 538,00  200,75 24.351,75 

Eelde 12.337,50 1.639,00 1.312,50 277,50 330,00  15.896,50 

Total 71.081,00 31.929,00 19.146,25 4.655,25 4.253,75 3.408,00 134.473,25 

Table A3.12: Transit time (in hours) associated with inter-auction transport of inbound flows  
FloraHolland Connect 
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CO2-emissions (in kilotons) Inbound FloraHolland Connect 

Auction 
Supply area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   0,321  0,132 0,042 0,068 0,095 0,658 

Naaldwijk 0,895   0,196 0,064 0,098 0,072 1,325 

Rijnsburg 0,219 0,121   0,010 0,032 0,031 0,413 

Bleiswijk 0,723 0,271 0,077   0,057 0,039 1,167 

Venlo 0,919 0,425 0,168 0,042   0,016 1,570 

Eelde 0,856 0,127 0,101 0,022 0,026   1,132 

Total 3,612 1,265 0,674 0,180 0,281 0,253 6,265 

Table A3.13: CO2-emissions (in kilotons) associated with inter-auction transport of inbound flows FloraHolland 
Connect 

 
 

Number of truck movements Outbound FloraHolland Connect 

Demand area 
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   4.893 4.980 7.824 2.004 1.040 20.741 

Naaldwijk 11.363   6.024 16.486 1.229 99 35.201 

Rijnsburg 4.213 3.869   1.467 466 69 10.084 

Bleiswijk 1.704 2.477 370   234 50 4.835 

Venlo 202 13 1 746   16 978 

Eelde 341 1 1 90 14   447 

Total 17.823 11.253 11.376 26.613 3.947 1.274 72.286 

Table A3.14: Number of truck movements associated with inter-auction transport of outbound flows FloraHolland 
Connect 

 
 

Distance (in kilometres) Outbound FloraHolland Connect 

Demand area  
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde  Total 

Aalsmeer   274.008 154.380 422.496 350.700 212.160 1.413.744 

Naaldwijk 636.328   204.816 461.608 188.037 24.849 1.515.638 

Rijnsburg 130.603 131.546   36.675 97.860 15.594 412.278 

Bleiswijk 92.016 69.356 9.250   42.588 11.400 224.610 

Venlo 35.350 1.989 210 135.772   4.000 177.321 

Eelde 69.564 251 678 20.520 3.500   94.513 

Total 963.861 477.150 369.334 1.077.071 682.685 268.003 3.838.104 

Table A3.15: Distance (in kilometres) associated with inter-auction transport of outbound flows  
FloraHolland Connect 

 
 

Transit time (in hours) Outbound FloraHolland Connect 

Demand area 
Auction 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde  Total 

Aalsmeer   4.893,00 3.735,00 7.824,00 4.509,00 2.600,00 23.561,00 

Naaldwijk 11.363,00   6.024,00 12.364,50 2.765,25 272,25 32.789,00 

Rijnsburg 3.159,75 3.869,00   1.467,00 1.165,00 172,50 9.833,25 

Bleiswijk 1.704,00 1.857,75 370,00   468,00 125,00 4.524,75 

Venlo 454,50 29,25 2,50 1.492,00   44,00 2.022,25 

Eelde 852,50 2,75 2,50 225,00 38,50   1.121,25 

Total 17.534 10.652 10.134 23.373 8.946 3.214 73.851,50 

Table A3.16: Transit time (in hours) associated with inter-auction transport of outbound flows  
FloraHolland Connect 
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CO2-emissions (in kilotons) Outbound FloraHolland Connect 
Demand area 

Auction 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   0,233  0,131  0,359  0,298  0,180  1,201  

Naaldwijk 0,541   0,174  0,392  0,160  0,021  1,288  

Rijnsburg 0,111  0,112    0,031  0,083  0,013  0,350  

Bleiswijk 0,078  0,059  0,007    0,036  0,010  0,190  

Venlo 0,030  0,002  0,0002 0,115    0,003  0,150  

Eelde 0,059  0,0002  0,0006  0,017  0,003    0,080  

Total 0,819 0,406 0,313  0,914 0,580 0,227 3,259 
Table A3.17: CO2-emissions (in kilotons) associated with inter-auction transport of outbound flows FloraHolland 
Connect 
 

Section 3.3.4: Import 
 

Number of truck movements Import 
Auction 

Import handling 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   20.090 14.020 4.157 0 156 38.423 

Naaldwijk 619   596 1.016 1.021 165 3.417 

Rijnsburg 483 169   538 42 175 1.407 

Venlo 0 0 0 0   0 0 

Total 1.102 20.259 14.616 5.711 1.063 496 43.247 

Table A3.18: Number of truck movements associated with import flows 

 

 

Distance (in kilometres) Import 

Auction 
Import handling 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   1.125.040 434.620 224.478 0 31.824 1.815.962 

Naaldwijk 34.664   20.264 28.448 156.213 41.415 281.004 

Rijnsburg 14.973 5.746   13.450 8.820 39.550 82.539 

Venlo 0 0 0 0   0 0 

Total 49.637 1.130.786 454.884 266.376 165.033 112.789 2.179.505 

Table A3.19: Distance (in kilometres) associated with import flows 

 
 

Transit time (in hours) Import 
Auction 

Import handling 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   20.090,00 447,00 4.157,00 0,00 390,00 25.084.00 

Naaldwijk 619,00   596,00 762,00 2,297,25 453,75 4.728,00 

Rijnsburg 362,25 169,00   538,00 105,00 437,50 1.611,75 

Venlo 0 0 0 0   0 0 

Total 981 20.259 1.043 5.457 2.402 1.281 31.423,75 

Table A3.20: Transit time (in hours) associated with import flows 
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CO2-emissions (in kilotons) Import 
Auction 

Import handling 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   0,956  0,369  0,191  0  0,027  1,544  

Naaldwijk 0,029    0,017  0,024  0,133  0,035  0,239  

Rijnsburg 0,013  0,005    0,011  0,007  0,034  0,070  

Venlo 0 0 0 0  0 0 

Total 0,042  0,961  0,387  0,226  0,140  0,096  1,853  
Table A3.21: CO2-emissions (in kilotons) associated with import flows 
 

Section 3.3.5: Inefficient flows 
 

Number of truck movements Inefficient flows 
Auction 

Supply/Demand area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   4.180 3.790 924 40 38 8.972 

Naaldwijk 5.582   1.856 3.294 20 18 10.770 

Rijnsburg 3.284 3.600   226 0 2 7.112 

Bleiswijk 1.554 2.932 136   82 72 4.776 

Venlo 994 532 162 76   6 1.770 

Eelde 214 16 16 14 6   266 

Total 11.628 11.260 5.960 4.534 148 136 33.666 
Table A3.22: Number of truck movements associated with inefficient flows 

 
 

Distance (in kilometres) Inefficient flows 
Auction 

Supply/Demand area 
Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   234.080 117.490 49.896 7.000 7.752 416.218 

Naaldwijk 312.592   63.104 92.232 3.060 4.518 475.506 

Rijnsburg 101.804 122.400   5.650 0 452 230.306 

Bleiswijk 83.916 82.096 3.400   113.932 16.416 299.760 

Venlo 173.950 81.396 34.020 13.832   1.500 304.698 

Eelde 43.656 4.016 3.616 3.192 8.000   62.480 

Total 715.918 523.988 221.630 164.802 131.992 30.638 1.788.968 

Table A3.23: Distance (in kilometres) associated with inefficient flows 

 
 

Transit time (in hours) Inefficient flows 

Auction 
Supply/Demand area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   4.180,00 2.842,50 924,00 90,00 95,00 8.132 

Naaldwijk 5.582,00   1.856,00 2.470,50 45,00 49,50 10.003 

Rijnsburg 2.463,00 3.600,00   226,00 0,00 5,00 6.294 

Bleiswijk 1.554,00 2.199,00 136,00   164,00 180,00 4.233 

Venlo 2.236,50 1.197,00 405,00 152,00   16,50 4.007 

Eelde 535,00 44,00 40,00 35,00 16,50   671 

Total 12.371 11.220 5.280 3.808 316 346 33.339 
Table A3.24: Transit time (in hours) associated with inefficient flows 



 

 92 

 

 

CO2-emissions (in kilotons) Inefficient flows 

Auction 
Supply/Demand area 

Aalsmeer Naaldwijk Rijnsburg Bleiswijk Venlo Eelde Total 

Aalsmeer   0,426 0,214 0,091 0,013 0,014 0,758 

Naaldwijk 0,569   0,115 0,168 0,006 0,008 0,865 

Rijnsburg 0,185 0,223   0,010 0,000 0,001 0,419 

Bleiswijk 0,153 0,149 0,006   0,207 0,030 0,546 

Venlo 0,317 0,148 0,062 0,025   0,003 0,555 

Eelde 0,079 0,007 0,007 0,006 0,015   0,114 

Total 1,303 0,954 0,403 0,300 0,240 0,056 3,256 

Table A3.25: CO2-emissions (in kilotons) associated with inefficient flows 
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Estimation method of inbound flows FloraHolland Connect 
 
The estimation method consists of four steps. The first three steps are needed for estimating 
the inbound flows originating in the supply areas of the five auction locations excluding 
Aalsmeer. The fourth step consists of estimating the inbound flows originating in the supply 
area of Aalsmeer to the other five auction locations.  
 
First, the inbound flows of the clock trade, as determined in section 3.3.1, are expressed in 
percentages. Namely, for each of the five above-mentioned auction locations (i.e. Naaldwijk, 
Rijnsburg, Bleiswijk, Venlo and Eelde), the transport flows to each of five auction locations 
are expressed in percentages of the total transport flow originating at the respective auction 
location minus the amount of products that is transported to Aalsmeer. Equation 3.1 gives 
the general formulation of the first step. This equation holds for each combination of i and j.  
 

• Formulation of the first step: 
Percentage pij of inbound flows from the supply area of auction i to auction j: 

  

( )
iA

j

ij

ij

ij

yx

x
p

−

=

∑
=

5

1

 ,        (3.1) 

where 
number of trolleys transported from supply area of auction i to auction j 
number of trolleys transported from supply area of auction i to Aalsmeer. 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde 
 

 

Consequently, in the next two steps of the estimation we use the data about the inbound 
flows of FloraHolland Connect. 
 

In the second step, the number of trolleys transported from the supply area of auction i to 
Aalsmeer, is expressed in a percentage of the total supply of the supply area of auction i (i 
represents Naaldwijk, Rijnsburg, Bleiswijk, Venlo and Eelde). Subsequently, the remaining 
percentage has to be divided over the other five auction locations. Equation 3.2 describes 
this second step of the estimation procedure. 
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• Formulation of the second step: 
Remaining percentage ri of the total supply of supply area of auction i to the other five 
auction locations (excluding Aalsmeer): 

  

iiA

iA

i
zf

f
r

+
−= 1 ,       (3.2) 

where 
fiA = number of trolleys transported from supply area of auction i to  Aalsmeer 
zi =  number of trolleys transported from supply area of auction i to  the other 
five auction locations 

{ }5,4,3,2,1=

∈

V

Vi
 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde 
 

 

The remaining percentage is set equal to 100%. Consequently, we have estimated the 
inbound flows for FloraHolland Connect using equation (3.3), which utilizes the results of 
equations 3.1 and 3.2. 
 

• Formulation of the third step: 
Number of trolleys tij transported from supply area of auction i to auction j  

 ( ) iijiij rpst ⋅⋅= ,        (3.3) 

 

where 

si =  total supply in number trolleys of supply area of auction i 
pij =  percentage of inbound flows from the supply area of auction i to  auction j, 
based on the data of the clock trade (equation 3.1) 
ri =  percentage of the total supply of supply area of auction i to the other  five 
auction location (excluding Aalsmeer) 

{ }5,4,3,2,1

,

=

∈

V

Vji
 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde  
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The fourth and final step of the estimation of the inbound flows is estimating the flows from 
the supply area of Aalsmeer to each of the other five auction locations. We have obtained 
these figures using equation 3.4. 
 

• Formulation of the fourth step: 
Number of trolleys aAj transported from supply area of Aalsmeer to auction j: 

 bqa AjAj *= ,        (3.4) 

where 
qAj =  percentage of trolleys transported from supply area of Aalsmeer to  auction j, 
based on data of the clock trade 
b =  total supply in number trolleys of supply area of Aalsmeer 

{ }5,4,3,2,1=

∈

V

Vj
 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde 
 

 

Estimation method of outbound flows FloraHolland Connect 
 

The outbound flows are estimated in nearly the same as we have done for the inbound 
flows, using the results of the analysis of the outbound flows in section 3.3.2. However, for 
the outbound flows only the location of the buyer is known, not the auction at which the 
products are bought. Therefore, we have used the percentages of the number of trolleys that 
each of the five auctions received from each other. The estimation method, which consists of 
three steps, is described below. 
 

Again, the outbound flows of the clock trade are expressed in percentages. More 
specifically, for each of the five afore-mentioned auction locations (i.e. Naaldwijk, Rijnsburg, 
Bleiswijk, Venlo and Eelde), the transport flows to each of five auction locations are 
expressed in percentages of the total transport flow destined for the respective auction 
location minus the amount of products that originates from Aalsmeer. Equation 3.5 gives the 
general formulation of the first step. This equation holds for each combination of i and j.  
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• Formulation of the first step: 
Percentage pij of outbound flows from auction j to auction i: 
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where 
number of trolleys transported from auction j to auction i 
 

number of trolleys transported from Aalsmeer to auction j. 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde 
Consequently, for each of the five auction locations the number of trolleys transported to 
each of the five auction locations is calculated using equation 3.6. 
 

• Formulation of the second step: 
Number of trolleys tij transported from auction j to auction i: 

 

 ijiji dpt ⋅= ,        (3.6) 

where 
di =  total outbound flow from the five auction location Naaldwijk,  Rijnsburg, 
Bleiswijk, Venlo and Eelde to auction i 
pji =  percentage of outbound flows from auction j to auction i  

{ }5,4,3,2,1=

∈

V

Vi
 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde  
 

 

Finally, the numbers of trolleys that are transported from the five auction locations to 
Aalsmeer are estimated, using equation 3.7.  
 

• Formulation of the third step: 
Number of trolleys ajA transported from auction j to Aalsmeer: 

 

 bqa jAjA *= ,        (3.7) 

where 
qjA =  percentage of trolleys transported from auction j to Aalsmeer, based  on 
data of the clock trade 
b =  total supply in number trolleys of supply area of Aalsmeer 

{ }5,4,3,2,1=

∈

V

Vj
 

 with: 1=Naaldwijk, 2=Rijnsburg, 3=Bleiswijk, 4=Venlo, 5=Eelde 
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Appendix Chapter 5: Redesign scenarios 

Section 5.1: Redesign scenario 1 – Optimize load factor (L*; R=30) 
 

Scenario Number of truck movements 

1 (L*; R=30) 
% 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 147.150 146.051 91.058 72.286 43.247 499.792 

72,5 142.077 141.011 87.920 69.793 41.758 482.559 

75 137.341 136.316 84.990 67.466 40.364 466.477 

77,5 132.913 131.920 82.246 65.292 39.063 451.434 

80 128.761 127.796 79.679 63.251 37.841 437.328 

82,5 124.857 123.924 77.266 61.337 36.696 424.080 

85 121.186 120.277 74.992 59.534 35.615 411.604 

87,5 117.722 116.846 72.850 57.831 34.600 399.849 

90 114.453 113.598 70.826 56.226 33.638 388.741 

92,5 111.361 110.529 68.914 54.708 32.730 378.242 

95 108.429 107.619 67.100 53.269 31.868 368.285 

Table A5.1: Number of truck movements associated with scenario 1;  
specified by inter-auction transport flows 
 
 

Scenario Distance (in kilometres) 

1 (L*; R=30) 
% 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 13.515.747 8.161.813 7.371.414 3.838.104 2.179.505 35.066.583 

72,5 13.050.099 7.879.954 7.117.499 3.705.829 2.104.359 33.857.740 

75 12.615.236 7.617.752 6.880.254 3.582.106 2.034.177 32.729.525 

77,5 12.208.528 7.372.344 6.658.271 3.466.791 1.968.593 31.674.527 

80 11.827.311 7.141.800 6.450.398 3.358.571 1.906.845 30.684.925 

82,5 11.468.530 6.925.695 6.255.487 3.257.112 1.849.199 29.756.023 

85 11.131.159 6.721.883 6.071.280 3.161.506 1.794.870 28.880.698 

87,5 10.813.255 6.530.185 5.897.571 3.070.971 1.743.655 28.055.637 

90 10.512.654 6.348.405 5.733.937 2.985.663 1.695.092 27.275.751 

92,5 10.228.868 6.177.341 5.579.336 2.905.198 1.649.637 26.540.380 

95 9.959.606 6.014.391 5.432.254 2.828.920 1.606.078 25.841.249 

Table A5.2: Distance (in kilometres) associated with scenario 1;  
specified by inter-auction transport flows 
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Scenario Transit time (in hours) 

1 (L*; R=30) 
% 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 219.520 154.794 134.474 73.852 31.424 614.064 

72,5 213.103 149.451 130.989 71.305 30.342 595.190 

75 207.111 144.476 127.731 68.926 29.329 577.573 

77,5 201.507 139.819 124.684 66.706 28.385 561.101 

80 196.253 135.448 121.830 64.622 27.494 545.647 

82,5 191.311 131.344 119.153 62.668 26.663 531.139 

85 186.662 127.480 116.626 60.827 25.879 517.474 

87,5 182.283 123.843 114.241 59.086 25.141 504.594 

90 178.141 120.399 111.995 57.446 24.441 492.422 

92,5 174.229 117.150 109.873 55.896 23.784 480.932 

95 170.520 114.063 107.854 54.427 23.156 470.020 

Table A5.3: Transit time (in hours) associated with scenario 1;  
specified by inter-auction transport flows 

 

 

Scenario CO2-emissions (in kilotons) 

1 (L*; R=30) 
% 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 11,488 6,938 6,266 3,262 1,853 29,807 

72,5 11,093 6,698 6,050 3,150 1,789 28,779 

75 10,723 6,475 5,848 3,045 1,729 27,820 

77,5 10,377 6,266 5,660 2,947 1,673 26,923 

80 10,053 6,071 5,483 2,855 1,621 26,082 

82,5 9,748 5,887 5,317 2,769 1,572 25,293 

85 9,461 5,714 5,161 2,687 1,526 24,549 

87,5 9,191 5,551 5,013 2,610 1,482 23,847 

90 8,936 5,396 4,874 2,538 1,441 23,184 

92,5 8,695 5,251 4,742 2,469 1,402 22,559 

95 8,466 5,112 4,617 2,405 1,365 21,965 

Table A5.4: CO2-emissions (in kilotons) associated with scenario 1;  
specified by inter-auction transport flows 
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Section 5.2: Redesign scenario 2 – Optimize routing inbound flows 
(L=70; R*) 
 
Scenario Number of truck movements 

2 (L=70; R*) 
(%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
30-70 147.150 146.051 91.058 72.286 43.247 499.792 

50-50 105.112 149.835 91.058 72.286 43.247 461.538 

70-30 63.071 209.760 91.058 72.286 43.247 479.422 

Table A5.5: Number of truck movements associated with scenario 2;  
specified by inter-auction transport flows 
 
 

Scenario Distance (in kilometres) 

2 (L=70; R*) 
(%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
30-70 13.515.747 8.161.813 7.371.414 3.838.104 2.179.505 35.066.583 

50-50 9.655.018 11.928.428 7.371.414 3.838.104 2.179.505 34.972.469 

70-30 5.793.588 16.698.099 7.371.414 3.838.104 2.179.505 35.880.710 

Table A5.6: Distance (in kilometres) associated with scenario 2; specified by inter-auction transport flows 
 
 

Scenario Transit time (in hours) 

2 (L=70; R*) 
(%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
30-70 219.520 154.794 134.474 73.852 31.424 614.064 

50-50 166.323 197.839 134.474 73.852 31.424 603.912 

70-30 113.117 276.956 134.474 73.852 31.424 629.823 

Table A5.7: Transit time (in hours) associated with scenario 2; specified by inter-auction transport flows 

 

 
Scenario CO2-emissions (in kilotons) 

2 (L=70; R*) 
(%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
30-70 11,488 6,938 6,266 3,262 1,853 29,807 

50-50 8,207 10,139 6,266 3,262 1,853 29,727 

70-30 4,925 14,193 6,266 3,262 1,853 30,499 
Table A5.8: CO2-emissions (in kilotons) associated with scenario 2; specified by inter-auction transport flows 
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Section 5.3: Redesign scenario 3 – Hubways (L*; R*) 
 

Scenario Number of truck movements 

3 (L*; R*) 

- load factor (%) 

- routing (%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 
30-70 147.150 146.051 91.058 72.286 43.247 499.792 

90 
50-50 81.755 116.541 50.592 56.226 33.638 338.752 

90 
70-30 49.058 163.152 50.592 56.226 33.638 352.666 

Table A5.9: Number of truck movements associated with scenario 3; specified by inter-auction transport flows 
 
 

Scenario Distance (in kilometres) 

3 (L*; R*) 

- load factor (%) 

- routing (%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 
30-70 13.515.747 8.161.813 7.371.414 3.838.104 2.179.505 35.066.583 

90 
50-50 7.509.576 9.278.009 4.096.084 2.985.663 1.695.092 25.564.424 
90 
70-30 4.506.724 12.988.382 4.096.084 2.985.663 1.695.092 26.271.945 

Table A5.10: Distance (in kilometres) associated with scenario 3; specified by inter-auction transport flows 
 
 

Scenario Transit time (in hours) 

3 (L*; R*) 

- load factor (%) 

- routing (%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 
30-70 219.520 154.794 134.474 73.852 31.424 614.064 

90 
50-50 136.761 153.879 89.514 57.446 24.441 462.041 

90 
70-30 95.384 215.421 89.514 57.446 24.441 482.206 

Table A5.11: Transit time (in hours) associated with scenario 3; specified by inter-auction transport flows 

 

 
Scenario CO2-emissions (in kilotons) 

3 (L*; R*) 

- load factor (%) 

- routing (%-%) 

Inbound  
clock 

Outbound  
clock 

Inbound  
Connect 

Outbound  
Connect 

Import Total 

Scenario 0 
70 
30-70 11,488 6,938 6,266 3,262 1,853 29,807 
90 
50-50 6,383 7,886 3,482 2,538 1,441 21,730 

90 
70-30 3,831 11,040 3,482 2,538 1,441 22,331 

Table A5.12: CO2-emissions (in kilotons) associated with scenario 3; specified by inter-auction transport flows 
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