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Summary
	The horticultural sector in the Netherlands is of world-class quality, and serves as main trading hub for Europe. The sector as a whole has a huge impact on the Dutch economy, being the largest exporter of fresh-products in Europe, the top-3 largest exporter in the world with still significant opportunities for further growth. Despite the current leading position, the sector needs to look forward and innovate to stay in the lead. Today, most horticultural products physically pass through the auction houses on their fixed routes from (inter)national growers to (inter)national customers to allow for physical inspection and quality control. However, several market developments stimulate the chain to become an efficient (virtual) horticultural network, in which cut flowers, plants and other products are delivered to customers taking different (direct) routes. The sector wants to (continue to) be the (virtual) horticultural trading hub of Europe, and thus action is required in order not to loose ground. Cross-dock centers and hubs (tradeparcs) are being set-up in Europe (linking local with global flows) and the sector is searching for efficient coordination and control mechanisms for the complete logistics network to consolidate flows and fulfill market demands. However, this is not an easy task as the sector is characterized by a large number of independent SMEs (many growers, traders, and small LSPs) and a large cooperative auction each with their own objectives and views on roles and functions of parties in the supply chain network. 

Our project objective is to strengthen the international leading competitive position of the Dutch horticulture sector in a global, virtualized trade network by researching (1) the opportunities for new coordination, consolidation and collaboration concepts in extended international tradeparc networks, and (2) the possibilities for making chain information directly and real-time available and usable to support decision making of all partners in the horticultural network. This proposal links to the Transport Hubs in Control program: it develops new network coordination concepts and building blocks for a voluntary information infrastructure and corresponding IT architecture, resulting in an improved use of the logistics infrastructure. 

Developing these concepts in this sector with unique characteristics (e.g. many small actors, rapid product quality changes, global-for-local combined with local-for-local flows, high demand and supply uncertainty, etc.) poses specific research issues providing ample room for innovative scientific contributions. We define five work packages:
(WP1) Scenarios for an international virtualized horticultural trade world 

Focus in this package is to decide upon a number of interesting network designs and network management structures for the coming 10 years, given insight in future demand and supply patterns, technological developments as well as logistics and quality management developments.
(WP2) Design of value-added logistics services 
Within the defined scenarios, the functional specifications for potential coordination, consolidation and collaboration concepts are researched. Focus in this package is the design of value-added logistics services, comprising flexible and robust prediction, planning and control models and algorithms for inventory, packing and transportation management, considering real-life complexity, uncertainty and dynamics.

(WP3) Virtual information exchange and transparency
This package aims to develop a knowledge base that contains the following capabilities: 1) a repository of the application services, 2) reference information architectures, 3) an internet platform, and 4) methods and tools for the configuration of run-time information systems. The knowledge base supports the design and instantiation of systems for the information exchange and transparency in virtual logistic horticulture networks. It gives access to the basic ICT infrastructure functionality and can support value-added services by linking horticultural partners through web-based information architectures. 

 (WP4) Business models for network coordination

The network coordination concepts lead to the development, adoption and implementation of a new institutional framework, new sets of decision rights and associated new revenue and risk sharing models. Effective business models need to be identified for different design scenarios, considering their scaling potential including value generation models. Important is to understand how the mental shift towards acceptance of new solutions by all stakeholders can be achieved.

(WP5) Integration, implementation and knowledge dissemination 

In this WP we focus on four elements, i.e. (i) the integration of all findings of the other WPs into feasible and supported scenarios, (ii) the assessment of preliminary findings in pilot studies, (iii) valorization of findings, and (iv) knowledge dissemination within and to other sectors as well as to the educational system.
During the project, the findings of all packages are integrated resulting in innovative and validated concepts & tools for handling fresh products in virtual trade networks and challenging demo-projects as well as high-level scientific publications. This project will contribute to innovation from an academic perspective on four aspects:
· coordination, consolidation & collaboration concepts, models and algorithms for perishable products with high supply and demand uncertainty; 
· dynamic network design concepts incorporating product quality development;
· building blocks for a voluntary new ICT infrastructure; 

· development of effective business models for this sector with its specific characteristics.
With the dynamic voluntary coordination concept for virtualized trade based on planning and control models and quality management, the physical position of The Netherlands as the global Horticultural Hub will be strengthened, while the Greenports will also become a leading Information Gateway for Europe. Well organized product quality controls are a precondition for the development and implementation of new control mechanisms.


Part A: Orientation and Project Goals

Motivation

	The horticultural sector in the Netherlands is of world-class quality, and serves as main trading hub for Europe. The sector as a whole has a huge impact on the Dutch economy, being the largest exporter of fresh-products in Europe, the top-3 largest exporter in the world with still significant opportunities for further growth. The sector generates a yearly € 6.6 billion surplus on the Dutch Balance of Trade, representing 21% of the total surplus. Nowadays, almost one out of three trucks is filled with products of the Agrosector and one out of ten with flowers and plants. These numbers are expected to increase in coming years (see annex 1 for further details).

Despite the current leading position, the sector needs to look forward and innovate to stay in the lead. Today, most horticultural products physically pass through the auction houses on their fixed routes from growers to customers to allow for physical inspection. However, several market developments change the chain to become a (virtual) horticultural network, in which cut flowers, plants and other products are delivered to customers taking different (direct) routes. Some important developments and challenges in the sector are (Verloop et al., 2009; Greenports Holland Strategic Vision 2040):
· Increasing end-customer demands and a growing political pressure to reduce logistic movements. One of the main logistics challenges for the sector is to deal with high levels of dynamics and uncertainty in both supply and demand, considering product perishability and multiple modes of transportation. This leads to the need for a high speed and effective cold chain management in the complete network using advanced ICT and process technologies;
· Rise of new markets in Eastern Europe and new production areas in Africa and Southern Europe (including local-for-local production);

· Increasing market role of supermarkets and other large retailers (>30%) demanding higher delivery frequencies and more value-added services; 

· Lack of information exchange and coordinated planning and control systems resulting in significant improvement opportunities in transport and transaction efficiency. This is largely due to the large number of independent SMEs (many growers, traders, and small LSPs) and a large cooperative auction that each have their own objectives and views on roles and functions of parties in the supply chain network; 
· Various marketing channels requiring dedicated tailor-made business models for product lines, service level and price levels. They require different logistics solutions and have different product quality requirements resulting in fewer opportunities for joint approaches and a need for specialized partners. There is a need for horizontal (as well as vertical) cooperation to realize effective fulfillment in time for the complete assortment; 

· Increased virtualization of trading, reducing the need for products to pass specific control points and enabling direct delivery. As a result more and more goods flows could by-pass the Netherlands, jeopardizing the competitive position of the sector.
The sector wants to (continue to) be the (virtual) horticultural trading hub of Europe, and thus action is required in order not to loose ground (Levelt, 2010; Verdouw, 2010). Cross-dock centers and tradeparcs (distribution hubs with commercial functions) are being set-up in Europe (linking local with global flows) and the sector is searching for efficient coordination and control mechanisms for the complete logistics network to consolidate flows and fulfill market demands.

Developing network coordination, consolidation and collaboration concepts in this sector poses a number of challenging research issues providing ample room for innovative scientific contributions. Next to the points mentioned above, we mention three in particular:

·   One of the main logistics challenges for the sector is to deal with high dynamics and uncertainty in supply and demand, considering multiple modes of transportation. Critical here is fresh product quality as well as the available and needed volume in time on a specific place. The sector is characterised by last-minute changes and rush-orders and products are very perishable (e.g. some flowers lose 15% of their value each day) resulting in a need for high speed and effective cold chain management in the complete network. 

· Product related information standards (especially on a dynamic feature such as product “quality”) as well as data availability and accuracy are still a huge problem in this sector, except for logistics transportation units, thus constituting important sources of uncertainty and ambiguity;

· Implementation of new coordination, consolidation and collaboration concepts (also via the exchange of more information) as well as scaling up is difficult, due to the lack of effective business models, including value generation models (“verdienmodellen”), specifically designed for this sector.
 


Relation to Dinalog´s innovation themes

	This proposal links to the Transport Hubs in Control program: it develops new network coordination concepts (including network designs) and building blocks for a voluntary information infrastructure and the corresponding IT architecture, resulting in an improved use of the infrastructure in the Greenports. As such, the project also links to the 4C program.

Based on the outcomes of this research project, we expect the physical position of The Netherlands as the global Horticultural Hub to be strengthened, while the Greenports will become a leading Information Gateway for Europe. The project is closely related to and will also build upon results from Dinalog projects 4C4More and Extended Single Window. Interaction and exchange of ideas is guaranteed due to the involvement of some researchers in both projects.

With the dynamic voluntary coordination concept for virtualized trade based on planning and control models and quality management, the physical position of The Netherlands as the global Horticultural Hub will be strengthened, while the Greenports will also become a leading Information Gateway for Europe. Well organized product quality controls are a precondition for the development and implementation of new control mechanisms.



Objectives and goals

	Key question for the sector is how to (keep and) strengthen its competitive position as a whole in Europe, whilst dealing with an increase in virtual trading and a request for more direct international deliveries, dynamically combining both local and global flows. Should the sector internationalise and establish tradeparcs outside the Netherlands? What are implications for information visibility and prediction and planning concepts? It is clear that multiple scenarios can be defined in which different actors have different roles and functions, in which information availability differs, and in which different distribution management concepts can be used between grower and final end customer. 

The project objective is to strengthen the international leading competitive position of the Dutch horticulture sector in a global, virtualized trade network by researching (1) the opportunities for new coordination, consolidation and collaboration concepts in extended international tradeparc networks, and (2) the possibilities for making chain information directly and real-time available and usable to support decision making of all authorized partners in the horticultural network. 

We have defined the following goals:
1. To contribute substantially to the development of new scientific knowledge in the specific domains of operations management and supply chain management (in particular logistics, information and quality management), operations research, alliances and innovation management – but foremost in the interdisciplinary developments linking these disciplines. We will give 24 presentations on this topic at international conferences and publish over 20 articles in ISI-journals. Most will be published in the years 2012-2015 due to long process throughput times.

2. To contribute to the further development of the sector by:

a. definition of innovative and accepted designs of tradeparc networks including innovative distribution management concepts and value-added services as well as insight in the requirements on essential resources;
b. developing and designing a number of innovative and validated concepts and tools: 
· Models for commercial and logistics planning and control of supply chains;

· Functional specifications of a multi-stakeholder horticultural service platform;
· Development of a proof of concept of an Agrologistics IT platform;
· ’Attractive’ business models.
3. To initiate 4 start-ups (potentially located at the Dinalog Campus) related to the developed concepts, tools and ICT infrastructures, for example,
a. Consultants that help companies in translating virtualization scenarios to their own business practices. This holds for as well on strategic level (business plan developments) as on operational level (e.g. cross-dock center layout, etc.);
b. Companies that set-up ICT services to facilitate virtual trade and logistics control;
c. Companies that help in sales and promotion of products to international markets;

d. Companies that set-up long distance cold chains, using sophisticated technologies and infrastructures.

4. To improve performance of current transport flows in Europe reducing both mileage and CO2 emissions. This might go up to 50% for specific supply chains, especially when road transport is being replaced by train or short-sea transport.
5. To create and/or upgrade around 3.000 jobs in horticulture supply chain management, which represent around 200 million Euro of added value – see next section for more information. 
6. Active involvement of 24 MSc and BSc students (6 per year) in the development and implementation process, resulting in human capital development as well as direct knowledge dissemination and creation at high schools and involved universities. This will also result in  multiple lectures and master classes in existing course programs.
7. Active involvement of 100-200 SMEs in the total project. Over 20 SMEs will be involved in supervision of students (that will focus on dedicated research questions for the particular SME involved within the scope of the complete project). Later on in the project we will start pilots and set up demonstration projects to implement and further develop the concepts and tools.
8. Active knowledge dissemination to non-participants within the sector as well as outside the sector via open accessible conferences and Dinalog workshops. 
Considering the significance of this sector for the Dutch economy, this project contributes considerably to the ambition of Dinalog to become the European market leader in the logistics control of transnational goods flows, in which coordination activities take place from the Netherlands. It is clear that the many independent companies (i.e. growers, traders, transporters) have to increase supply chain collaboration to maintain their competitive advantage in the future. We are therefore very proud to present the current consortium (which will definitely grow in number of participant in the coming years) that is very much interested in researching the “best way to go fore worth”. 



Expected results

	Through a virtual (global) agrologistics service platform, goods and information flows can be managed integrally, resulting in more transparent, reliable, trustworthy, secure, and cost-effective horticultural supply chains. The logistic horticultural chains set up in this way provide an answer to tailor-made customer requirements, deliver the best (demanded) quality of the horticultural products, in accordance with (inter)national government rules and regulations, be sustainable and provide excellent logistic services against acceptable costs. 
At the moment, the Netherlands is the top horticultural trading hub in the world, and this research project strengthens this position in the future. The horticulture sector in the Netherlands is concentrated in the so-called Greenports. Greenport(s) Holland is a network, representing the Dutch cluster of businesses related to horticulture, including arboriculture and floriculture. Greenport(s) Holland is about local and remote food production, innovation, knowledge, research & development (with a.o. Wageningen University as a key global player), food technology, wholesale, international trade & exports, food logistics and renewable energy supply. 

Greenport(s) Holland represents on an average yearly basis (Source: Leaflet “Greenport(s) Holland network exploring EU 2020 challenges”, 2010):

· 12.000 hectares of glass house production area in the Netherlands and 4000 hectares abroad (growing)

· 140.000 hectares of production area in the open field

· 7-8 billions Euro worth of local fresh production (2,1 billion Euro horticulture and 4,9 billion Euro flori and arboriculture in 2009)

· 13.500 enterprises primary on fresh produce and another 15.300 up and down the chain

· 290.000 jobs directly related to fresh produce and 455.000 to the total horticulture cluster

· Export of 14,5 billion Euro worth of fresh products

· A yearly 6,6 billion Euro surplus on the Dutch Balance of Trade; representing 21% of the total surplus

· Net added value of 1 billion Euro on Dutch technology supply

· Net added value of 2,5 billion Euro on Dutch quality seeds and young plants and cuttings
This project strengthens the position of the existing horticultural companies in the Netherlands, and attracts new ones. The estimated impact of this project is that around 3.000 jobs will be created and/or upgraded in horticulture supply chain management, which represent around 200 million Euro of added value. This totals around 1-2% of all business in the horticultural sector in the Netherlands. More information about this project impact is given in the following figure:
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Figure 1. Overview of estimated value of extra logistics activities in 2020 due to Da Vinc3i
The Da Vinc3i project will create new and/or upgrade existing jobs in horticulture supply chain management by 2020. These activities lead to more Value Added logistics (VAL) and Value Added Services (VAS) in the supply chains, e.g. making bouquets of cut flowers more centrally against lower cost, add substances to the product in order to keep them longer fresh, developing and using packages, and to corresponding warehousing and transport activities in the European network, e.g. as Trade Parks all over Europe. Especially through chain management and VAL/VAS activities value is created for the Dutch economy, using support activities in e.g. material handling, product certification and guarantee, and specialized education. 




Relation to government policy

	The (new) Dutch government actively supports and stimulates Greenports in the Netherlands as one of the main economic drivers. Greenports Holland contributes significantly to the EU ambitions “stronger EU-position in global trade”, “Maintain food security for EU-citizens” and “Support public Health”, and adds to EU ambitions “Fight Climate Change” and “Decrease EU-independence on energy”. Finally, being the developer of Intellectual property on production technology and processing, on logistic solutions for transport, handling and storage and just in time delivery and on seed upgrading and plant multiplication, Greenports Holland contribute to the EU ambitions “Knowledge based global player” and “Knowledge and Technology exporting power”.  
On national level we are supported by the network organization installed by the Ministry of Agriculture, ‘Platform Agrologistiek’, which aims to improve the sustainability of agrologistics. 


Orientation

	Companies and knowledge institutes cooperate to develop a conceptual framework regarding new coordination concepts to reach a more sustainable and viable national and international performance in the handling of fresh products in virtual trade networks where actors performing coordination tasks have no or limited physical inspection possibilities on goods traded or handled. As a consequence routes through the network followed by physical products and resources may be decoupled from associated information routes and coordination and control tasks. This project will contribute to innovation from an academic perspective on four aspects, namely:

· prediction & planning concepts and consolidation & coordination concepts for perishable products with high demand and supply uncertainty; 

· dynamic network designs incorporating high supply and demand uncertainty as well as product quality development (including maturing and decay); 

· development of effective business models with their properties for a sector that is characterized by many independent SMEs and a large differentiation in sourcing and market segments; 

· building blocks for a voluntary new ICT infrastructure containing a knowledgebase (“Greenbase”) that can be used to get adequately functioning  information systems for configured processes. A Greenbase includes the following capabilities: 1) a repository of application services, 2) reference information architectures, 3) an internet platform, and 4) methods and tools for the configuration of run-time information systems. 
This research proposal appeals to innovations on the level of implementation. These innovations are of different types. First of all, as described above, we have to do with new coordination, prediction and planning concepts associated with supply chain processes which heavily rely on virtualization. That virtualization is then to be brought about by the mentioned new ICT infrastructure encompassing a Greenbase. Thirdly innovations are enabled by implementing a vast range of now affordable technologies, in particular ICT in the routines of logistics in the Greenports. Examples of new technologies encompass RFID, Automatic Identification Technology, Sensors, communication networks, robots, etc. The specific characteristics of this sector (a high number of small enterprises, fresh products, etc.), requires new adjustments to the use these techniques, which can only be developed by implementing them in practical pilots. Another type of innovation is the institutional innovation: new logistic coordination concepts require new types of co-operation and of business models.

Researchers proposed in this project have a long history of participation in public-private partnership projects. Examples are projects within AKK, KLICT, Transforum, Transumo, Senter Novem and Pieken in de Delta projects. All of these projects are agri-food and supply chain oriented thus constituting a solid base for further development. Further we have been involved in both project and program management of some of these programs. In addition we have participated in a number of EU funded projects; part of which are mainly ICT oriented and part are again supply chain oriented. Finally, in the context of mentioned international projects and international organizations the researchers are well embedded in the international scientific communities and well aware of the state of the art.

More details on the state of the proposed scientific research work in the proposal to the international state of the art are given in the description of the individual work packages.
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Part B: Activities and Work Packages

	Before we define the work packages, we first discuss some specific developments and sector characteristics that result in the research challenges on the level of the design and management of logistics processes in more detail. 
High uncertainty in volume, quality and time

One of the main logistics challenges for the sector is to deal with strong dynamics and uncertainty in supply and demand, regarding fresh product quality as well as the available volume in time on a specific place. The sector is characterized by last-minute changes and rush-orders. Very specific to the horticultural sector is the difficulty to predict the exact quality of fresh produce before it has been harvested. The prediction of these quality changes is even more difficult during the trade, transport and storage processes (some flower varieties lose 15% of their value each day resulting in potentially large product losses if logistics is not organized adequately). At the same time there is a trade-off between expensive measures that can prolong the vase life of the flowers and the use of slower and cheaper transport modalities. Typically, next to biological variations, the quality of flowers and plants is determined by time and environmental conditions (such as temperature and humidity during transport). Environmental conditions may be influenced by, for example, the type of packaging, way of loading and the availability of temperature conditioned transportation means and warehouses. Customers demand guarantees regarding quality specs and this places strict demands on the network concepts used in the sector. As a consequence, the required prediction and planning concept and accompanying logistics system need to be very flexible, enabling last minutes changes and reallocations, but also provide a robust multi-modal planning (compared to the many rush orders and transports at the moment). 

Collaboration in demand-driven and supply-driven supply chains

The sector makes a difference between two types of marketing channels: “retail” (including supermarkets, garden centers and construction outlets) and “detail” (specialist shops). Retail industry has seen significant consolidation and concentration, which led to domination of the market by large retailers (Dobson et al. 2001). Retail sells flowers and plants as by-product and aims for large volumes of specific products guaranteed via long-term (preferred supplier relationship) contracts and given prices. Specialist shops often gain their competitive advantage due to a deep product assortment (and hence small volumes per individual product) and a focus on high-quality products (Huddleston et al. 2009). They market value-added products via small-scale shops using day-to-day prices and volumes available. In both channels, the vase life is one of the most important product attributes (for flowers nowadays about 7 days). Expectations are that in time retail and detail will find an equilibrium in which both have a market share of about 50%. Retail chains will be demand driven whereas detail chains will remain foremost supply driven (using the virtual auction clock). Order lead times are continuously being reduced and there is a trend to smaller order batch sizes. Still, many transport orders are communicated very late resulting in rush activities and reduced efficiency. Furthermore, there is a lack of transport status information, with the result that growers get telephone calls about the whereabouts of their product – something they have no insight in. Clear definitions of roles in the supply chain as well as more advanced information exchanges and advanced planning concepts are needed to match supply with demand effectively.

New distribution strategies due to virtualization

In a demand-driven virtualized trade and logistics networks, physical product flows are separated from information and commercial transaction flows. Next to this, virtualization makes trading methods and price formation more and more admissible and transparent. E-trade and KOA (“Kopen Op Afstand”, buying from a distance) are used by customers far away to buy directly at either producers or auctions, but have challenging implications for the (value-adding) activities of all stages between production and markets. It implies that flowers and pot plants are sourced internationally, which are, instead of being transported via the market place in the Netherlands, directly distributed via a logistics hub network in Europe to regional customers. These customers require value-added products packed and delivered within a complete assortment with specific logistics service constraints. Each actor in the supply chain is confronted with uncertainty regarding the availability and price of specific products on time fulfilling all requirement, esp. quality. Collaboration between different actors in the chain, vertical as well as horizontal, may improve the efficiency of processes as harvesting and transport, and reduce product waste. Key issue is that opportunities arise for different tradeparc network configurations as well as route and process (e.g. where to assemble and pack?) configurations of supply chains through the network.

Virtualization of information exchange and transparency

Virtual networks and their coordination are a means to stay or even become more competitive. That position is then to be guaranteed by being an important logistic hub for Dutch products and imported products on their way to the hinterland and by being a coordinator of choice and provider of ICT infrastructure and services that allow the coordinator to also coordinate product flows that are not physically routed through the Netherlands. As a result there is a need for transparency that provides information about partners, products, resources and logistics operations in order to trade and operate effectively. It requires, for example, the formal description of a specific flower or plant and its dynamic features such as its “quality”. Important in this context is to acknowledge that part of this information is ‘objectively’ defined and part is ‘interpreted’ by the actors in the horticultural network thus constituting important sources of uncertainty and ambiguity. In order to be able to support decision making and execution of tasks in the logistics network, there is a need for a new ICT infrastructure containing a knowledgebase (“Greenbase”) that can be used to get the proper information system functionality available for configured processes and the right information at the right place at the right moment in the network (part of the features envisaged for Greenbase can also be found in the existing Portbase). A Greenbase includes the following capabilities: 1) a repository of the application services, 2) reference information architectures, 3) an internet platform, and 4) methods and tools for the configuration of run-time information systems. 

Use of containers and conditioned co-modalities

Multi-modal transport receives increased attention in this sector. Rail and sea transport using conditioned containers instead of speedy air transport has already proven to be a successful technology (Greenrail and CC, 2010). This holds true especially for import flows as these containers usually contain large volumes of the same flower or plant type. In export flows multiple types of flowers or plants have to be distributed together, but they each respond differently to specific temperatures and humidity. Cymbidium, anthurium and other exotics require a warm environment, others such as roses and chrysanthemum need cold to preserve shelf lives. If these new conditioned technologies can be used to transport products over long distances, it could also provide us with opportunities to hold stock in hubs over Europe. The above shows it is relevant to research the optimal temperature when facing different quality decay profiles for different products; as well as given the demand for multiple products which products could be combined in a common (flexible) container transported via rail, road, water or air.

Research challenges

We conclude that these developments result in the following research challenges:

1. Increased possibilities for demand driven logistics concepts, linking growers in different international sourcing areas directly to customers thereby enabling new collaborative supply and logistics management concepts – while considering the continuous need for supply driven concepts (using the (virtual) auction clock).
2. Coordinated logistics control concepts with emphasis on responsiveness and guaranteeing product availability and quality to customers (including supply planning, capacity planning, transportation management and inventory management), i.e. focus on consolidation of product flows and improved matching of uncertain supply with variable demand.

3. Dynamic configurations of logistics routes from source to sinks (including the use of conditioned containers and multi-modalities), with redefined locations for specific processing activities, such as packing, combining, labelling, quality control, and sorting, incorporated in the logistic hub network.
4. Dynamic configurations of information systems (and technical solutions such as a Greenbase), advanced information exchanges and transparency to facilitate virtual trade and advanced coordination and collaboration concepts.
Based upon these research challenges, we define five work packages, resulting in new business creation and scientific publications. The research is done by three PhDs, and a Postdoc, in close cooperation with the business partners and researchers from TNO, WUR, VU and TU/e. A number of MSc students complement the researchers on specific research questions. Note that our research focus is aligned and complementary with other Dinalog projects, 4C4More and Extended Single Window, via the involvement of some of the same TU/e and VU-researchers to guarantee complimentarily contributions. 
Overview of work packages

	Phase 1

Start up phase

Duration: 1 year
	Work Package 1: 

Scenarios for an international virtualized horticultural trade world

	Phase 2:

Research and development

Duration: 4 years
	Work Package 2: 

Design of value-added logistics services and planning models

	
	Work Package 3: 

Virtual information exchange and transparency

	
	Work Package 4: 

Business models for horticultural network coordination

	Phase 3:

Implementation, valori-sation & dissemination
Duration: 2 years 
	Work Package 5: 
Integration, Implementation and Knowledge dissemination

	Deliverables/

Milestones
	Papers in ISI-journals, Conference contributions, MSc theses, PhD theses, workshops and presentations for practitioners, spin-of companies, new jobs, human capital

	Figure 2 shows the various areas of the new coordination, consolidation and collaboration concept for the international horticultural trade network, and presents an overview of the work packages. All work packages have close interactions and depend on each other to realize the objective and defined goals. 

· WP1 will set the scene and result in insight in the most relevant logistics network designs and management concepts for different virtualisation scenarios defined for the different types of supply chains (e.g. retail vs. detail and flowers vs. plants); 
· WP2 will build upon the network designs defined in WP1 and research the functional specifications for potential coordination, consolidation and collaboration concepts within these scenarios. Focus in this package will be the design of value-added logistics services, comprising flexible and robust prediction, planning and control models and algorithms for inventory, packing and transportation management, considering the increased complexity, uncertainty and dynamics. 
· WP3 will research the opportunities for advanced information exchanges and architectures of knowledge bases to facilitate the advanced planning and control concepts developed in WP2.
· WP4 will research the implications of scenarios for the businesses involved and come up with business models that work for specific settings in open collaboration networks. Nice to have advanced tools and decision support models for planning and control, but if the actors in the chain are not keen on using them and are unwilling to collaborate no gains are taken. This WP should therefore base its research on the findings and developments of WP1, 2 and 3.

· WP5 entails valorisation (including integration of findings and pilot studies) and knowledge dissemination, which is an activity that takes place as of day 1 until the end of the project. That is why it is an overarching package that embraces all other WPs, learning from project results as well as giving input to it (esp. via pilot studies and workshops).
In the following pages we will describe the 5 work packages in detail.
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Figure 2. Overview of the work packages 



	Work Package 1. Scenarios for an international virtualized horticultural trade world

	Description: 

a. Abstract

The project will start with the definition of scenarios for an international virtualised horticultural trade network for the coming 10 to 20 years. Given the fact that views on reality will differ between all actors in the chain (each having their own “truth”), it is of major importance to create a shared view on future scenarios and decide upon those scenarios that are most worthwhile to be further researched.

Focus in this package will be to decide upon a number of interesting network designs and network management structures, given insight in future demand and supply patterns, technological developments as well as logistics and quality management developments. Key questions are: What changes are expected to occur in demand (patterns and locations), what will change in supply patterns and location? What does that mean for possible network flows, international trade etc.? How international and virtual will trade and logistics coordination activities possibly be? What is the influence of enabling technologies on the implementation rate of these new virtual concepts? What could the competitive role of logistics be? What are current developments in ICT that facilitate advanced virtualisation of activities? What are bottlenecks in the current system to apply these new technologies? Etc. 
b. Research proposal
Designing these new viable scenarios is not a straight forward activity. There are a great many actors involved having different views on these developments and their stakes and value propositions in current and changing scenarios. Their possibilities to identify with proposed and needed new value propositions of roles to be performed and their coordination is a necessity. Further one has to have a clear view on the infrastructural consequences (ICT in particular) of proposed scenarios. It is now often argued that improving competitiveness, economic growth and sustainability will heavily depend on being able to capture the coordination role for matching demand and supply using virtualized trading and logistics coordination systems. So, developing a clear understanding as to what the above may entail is a crucial part of scenarios. Finally, mentioned developments may have an institutional impact that again has to be taken into account when developing scenarios.

As a consequence the design and evaluation of scenarios is not an easy task and to large extent not quantifiable. Based on the characteristics of the described situation and knowledge about developments in the sector we propose to base the development of scenarios on results and features of ongoing innovative projects and on formulated views and strategies. Bringing these characteristics, views and strategies together must then allow us to picture new scenarios and evaluate the feasibility of these.

This WP thus has to result in the definition of a number of logistics network designs and associated management concepts for different virtualisation scenarios defined for different types of supply chains (e.g. retail vs. detail and flowers vs. plants). It will set the road for further more detailed analyses in WP 2, 3 and 4, and will result in potential pilot projects to be conducted in WP5.

c. Research approach
Virtualization is regarded as a key enabler of new business models that are more competitive, more efficient and more sustainable. It is therefore important to study and evaluate a broad scope of (a) visions on virtualization and its consequences, and (b) current use of virtualization in business and leisure applications. Scenario Planning is a well known technique to help managers think out of the box in a structured way (Van der Heijden, 1997). The aim of scenario planning is not to identify one specific future, but to explore possible futures and to identify the mechanisms that drive the future in a particular direction. It enables the discussion about the impact and uncertainty of business trends. Within this WP we define the following activities:

1. Define the current baseline 
2. Inventorise visions from the different stakeholders

3. Conduct a literature review into virtualisation developments as well as network design and management practices.

4. Identify best practices and benchmark within and with other sectors.
5. Integrate all findings and define the main scenarios.
6. Backcasting to define a research strategy for the other WPs and monitoring of progress.

Activity 1. Define current baseline scenario
The current supply chain network will be described, typified and analysed based upon a desk research into a number of recently documented research projects. A lot of insight can be gathered from earlier projects that have investigated possibilities and opportunities of:

· tradeparcs in Europe
· technologies to buy products from a distance (KOA)

· use of Business Intelligence in the horticultural sector

· transport of flowers from the Netherlands to Italy using trains instead of trucks (Greenrail);

· etc.

Activity 2. Inventorise visions from the different stakeholders
This part of the research will be based on vision documents with views on the horticultural network in 2020 that have been made by our partners in the project, such as Floraholland and VGB as well as business plans of SMEs. Next to that, interviews will be held with key stakeholders. We will identify developments in sourcing areas, market segments, ICT technologies, cold chain infrastructures, and so on. 

Note that in the sector multiple research projects have taken place in which many trends have been identified, clustered and prioritised – however, most of the time not the complete chain was involved. We can build upon these findings and develop an overall sector / network vision. For each type of network the strengths and weaknesses as well as opportunities and threats will be defined.

Activity 3.Literature review
We will conduct a literature review in scientific journals as well as professional journals to get a clear picture of :

· developments in Information and Communication Technology that facilitate virtual trade activities; 
· developments in Identification, Registration and Sensor Technologies (i.e. RFID);

· developments in logistics network design and supply chain management practices;

· developments in transport management; and
· developments in network coordination concepts.

The overview of these reviews should provide us with enough background information to discuss future developments for the sector as a whole – of course within the scope of this project.
Activity 4. Benchmarking 

We will not only look within the sector but also look outside the sector. Benchmarking with other sectors is one of the activities in answering this question; we will identify best practices in all kind of sectors, translate the lessons learned to the horticultural sector and discuss the main opportunities of identified concepts and methods with the key partners.
We will gather and study relevant documents, have interviews with key stakeholders and formulate basic virtualisation scenarios as envisaged in these documents. So the strategies must give us insight into expected developments with respect to supply and demand, into business models used to fulfil that demand and into the organisational and chain processes, infrastructures and resources associated with these processes. Also institutional aspects and their effect on possible changes will be looked at.

Activity 5. Formulation of designs of scenarios.

Based on the former activities we will formulate and evaluate future scenarios. This will be done using mapping tools that capture and model future network designs. These scenarios will be discussed and evaluated with the partners in the project. Successively we will discuss and evaluate them also with second-line project partners. Note that via Floraholland, PT, TLN and VGB we have access to almost all growers, traders and transporters in this sector (as these are members of these organisations). Depending on the most relevant and exiting scenarios we are able to select the right partners, i.e. those that are actually able to use all knowledge generated in their own business as well as are potentially interested in participating in a pilot project to test new developments. Then it also becomes also possible to involve relevant ICT-providers in the project (certainly also for inputs on virtualization).
Activity 6. Backcasting and monitoring
In this activity we will set the boundaries of the system under investigation and define the functional specifications for potential coordination, consolidation and collaboration concepts as further researched in the following research packages (see figure 3). During the running of project, this activity will monitor the progress of the research and constantly look back to what was defined in activity 5. If necessary, adaptations will be made on the chosen scenarios. In this way we have a central vehicle to integrate the findings of all WPs and identify loose ends that have to be taken up in the project.
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Figure 3. Backcasting from defined strategic scenarios



	Planning:
The results of WP1 are a starting point for design activities in the other WP’s. Therefore it is to take place in the first year of the project while during the whole lead time of the project frequently disseminating results and documents with the people active in the other WP’s will be necessary. Further we heavily depend on the business community to participate in answering the questions just mentioned.



	Work distribution:
Much of the work in this WP is done by the business partners (esp. VGB and Floraholland) together with the academic partners and advisors. The project manager is the foreseen work package leader –acting as independent actor between business and science. We will employ a number of MSc students to conduct their thesis projects in this area. 


	Expected results/deliverables/milestones: 
1.1 Definition of the baseline scenario
1.2 Mapping of changes in the global horticultural trade network 2005-2025. 

1.3 Review paper on current state of the art regarding virtualisation

1.4 Benchmark of horticultural logistics network facilitation with other sectors.
1.5 Mapping of scenarios for SCM facilitation in horticultural trade network

1.6 Status reports on development of service concepts and platforms in horticultural trade


	Work Package 2. Design of value-added logistics services and tradeparc networks

	Description 

In WP1 a joint effort will result in insight in the most relevant logistics network designs and management concepts for different virtualisation scenarios defined for the different types of supply chains (e.g. retail vs. detail and flowers vs. plants). Within this WP, the functional specifications for potential coordination, consolidation and collaboration concepts within these scenarios are researched. Focus in this package will be the design of value-added logistics services, comprising flexible and robust prediction, planning and control models and algorithms for inventory, packing and transportation management, considering the increased complexity, uncertainty and dynamics. Consecutively, two PhD’s together focus on the following main research question:

 “Given a number of relevant virtualization scenarios defined for the different types of supply chains in WP1, what are effective tradeparc network, route and process configurations, and responsive planning models and algorithms in allocating customer orders against supplier deliverables (including inventory management and transportation strategies in the logistics network) taking into account fresh product quality changes, uncertainties in supply and demand, available transport modalities/capacities as well as differentiated logistic service requirements?”

This overall research questions will be dealt with by 2 PhD students; the WU student will focus on supply chain management, including inventory and quality management practices, whereas the TUE student will focus on transportation management.


	Planning:
Both PhD’s will work for 4 years on this project. See section B2 for more details on activities in time.



	Work distribution:
The work will be done by two PhD students. They will be supervised by promotors and co-promotors. Furthermore, they will be supervised and guided by business in bi-monthly meetings. Finally, they will be working together with MSc-students and their supervisors from the involved knowledge institute as well as company where the MSc student conducts its research. 



	Expected results/deliverables/milestones:

Overall within WP2 we have defined the following milestones:


2.1
Design of responsiveness concepts for different virtualization scenarios

2.2
Design of effective route and process configurations for different virtualization scenarios

2.3
Design of effective quality controlled logistics concepts 

2.4
Set up of multi-modal transportation planning and control models

2.5
Business design of effective and sustainable horticultural networks (Tradeparcs, distribution structures)



	Activity 1 in Work Package 2

PhD-project WU: Quality controlled logistics in virtualized horticultural trade networks

	a. Abstract

This PhD project aims for the development of effective distribution concepts in virtualised horticultural trade networks, with emphasis on the design of responsive route and process configurations and coordinated quality controlled logistics concepts. Central is the design of decision support models that use real-time information regarding product quality, distribution, demand and supply in logistics decision making in the supply chain from producer to consumer. 

b. Research proposal

In a recent special issue in OR Spectrum on agrifood supply chain management, edited by Martin Grunow and Jack van der Vorst (2010), Akkerman et al. (2010) present an extensive review of literature on the design and management of agrifood distribution networks. They conclude that the limited shelf lives of food products, requirements with regard to temperature and humidity, possible interaction effects between products, time windows for delivering the products, high customer expectations, variability in supply and demand (e.g. weather dependability) and low profit margins make distribution management of fresh products a challenging area that has only recently began to receive more attention in the operations management literature.

The horticultural sector is sketched as partly a push, partly a pull system, implying a trade-off between efficient deliveries with stock holding points in the logistics network versus having no inventories with a very high frequent delivery of products. In either case, the perishable nature of the product and given demand and supply uncertainty implies potential mismatch between supply and demand and product wastage at the retailers (Parfitt et al., 2010). To guarantee a high quality at retail and a guaranteed vase life at the ‘end-user’, all logistics activities within the network such as harvesting and transportation are timed carefully. However, the uncertainty involved in internal and external processes throughout the supply chain greatly influence the performance. For example, in planning the nursery flowers one may take into account any information on predicted demand to balance the demand and supply. But demands are uncertain, as well as the duration of the nursery phase, and the conditions during (long distance) distribution (even when the temperature and humidity in containers are controlled, there are still fluctuations when unloading trucks and containers and in the processing of the flowers into ‘end products’). It is clear there is a need for the design of robust and responsive distribution networks. 

Despite the importance of the agrifood industry, there are indeed only a limited number of contributions on agrifood distribution network design. Historically, researchers have focused relatively early on the design of distribution systems but without considering the supply chain as a whole. Meixell and Gargeya (2005) review the appropriateness of existing models to support global supply chain network design decisions. They conclude that global supply chain models need broader emphasis on multiple production and distribution layers in the supply chain and should include more performance measures to address alternative objectives (such as lead-time and service level). Moreover, more industry settings need to be investigated in the context of global supply design. Four years later, Melo et al. (2009) present an extended review of facility location and supply chain management. Their analysis shows that in order to make facility location models useful in strategic supply chain planning, extensions of existing models are needed on especially: multi-layer facilities, multiple commodities, multiple time periods, and stochastic parameters. Most of the publications focus on single-period, single commodity, a one or two layer model and combine facility location with inventory and production decisions. Less emphasis has been given to procurement, routing and the choice of the transport mode (Melo et al., 2009). The majority of the studies aim to determine the network configuration with the least total cost. Little attention has been given to multiple and conflicting objectives, such as resource utilization and customer responsiveness. In another review, Klibi et al. (2010) conclude that there are many deterministic supply chain network design models that do not take responsiveness and resilience into consideration, and most stochastic models take them into account only partially. The extensive literature review of Melo et al. (2009) results in a list of further research opportunities in this area, such as the inclusion of uncertainties in SCM with location decisions, postponement decisions (referring to the possibility of not filling customer orders on time), or profit-oriented objective functions with revenue management ideas. 
This research aims for intensified collaboration between supply chain actors as we hypothesize that performances could increase significantly if critical decisions would be coordinated. Supply chain collaboration (SCC) is a long term partnership process where supply chain partners with common goals work closely together to achieve mutual advantages that are greater than the firms would achieve individually (Cao et al, 2010). SCC consists of information sharing (Manthou et al., 2004; Lee et al, 1997), goal congruence (Angeles and Nath, 2001), joint decision making (Corbett et al., 1999), resource sharing (Sheu et al., 2006), and incentive alignment (Simatupang and Sridharan, 2005) among independent supply chain partners. Being integrated through shared information and process alignment, supply chain partners work as if they were part of a single enterprise (Lambert et al., 1999). Much has been written on SCC programs, with an emphasis on Quick Response (QR), Collaborative Planning, Forecasting and Replenishment (CPFR) and Vendor Managed Inventory (VMI) stimulated a.o. by the availability of RFID technologies (Choi and Sethi, 2010). Usually, responsiveness policies aim at providing an adequate response to short-term variations in supply, capacity and demand. For a given network structure, these policies shape the logistics means that can be used to satisfy demands with preselected external service providers. Responsiveness policies are typically associated with resource flexibility mechanisms, such as safety stock pooling and placement strategies (Graves and Willems, 2003); flexible sourcing contracts (Semchi-Levi et al., 2002; Lee, 2004); and shortage response actions, such as product substitution, lateral transfers, drawing products from insurance inventories, buying products from competitors, rerouting shipments or delaying shipments (Gunasekaran et al., 2004; Tang and Tomlin, 2008). In order to be responsive, a supply chain can make use of multiple delivery modes in which the slower and cheaper modes are employed for shipments under usual planning (push process) to enjoy the economies of scale, while the faster and more expensive delivery modes are used for speedy and emergency replenishments by market demand (pull process) (Chan and Chan, 2010). Another way to increase responsiveness would be to hold inventories at strategic locations within the network, facilitated by the new conditioning technologies. It is clear from the earlier text, that the horticultural sector is confronted with too many emergency orders and that ways have to be found to reduce this and enable more efficient and responsive logistics processes. 

Well organized product quality controls are a precondition for the development and implementation of new control mechanisms. Temperature monitoring and recording is a prerequisite for chain control and any logistics management system that aims on product quality optimization at the consumer's end (Koutsoumanis et al., 2005). New technological developments such as time-temperature integrators or indicators to individually monitor the temperature conditions of food products throughout distribution, offer possibilities to improve temperature monitoring throughout the distribution system if they are connected to the IT infrastructure (see e.g., Giannakourou and Taoukis 2003). This again allows for improved shelf life estimation with a chain perspective (using quality prediction models), as is for example shown by Tijskens (2004) for fruit and vegetable chains, Raab et al. (2008) for pork and poultry chains and Dalgaard et al. (2002) for fish chains. The additional information gained from these technologies would allow for more advanced logistics decision making with regards to, e.g., the inclusion of quality degradation models during the complete distribution process knowing the required product quality at its final destination, a concept called “Quality Controlled Logistics” by Van der Vorst et al. (2009). 

The inclusion of product quality information in the design of distribution systems was seen in some recent work (Zhang et al. 2003; Blackburn and Scudder 2009; Van der Vorst et al. 2009), but still seems to be in its infancy (Ketzenberg and Ferguson, 2006). A discussion of the impact of operational decisions on, e.g., storage duration and transportation and of the microbial and chemical characteristics of the food products is required. Otherwise, extremely conservative values for decay parameters and thresholds need to be used which may impair the efficiency of the distribution operations significantly. Quality changes during distribution are considered by some authors. In most cases, however, the integration of product quality still requires significant simplification of the dynamic process of quality change. Considering the increasing focus on high-quality fresh products, in combination with the globalized agrifood market, this remains a challenging research area that requires an interdisciplinary focus with efforts from, e.g., fresh product engineering and operations management. It is also important to note that there is a lack of approaches that are able to cope with multiple products having different shelf lives and supply and demand patterns, which is a finding that has also been reported in relation to analytical approaches to the inventory management of perishable products (Karaesmen et al. 2011). 
When looking at joint inventory management programs, often the perishable nature of the products is either not modelled at all or by rough approximations of and strict assumptions on the control problem. Classical papers deal with special cases, such as exponential decaying items under many simplifying assumptions, or items with a very short fixed shelf life and zero lead time, or perishable inventories of which a fixed fraction is lost every unit of time. For an overview we refer to Nahmias (1982), Goyal and Giri (2001) and Karaesmen (2009). More recently inventory control models are developed for perishable products that do model the perishable nature at a more realistic level, for example see Haijema et al (2005, 2009, 2010) and Blackburn and Scudder (2009). In by far of the most inventory control studies the quality decay is modelled as a loss of products, and not in a loss of value. A recent exception is Blackburn and Scudder (2009), a.o. As flowers lose about 15% of their value per day, more research should be done in the light of the above research questions for a better management of deteriorating items that have a utility function that decreases over time. Integration appropriate quality decay models into inventory control and revenue management models is an academic challenge. 

We may conclude it is a challenging task to design agrifood supply chains that deliver the required product quantity and quality at the right time and place at low cost while also ensuring low emissions (e.g. Akkerman et al., 2010; Van der Vorst et al., 2009). In the design of such a network, one has to decide on the dynamics of the logistics processes on locations in the network, i.e. which operations (like assembling, quality control, packing & storing) to perform at which locations (we call this “process configurations”). Furthermore, one needs to decide on the dynamic routes within the network that products will follow from source to sink (we call this “route configurations”). Finally, we have to decide upon the concepts and methods used to match uncertain supply with dynamic demands within the distribution network (we call this “responsiveness concepts”). This results in the following research questions:
1. What are effective tradeparc network, route and process configurations for the different virtualization scenarios, taking into account product perishability, high demand and supply uncertainties and the logistics service requirements from the differentiated marketing channels? 
· What are effective tradeparc network designs for the different virtualisation scenarios?

· Where should sorting and packing activities take place?

2. What are effective responsiveness concepts for matching customer orders against supplier deliverables, by using real time or the most actual product quality information in logistics decision making throughout the network and taking into account sourcing preferences (like CO2 footprint)? 

· Can new conditioning technologies enable floating inventory management concepts and how can developments in predictive quality-change models assist in realizing dynamic control?

· What are effective supply chain collaboration concepts in this sector?
c. Research approach
Nowadays supply chain practitioners are competing in a turbulent environment in which flexibility and fast response is a prerequisite for survival. They witnessed the increasing complexity of coordination problems in supply chains and the need to study agile (with flexibility) and networked supply chains. Of course this places specific demands on the modeling methods applied. 

Many types of models have been developed to support supply chain design (we refer to the review articles of Chan and Chan, 2010 and Peidro et al., 2009). Analytical or mathematical modeling approaches are excellent in understanding well-defined supply chains, which involve few decision variables and restrictive assumptions (Chen and Paulraj 2004). Therefore, the strength of traditional mathematical modeling techniques, which is to obtain a robust optimal solution, may not be easily achieved in solving supply chain problems. When more complex settings are involved, like supply chain dynamics with demand and supply uncertainties, this approach may not be satisfactory in providing good results (Van der Zee and Van der Vorst, 2005). Riddalls et al. (2000) and Peidro et al (2009) reviewed various mathematical methods that were used to model and analyse supply chains. They concluded that these models failed to cope with the dynamic behavior of supply chains as a whole because their approaches provide no insight into how system parameters affect the solution. They claimed that the impact of these solutions on the global behavior of the whole supply chain can especially be assessed using dynamic simulation.
One of the advantages of simulation is the ability to study hypothetical models as close to the real situations as possible (Sirias and Mehra 2005). Parameters in simulation programmes, i.e., dependent variables or systems’ parameters, could be varied easily so that analysis of different combinations of the systems under study is affordable, and hence the cost to make a decision could be reduced, and response to such modifications could be obtained very fast (Manzini et al. 2005). Unlike traditional mathematical optimisation techniques, results in intermediate stages could be captured during the simulation process so that system dynamics could be analyzed in different perspectives. 

The main contrast between analytical models and simulation models is that the latter normally do not aim at optimizing the problems under study. Instead, behavior of the supply chains under study is the main focal point for investigation. In addition, simulation studies tend to include more performance indicators for discussion. This is certainly a benefit as a result of the simulation capability. However, this is also the weakness of a simulation study that a robust optimal solution could not be guaranteed. In other words, simulation studies are more focused on whether the developed algorithm could deliver a good result (rather than the optimal result), and the trend of the simulation results. However, if the focus of a study is put on system dynamics, stochastic variables are presented so that the optimal solution seems nonexistent. Under this situation, it is straightforward to consider a simulation study as a promising tool in relation to such study (Chan and Chan, 2010).

A review on coordination studies in the context of supply chain dynamics by Chan and Chan (2010) concluded that research is needed that applies hybrid analytical and simulation models to integrate all the procurement, production and distribution stages of supply chains and gain the benefits from both approaches. That is, to develop a simulation model that incorporates specific analytical optimization models (e.g. for routing or inventory control) providing a robust analytical solution, with the ability to respond to changes quickly. In so doing, a proper sensitivity analysis has to be carried out in order to maintain a high level of robustness of the study. Our challenge is to embed the dynamic behavior of the supply chain network in such hybrid models, incorporating alternative route and process configurations, responsiveness concepts, food quality change models and sustainability issues, in order to facilitate integrated analyses of virtualized horticultural trade networks scenarios. We will;

· exploit the flexibility of simulation approaches by the further development and use of a simulation environment for Agrifood supply chain modelling (such as described in Van der Vorst et al, 2009), as well as 
· develop dedicated sub-models, like specific inventory control policies to support responsiveness concepts and to solve stock allocation problems (stock levels, shifting of stocks between locations). This may include heuristics and approximation algorithms (e.g. based on OR techniques like LP, MIP, DP as well as meta heuristics such as AI techniques). It may also include algorithms developed by the other PhD in this Work package.
Typically, such a simulation environment will allow for building a variety of models for evaluating a wide range of network, route and, process configurations, as well as responsiveness concepts, whilst taking relevant uncertainties and product quality decay into account. 

In order to arrive at input data and scenario settings for these kind of modelling exercises we will focus on a number of specific case studies (with our partners in this project) in which detailed process analyses are used to get insight in actual practices and opportunities for improvement. We will use multiple students in this project, which will result in intensive interactions with businesses as well as academics.
d. Prior research

This research fits in the main line of research of the Operations Research and Logistics group at Wageningen University, which is the development of decision support models for agrifood supply chain networks. We have numerous publications as well as multiple EU-projects running in this area, such as 
· Veg-I-Trade – FP7 KBBE 2009 244994 (see the paper on “Simulation modelling and risk assessment as tools to identify the impact of climate change on microbiological food safety – The case study of fresh produce supply chain” by Jacxsens, Van der Vorst et al., 2010) 
· Q-porkchains -  FP6 FOOD-CT-2007- 036245 (our aim is to develop decision support models for sustainable production and distribution networks); 
next to co-innovation projects in this sector such as the following recent Transforum projects: 
· FloriLog-regie (Awareness creation of European orchestration concepts in pot plants supply chains – this project has set the minds in the sector for future voluntary collaboration), 
· Toolbox (Development of a decision support system for sustainable value creation in food supply chains with emphasis on valorising waste flows and by-products), and 
· Venlog (Network design study in Europe for fruit and vegetables distribution)
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	Planning:
See B2.

	Work distribution: 
The proposed project will be organized as a Ph.D. project. The group members and times spent per person are as follows.
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Dr. R. Haijema


  Simulation and Operations Research
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            Operations Research




 4 

Prof. dr. ir. J.G.A.J. van der Vorst
  Logistics Management and Simulation modeling 
 1

Ph.D. Student 


  See below






40

MSc students
Prof. Jack van der Vorst is  the workpackage leader. Daily supervision of the Ph.D. student is done by Rene Haijema and Jacqueline Bloemhof. Every three weeks, meetings with the student and the two supervisors will be scheduled to monitor the progress of the research project. The promotor of the Ph.D. will be Prof. Dr. ir. Jack van der Vorst, the intended co-promotors are dr. Bloemhof and dr. Rene Haijema. The Ph.D. candidate for this project can be someone with a M.Sc. degree In Supply Chain Management or Industrial Engineering with skills in Operations Research or Simulation Modelling and a strong interest in practical problems.
Furthermore, the PhD student will be supervised and guided by business in bi-monthly meetings as well as WUR-FBR for specific quality management issues and ArgusI for Network Design issues. Finally, (s)he will be working together with MSc-students and their supervisors from the involved knowledge institute as well as company where the MSc student conducts its research. 



	Expected results/deliverables/milestones: 

The main intended scientific output of this research is the designs of effective distribution concepts in virtualised horticultural trade networks, with emphasis on the design of responsive route and process configurations and coordinated quality controlled logistics concepts. Central is the design of decision support models that use real-time information regarding product quality, distribution, demand and supply in logistics decision making in the supply chain from producer to consumer. 

It is expected to have a number of scientific research papers (as a guideline one paper per year or four papers) and a doctoral thesis. Moreover the PhD student will have to present his research on a number of international conferences and meetings (e.g. INFORMS, POMS) and participate in workshops and presentations for practitioners. 



	Activity 2 in WP2:

PhD-project TU/e: Efficient horticulture transportation management



	Description:
a. Abstract

In this research project, flexible and robust planning and control models and the related algorithms are developed for distribution management, considering the uncertainty and dynamics in demand and supply. What prediction and planning models and algorithms are effective in allocating customer orders against supplier deliverables; including transportation requirements and product quality modeling during transportation, taking into account the specific fresh product specifications, available transport modalities/capacities as well as logistic service requirements?

b. Research proposal
The transformation of the Dutch horticulture sector into a global, virtualized trade network makes it necessary to develop flexible and robust planning and control transport management models. Clearly, the virtualization of the trade network has consequences on the physical logistical network behind. Virtual trading reduces the need to physically bring the product to an auction place. On the other hand, the auction place still has an important logistical function of consolidation and coordination which cannot be overruled that easily. Concluding, the effect of different network design decisions (due to virtualization) on the transportation decisions are important to understand. 

Given the specific global, virtualized trade network design, a number of complexities need to be considered in the transportation management: many partners in a wide geographically dispersed network (both at the growers’ and at the buyers’ side), uncertainty in the supply and demand (e.g. due to the weather), perishability of the product, different modes of transport which need to be combined, the different flows in two directions in the distribution channels (i.e. the forward product flows and the backward Returnable Transport Items flows), etc. Ahumada and Villalobos (2009) conclude that logistics is extremely important in the case of perishable products where the limited shelf life of the product requires a very careful planning of the transportation decisions to reduce the deterioration of the products and preserve their value. In this research project, we deal with the above mentioned complexities and develop efficient planning and control models for the relevant transportation and distribution aspects. 
The combination of many growers and many buyers scattered in a large, global network with perishable products, calls for transportation solutions focusing on direct deliveries as much as possible, giving a low lead time in the supply chain. On the other hand, due to the dynamics and stochastics in the volumes supplied and demanded, a sole focus on direct deliveries leads to much inefficiency in transportation (e.g. low capacity utilization, high emissions, etc.). These inefficiencies motivate the need for consolidation in logistical hubs (e.g. growers, auctions, other cross dock facilities, etc.), putting pressure on the quality of the perishable product. 
In recent years, several industries (and certainly in the horticulture sector) have increasingly adopted the use of standardized returnable transport items (RTI). This popularity is a direct consequence of the benefits related to returnable transport packaging. Operational benefits offered by returnable packaging are improved protection of products, improved working environments, more efficient handling, and reduction of waste (McKerrow, 1996). However, the use of returnable packaging not only offers operational benefits but also challenges for the supply chain (Johansson and Hellström, 2007; Kärkkäinen et al., 2004; McKerrow, 1996). As a consequence, the management of returnable packaging has become a relevant management problem in which the need for specific practices and information systems has become widely acknowledged (Kroon and Vrijens, 1995; Fleischmann, 2001, Bloemhof et al., 2002).

We develop a number of research questions dealing with flexible and robust planning and control transportation and distribution models for the product flows and the returnable items flows. Both research questions involve an adequate modeling of the real-life environment. The input for the latter is coming from the different companies involved in the project. This guarantees the right focus of the models. On the other hand, this most certainly leads to extra complexities of the models and the needed solution generation methodologies. 
Research question 1: Multi-modal transportation planning
Clearly, there is a field of tension between the quality of the product and the efficiency of the transportation operations (in terms of capacity utilization, lead times, emissions, etc.).  The challenge in this research question is to incorporate this field of tension into the transportation planning and control models. This is especially challenging considering multiple modalities in the transportation, where extra time is needed for transshipments (Beuthe et al. (2001), Blauwens et al. (2006), Punakivi and Hinkka (2006)). The challenge in this research question is to incorporate this field of tension into the transportation planning and control models available. The issue of multi-modal transportation is an important and complicated issue in this research question. In this research question, we take a two-layered approach. The first decision layer deals with the optimization prior to the actual supply and demand realization, based on their stochastic and dynamic probability distribution. This layer is denoted as off-line transportation planning. Explicitly considering other transportation modes and their combinations in the logistics planning tools, considering the quality of the products, is central in this layer. Afterwards, in the second layer, a dynamic revision is made on the existing transportation plan as new information arises during execution. This layer is denoted as the on-line transportation planning, which deals with handling changes between the planned and the actual situations. The first layer is important as it deals with setting the right capacities and routes based on the long-term information captured in the distributions. The second decision layer looks into the within day variations and repairs where/when needed. 

The first decision layer typically leads to developing multi-modal transportation models for a highly dynamic and stochastic environment (Research Question 1a). Here, the decision variables are the actual routes (e.g. direct or milk-run) to take and the different modes of transportation. On top of this, there are specific time restrictions for satisfying the different service levels. As discussed above the routing might involve both full-truckloads (FTL) to a single customer as less-than-truckloads (LTL) to multiple customers. Osvald and Stirn (2008) propose a vehicle routing model with time windows for distribution of fresh vegetables with time-dependent travel times. The concept of deterioration in their model is defined as the loss of quality and its impact is considered as part of distribution costs. Critical issue is the consideration of a quality function in the routing model. A large volume of products today is being shipped with trucks, which yield relative speed and flexibility (Klink and Visser, 2004). Note, that apart from its stochastic and dynamic nature, there are different types of vehicles with different capacities and cooling conditions. The attractiveness of the truck is however reducing, due to traffic congestion and municipal regulations limiting the speed and flexibility of road transport. This leads to the combination of road transport with the other modes of transportation (rail, barge and plane). 
The second decision layer (Research Question 1b) has to deal with the within day variations. New orders arrive continuously based on the clock outputs. These need to be confronted to what was planned upon in the first layer. If the deviations are too large compared to the plan, it might be necessary to adapt the plan as quick as possible. Also in this decision layer, dispatching/inventory-related costs (due to consolidation at hubs) and routing-related costs are simultaneously considered. So-far, no literature is found which combines the actual dispatching moments of the inventory with the routing decisions (considering the perishability of the products). Inventory deteriorates at the hub, which costs money and leaves less time available for transportation. The prime decision to make is the actual inventory dispatching moment for transport to the final customers. Note that products have a lifetime of more than one day, but need to be dispatched within the same day (usually few hours after the sales). The dispatching decisions thus have some relationship to the withdrawal policy in inventory management for perishable items (Goyal and Giri, 2001).

Research question 2: Integrated planning of forward product flows and backward packaging flows

Substantial literature has been produced on the management of empty equipment. Especially the efficient distribution, collection, and relocation of sea containers gets a great deal of attention in pertinent literature (see e.g. Crainic et al., 1992). Because most RTI are custom made for a specific company, which makes production and leasing on short notice almost impossible, RTI management deals with fixed pools. The fact that some locations (temporarily) give out more RTI than they take in and the other way around leads to imbalances of the allocation of RTI in the network. In order to guarantee the availability of RTI at all hubs, this imbalance has to be cancelled out in the allocation. This leads to relocation of the RTI via transportation systems, which needs to be done with the least costs involved and keeping the service levels high. In this research question, we focus on a number of specific issues:

· How to find the right amount of RTIs at the right place at the right time

· Who is in charge of the trading between the RTIs in order to balance demand and supply

· Integrate the relocation of RTIs with the amount of RTIs needed in each node of the network based on the planning and control models described with RQ1.
The integration of these issues related RTI flows with the models used in Research Question 1 is the key focus of this research question. The transportation costs reflect the needed reallocation costs considering the demand at various hub locations. The transportation costs will be a function too of the forward flows executed in the network. As such, empty kilometers could be reduced by taking RTI on the backward flows, unnecessary transportation movements are removed and emissions can reduced.
Quite some business cases do exist. Fleischmann et al. (2001) compared networks that deal with forward and reverse flows sequentially to networks that integrate forward and reverse flows. In general, integrating forward and reverse flows while locating and allocating facilities for the supply chain processes pays off. The PhD thesis of Ieke le Blanc (Tilburg University) integrates bringing full and collecting empty bins in car recycling. Bloemhof et al. (2002) investigate the forward and reverse chain of Roll in Containers for a huge company in the milk sector. Van Dalen et al, 2005 describe a case for the Heineken Group, the third largest brewery in the world, has its headquarters in the Netherlands. 
c. Research approach

The methodology proposed for question 1 introduces the deteriorating quality of perishable products and multi-modality decisions into vehicle routing models. Multiple pickup points (growers) and multiple delivery points (buyers) need to be linked to each other, either via direct flows, either via consolidation flows. Decision variables are when to dispatch and what routes to follow, considering all relevant costs in the network (transportation costs, deteriorating cost, etc.). We model the problems as integer-programming or mixed-integer-programming problems. For small test instances, exact methods can be applied leading to optimal results. For large and real-life sized instances, approximate methods are used to obtain results in a reasonable amount of time. We intend to use tabu search methods and/or genetic algorithms to solve the problems effectively. Depending upon the complexity, post-optimization methods may be needed. Simulation methods are applied to check the correctness of the results. 
The methodology proposed for question 2 builds on the methodology used in Research Question 1. We extend inventory models to consider the multi-location and multi-item RTI moving in the network. The inventory models are restricted by the pool of available RTI. The inventory model leads to transportation demands for RTI. These demands will be augmented into the product flow models in Research Question 1 as new transportation requests.
We will use multiple students in this project, which will result in intensive interactions with professional as well as academic education programmes.
d. Prior research

The research defined in this project fits into the OPAC research area Physical Distribution and Logistics Management, lead by Dr. Tom Van Woensel. Specifically, this fits directly in the domain of Transportation planning under uncertainty within this OPAC research area. Some previous work of the research group in the transportation area are: Van Woensel et al. (2005), Van Woensel et al. (2007), Lecluyse et al. (2009), Jabali et al. (2009), Van Woensel et al. (2008), Dabia et al. (2007). In addition to the transportation problems, researchers in the OPAC group published a number of papers on effectively dealing with combinatorial optimization problems: Dellaert et al. (2000), Dellaert and Jeunet (2000) and Dellaert and Jeunet (2003).
The research on integrating forward and reverse flows fits directly in the domain of Closed Loop Supply Chains. Some previous work of members of the research group are: Bloemhof and van der Laan (2011), Fleischmann et al. (2004), Bloemhof et al (2002), Fleischmann et al. (2001).
e. References

· Ahumada, O, J. R. Villalobos. 2008. Application of planning models in the agri-food supply chain: A review, European Journal of Operational Research 195 (2009) 1–20.
· Beuthe M. et al (2001): Freight transportation demand elasticities: multimodel transportation network analysis, Transportation Research Part E 37 (2001), 253-266.

· Blauwens G. et al. (2006), Towards a modal shift in Freight transport?. Transporation Reviews 26(2), 239-251, 2006Crainic, T.G., Gendreau, M., Dejax, P., (1992), “Dynamic and Stochastic Models for the Allocation of Empty Containers”, Operations Research, Vol. 41, No. 1, pp. 102-126
· Fleischmann M., P. Beullens, J. Bloemhof-Ruwaard, and L. Van Wassenhove (2001). “The impact of product recovery on logistics network design”, Production and Operations Management, Special Issue on Environmental Management and Operations,10 (2), 156-173.

· Goyal S.K. and B.C. Giri (2001), Recent trends in modeling of deteriorating inventory, European Journal of Operational Research, 134, 1-16.

· Hall, R.W., Zhong, H., (2002), “Decentralized inventory control policies for equipment management in a many-to-many network”, Transportation Research Part A, Vol. 36, No. 10, pp. 849-865

· Johansson, O., Hellström, D., (2007), “The effect of asset visibility on managing returnable transport items”, International Journal of Physical Distribution & Logistics Management, Vol. 37, No. 10, pp. 799-815.

· Kärkkäinen, M., Ala-Risku, T., Herold, M., (2004), “Managing the rotation of reusable transport packaging – a multiple case study”, presented in the 13th International Working Seminar on Production Economics, Igls/Innsbruck.

· Klink and Visser, (2004), Innovation in dutch horticulture: fresh ideas in fresh logistics, Tijdschrift voor economische en sociale geografie – 2004, vol. 95, no. 3, pp. 340–346.

· Kroon, L., Vrijens, G., (1995), “Returnable containers: an example of reverse logistics”, International Journal of Physical Distribution & Logistics Management, Vol. 25, No. 2, pp. 56-68

· McKerrow, D., (1996), “What makes reusable packaging systems work”, Logistics Information Management, Vol. 9, No. 4, pp. 39-42.

· Osvald A. and L.Z. Stirn (2008), A vehicle routing algorithm for the distribution of fresh vegetables and similar perishable food, Journal of Food Engineering, 85, 285-295.
· Punakivi and Hinkka (2006), Selection criteria of transportation mode: a case study in four Finnish industry sectors, Transportation Reviews 26(2), 207-219.
· Veenstra, A.W. (2005), In Flapper, S.D., Van Nunen, J.A.E.E., and L.N. Van Wassenhove (edt), Managing Closed-Loop Supply Chains, Springer.
Relevant literature of the research group

· Dabia, S., Van Woensel, T., and  De Kok, A.G., “A dynamic programming approach to the VRP with both limited transportation and time capacity”, Vervoerslogistieke Werkdagen 2007, Eds. F.J.A. Witlox and C.J. Ruijgrok, ISBN 978-90-8756-026-3

· Dellaert, N. and Jeunet, J., “Solving large unconstrained multilevel lot-sizing problems using a hybrid genetic algorithm”, International Journal of Production Research, vol. 38(5), pp. 1083-1099, 2000

· Dellaert, N., Jeunet, J. and Jonard, N., “A genetic algorithm to solve the general multi-level lot-sizing problem with time-varying costs”, International Journal of Production Economics, vol. 68, pp. 241-257, 2000

· Dellaert, N. and Jeunet, J., “Randomized multi-level lot-sizing heuristics for general product structures”, European Journal of Operational Research, vol. 148, pp. 211-228, 2003

· Jabali, O., Van Woensel, T., De Kok, A.G., Lecluyse, C.  and Peremans, H.,”Time-dependent vehicle routing subject to time delay perturbations”, IIE Transactions, vol. 41(12), pp. 1049-1066, 2009

· Lecluyse, C., Van Woensel, T. and Peremans, H., “Vehicle routing with stochastic time-dependent travel times”, Vervoerslogistieke Werkdagen 2007, Eds. F.J.A. Witlox and C.J. Ruijgrok, ISBN 978-90-8756-027-6

· Van Woensel, T., Lecluyse, C., Peremans, H., Kerbache L. and Vandaele N., “Coping with variability in dynamic routing problems”, Analysis of Manufacturing Systems – Production Management, ISBN 960-88637-1-6, pp. 299-306, 2005

· Van Woensel, T., Kerbache L., Peremans, H., Vandaele, N., “A queueing framework for routing Problems with time-dependent travel times”, Journal of Mathematical Modeling and Algorithms, Special Issue "Quantitative aspects of transportation and logistics", vol. 6(1), pp. 151-173, 2007

· Van Woensel T., Kerbache, L., Peremans, H.  and Vandaele, N., “Vehicle routing with dynamic travel times: a queueing approach”, European Journal of Operational Research, vol. 186(3), pp. 990-1007, 2008
· M. Fleischmann, P. Beullens, J. Bloemhof-Ruwaard, and L. Van Wassenhove (2001). “The impact of product recovery on logistics network design”, Production and Operations Management, 10 (2), 156-173. 
· J. M. Bloemhof, J.A.E.E. van Nunen, J. Vroom, A. van der Linden, A. Kraal (2002). One and two way Packaging in the dairy Sector, in: Quantitative approaches to Distribution Logistics and Supply Chain Management, Klose, A., Speranza, M.G., Van Wassenhove, L.N. (eds.), Lecture Notes 519 in Economics and Mathematical systems, Springer-Verlag, Berlin.
· Fleischmann, M., Bloemhof, J., Beullens, P. & Dekker, R. (2004). Reverse Logistics Network Design. In Dekker, R., Fleischmann, M., Inderfurth, K. & Van Wassenhove, L., Reverse Logistics. Quantitative models for Closed-Loop Supply Chains (pp. 65-94). Berlin/Heidelberg: Springer-Verlag.

· J.M. Bloemhof, E.A. van der Laan, C. Beijer (2011), Sustainable Inland Transportation, International Journal of Business Insights and Transformation 3(3), Jan 2011.

	Planning: 
See B2

	Work distribution: 

The proposed project will be organized as a Ph.D. project. The group members and times spent per person are as follows.
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         MSc students
Dr. Tom van Woensel is the workpackage leader and will take care of the daily supervision of the Ph.D. student. The second supervisor will be Prof. Dr. A.G. de Kok. Every three weeks, meetings with the student and the two supervisors will be scheduled to monitor the progress of the research project. The promotor of the Ph.D. will be Prof. Dr. A.G. de Kok; the intended co-promotors are dr. van Woensel, dr.ir. Dellaert and dr. Bloemhof. The Ph.D. candidate for this project can be someone with a M.Sc. degree In Operations Research or Applied Mathematics (e.g. combinatorial optimization) and a strong interest in practical problems or someone with a M.Sc. degree in industrial engineering and strong mathematical skills.

Furthermore, the PhD student will be supervised and guided by business in bi-monthly meetings. Finally, (s)he will be working together with MSc-students and their supervisors from the involved knowledge institute as well as company where the MSc student conducts its research. 



	Expected results/deliverables/milestones: 

It is expected to have a number of scientific research papers (as a guideline one paper per year or four papers) and a doctoral thesis. Moreover the PhD student will have to present his research on a number of international conferences and meetings (e.g. INFORMS) and participate in workshops and presentations for practitioners. 




	Work Package 3: Virtual information exchange and transparency


Zipkin P. The Limits of Mass Customization. MIT Sloan Management Review 2001; 42(3):81-86.

	Own research (recent selection)
· Beulens, A.J.M., Broens, D.F., Folstar, P. and Hofstede, G.J., 2005. Food safety and transparency in food chains and networks - Relationships and challenges. Food Control, 16 (6), 481-486.
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· Li, Y., Beulens, M.R.K.A.J.M. and Vorst, J.G.A.J.V.D., 2010. A framework for early warning and pro-active control systems in food supply chain networks. 852-862.
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The proposed project will be organized as a Ph.D. project. The group members and times spent per person are as follows.
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Prof. Adrie Beulens is the workpackage leader. Daily supervision of the Ph.D. student is done by dr. Cor N. Verdouw. Every three weeks, meetings with the student and the supervisors will be scheduled to monitor the progress of the research project. The promotors of the Ph.D. will be Prof.  ir. Adrie J.M. Beulens and Prof.dr.ir. Hans C. Wortmann, the intended co-promotor is dr. Cor N. Verdouw. The Ph.D. candidate for this project can be someone with a M.Sc. degree In Supply Chain Management or Industrial Engineering with skills in ICT and Information Management and a strong interest in practical problems.

Furthermore, the PhD student will be supervised and guided by business in bi-monthly meetings. Finally, (s)he will be working together with MSc-students and their supervisors from the involved knowledge institute as well as company where the MSc student conducts its research. 



	Expected results/deliverables/milestones: 

The main intended scientific output of this research is the design of an innovative artefact that addresses the problems as introduced before. The artefact is a new knowledgebase that captures the concepts and tools needed for the design and instantiation of information systems in virtual logistics networks. More specifically, the intended results can be related to the research questions: a) conceptual definition of the research object (domain ontology), b) design requirements, c) analysis state of the art, d) Greenbase design, and e) proof of feasibilities based on implementations in case studies.  

It is important here to mention that the problem description given and the research questions mentioned go far beyond the capabilities of one PhD candidate and the associated supervisors. Therefore an important part of the object system definition (first stage of the research) is to further delineate the research scope and questions to be addressed.

Important expected results encompass a PhD Thesis, 5 refereed papers in highly influential scientific journals (ISI-Thompson), an architecture for the proposed Greenbase and a number of reusable reference models as components of the Greenbase. Also a first version of an ontology of the domain, pertinent for the mentioned orchestration tasks, will be delivered. Finally we aim at conference contributions, and knowledge dissemination via workshops and presentations for practitioners.



	Work Package 4: Business models for horticultural network coordination

	Description:
a. Abstract.
In this proposal the central research question is “What business models exist for open, network coordination? And how do these business models develop in practice?”. It aims to explore business models for open, network coordination, with an application in horticulture. So far, the concept of business models has only been applied in companies internally. A PhD student working on the Dinalog 4C4More project will explore how business models are developed in situations where a limited number of partners collaborate. This project adds to that because it focuses on situations of open networks, containing not a limited set of partners, but a very large number, who may also enter and exit the network at different points in time. Even more important is the question how entire networks may transition to a new business models. In this research we extend existing literature to see if the existing business model elements could be used for network models as well. The horticulture sector is the perfect empirical sector to study this, because its network characteristics match the requirements of our research question.
b. Research proposal

The investigated network coordination concepts may lead to the adoption and implementation of a new institutional framework (making new types of economic activities and behavior possible), new sets of decision rights allocated to roles and associated new revenue and risk sharing models (with incentive mechanisms). 

A business model can be defined as the way an enterprise creates and delivers value to customers, and next converts payments received to profits (Teece, 2010). According to Teece (2010) a business model should outline how a business enterprise delivers value, considering the revenues, costs and profits. There are many different definitions in literature on business models. Based on an extensive literature research, Osterwalder (2004) distinguishes four areas (including nine building blocks) that a business model must address. Chesbrough (2006, 2010) argues that this approach to construct maps of business models (see Figure 5) is useful to experiment with different business models. 
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Figure 5. Osterwalder (2004)'s 9 point decomposition of a Business Model (Chesbrough, 2010)

The four areas that have to be considered in a business model are: product, customer interface, infrastructure management, and financial aspects. These areas are composed by the nine building blocks presented in Figure 1. The value proposition of a business model shows the overall view of a company’s offered products and services that are of value to a customer. Osterwalder (2004) defines the client segment as the group of customers to whom the company aims to offer value. The distribution channel is the way the company gets in touch with its customers, the link between the company and the customer is described as client relationship. Figure 1’s left-hand side shows the key activities (value configuration) which describe the activities and resources necessary to create value, the key resources (capability) which is the ability to execute a repeatable pattern of actions necessary to create value and the partner network which is defined as the “voluntarily initiated cooperative agreement between two or more companies in order to create value for the customer” (Osterwalder, 2004). Finally, at the bottom of Figure 1 there are two building blocks that describe the financial aspects of a business model; i.e. the cost structure that represents the money of all means in the business model and the revenue flows that represent the way the company makes money through a variety of revenue flows. Osterwalder’s building blocks show the relevant parts that have to be considered in developing and comparing business models, as well as their relations.

Usually, the business model literature focuses on only one focal company. Business models are usually not used to describe collaboration, alliances or networks. This does not imply that the world external to this focal company is not considered; see e.g. the partner network or clients in Figure 1. The different business model elements are usually seen from the focal company, but these may be used for ‘joint business models’ as well. However, additional elements with regard to network collaboration are gain sharing, risk sharing, investment sharing, and profit sharing should be considered then as well. The use of business models is a relatively young research domain and therefore business models are not widely used in academia yet (Osterwalder, 2004), but recently academic interest for business models has increased (see McGrath, 2010).

Current literature on business models mainly considers business models internal to the firm. Joint business models, defined on the level of a network, have scarcely received attention, despite the fact that an increasing number of business models cross organizational boundaries. For example, the increase in alliances (Hagedoorn, 2002) shows that collaboration has become an integral part of modern business. This also means that joint business models are created. Some examples include the Philips-Sara Lee alliance around Senseo (De Man and Roijakkers, 2009), the RIB-NMA alliance (Dekker, 2004) and the Bayer-Millennium alliance (Ziegelbauer and Farquhar, 2004). The current 4C4More project aims to fill this gap.

Extending this idea is the issue of business models for supply chain networks in which large numbers of partners collaborate. Supply chain network business models have a number of challenges:

· the business model often evolves spontaneously and not in a planned way;

· partners enter and exit the network at various points in time;

· not all partners are continuously connected to the network;

· there is a problem of collective action, in that public benefits of the business model may be high, but free-riding prevents these public benefits from materializing;

· cost, benefits and risks are spread over a considerable number of partners (often SMEs);

· costs may fall at one place in the network, whereas revenues fall somewhere else;

· new roles may come into being, existing roles may change.

The theoretically relevant question is therefore whether current business model approaches like those developed by Teece (2010) and Osterwalder (2004) are suitable for networks. Interesting generic research questions are:

· Can existing players in a network breakthrough existing business models or is entry of new players necessary? 

· How to avoid the risk of overembeddedness?

· How to clarify the benefits?

More specific research questions for this projects are:

· What criteria are needed to develop the appropriate alliances, new service providers or network organization to provide the new logistics and information services (developed in WP2 and 3)?

· The numbers of parties involved is huge in number and variety. What type of organization structure and business models are needed to provide the innovative and integrated services for networks? 

· What are effective business models in this sector for implementation and scaling up the coordination concept that is being developed, including value generation models (revenue models);

· How to create the mental shift that is needed to implement new virtualised networks and to create the willingness to cooperate voluntary? Which incentive mechanisms will lead to acceptance and a working network coordination concept? Which implementation strategies exist?
For the theory of networks this approach is novel as well. Even though the benefits of networks, network governance and network structures have been discussed at length in the literature (see the overview in De Man, 2004), a business model approach has not yet been applied to advance our understanding of networks. Building on the central tenets of network theory, like the social capital perspective and the small worlds perspective (see e.g. Burt, 1993; Granovetter, 2005; Gulati and Gargiulo, 1999; Obstfeld, 2005; Ro et al., 2008; ), insights may be generated into how these theoretical perspectives can help business modeling. In addition, the implementation strategies are both theoretically and empirically unexplored. This provides ample opportunity for theory building and the generation of new insights.

The empirical setting is the horticulture sector. This sector currently faces a number of challenges that require large-scale and sector wide business model change. These challenges include (see e.g. VGB, 2010) the shortening of supply chains, considerable increase in the scale of companies throughout the value chain and increased specialization of parties. In addition, virtualization of trade in flowers and plants has begun and is likely to continue to develop strongly over the next few years. These changes put existing business models under pressure. Existing organizations are moving into each other’s territories, new players emerge and both cost and revenue structures require adaptation. The sector struggles to identify new business models and is uncertain about the roles that different players will fulfill in the future. This combination of new roles in the network and the quest for viable business models make this sector eminently suitable for testing the new networked business model approach developed in this research project.
c. Research approach

The approach for this research project consists of three phases: a theoretical study, developing business models and identification of an implementation path. The purpose of the theoretical study is to extend the existing business model approaches to make them suitable for use in supply chain networks. Inspiration for this will be obtained first by studying the business model literature. As the post-doc will start one year later than the 4C4More PhD student, the post-doc will have access to all the literature gathered by this PhD student, which should enable the post-doc to make a very fast start. The second stream of literature is the theory of supply chain networks. This literature will be analysed for specific elements that are missing in existing business model approaches but that are necessary for network business models. By combining these two streams of literature an adapted business model approach for supply chain networks can be built. In this phase this approach may perhaps also be tested in a limited way by applying it to existing horticultural networks.

The second part of the project aims to develop business models in the scenarios identified in research package 1 and 2 of the Da Vinci project. First data will be gathered via expert interviews. Next the data gathered will be turned into draft business models. Finally, validation workshops and expert panels will be used to validate the business models. A key element in these business models may be the Greenbase concept that is developed as part of the overall project of which this post-doc is a part. In effect this is a theory developing case study approach (Eisenhardt, 1989; Yin, 1989). By applying the approach to networked business model in a variety of cases, it is possible to test, develop and refine this approach. Cross-case analysis will highlight the limits and opportunities created by the new approach.

The final phase of the project aims to develop a transition path. In the first two parts of the project, insights have been generated about the core challenges for implementation of new business models. These may include required behavioral changes, hold up and free riding problems, motivation of partners, a lack of absorptive capacity, collective action problems (Dyer, 2000; Dyer and Nobeoka, 2000). For each business model the most important problems can be identified. This should make it possible to judge which business model and which scenarios will be easiest to implement and which will be the most difficult. This gives insight into the likely most successful route of implementation.
d. Prior research
The researchers combine their long lines of research experience in supply chain networks and strategic alliances and business models. Their research is executed in several PhD projects and also EU projects. e.g. 

· Cassandra (2010-2014) where business models related to sharing of information and planningtools are an important topic.

· Co -innovation projects with the Dutch horticulture, e.g.

· Hubways (started in 2010) to combine goodsflows of plants and flowers in the Netherlands

· Greenrail (2008-2010) where cooperation between traders and logistic service providers has led to combined goodsflows and transport by rail. Research project ended up into demonstration project and is finally implemented in the market since 2010.
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	Planning:
See B2


	Work distribution: 

The post-doc will be embedded in the VU University Management Studies group, especially in the Information Systems and Logistics department and the Management and Organization department. These groups have a strong research programme into collaboration, innovation, business models and (logistic) networks. The post doc will collaborate closely with a PhD funded by Dinalog under the C4C project, which focuses on business modeling. This collaboration will benefit both: the PhD can leverage the research skills from the post-doc and the post-doc, starting later than the PhD, can make use of the literature reviews developed by the PhD student. Of course, the postdoc will also work closely together with the PhD-students within this Da Vinc3i project, as well as with all involved companies and researchers. Finally, (s)he will be working together with MSc-students and their supervisors from the involved knowledge institute as well as company where the MSc student conducts its research.
The proposed project will be organized as a Postdoc project supervised by Prof.dr. A.P. de Man
and Prof.dr. L .Hagdorn
. Furthermore, the Postdoc will be supervised and guided by business in bi-monthly meetings. Finally, (s)he will be working together with MSc-students and their supervisors from the involved knowledge institute as well as company where the MSc student conducts its research. 



	Expected results/deliverables/milestones: 
This study will produce the following scientific results:

-
1 conceptual paper on business modeling in networks

-
1 conceptual paper on implementation strategies

-
Conference contributions (1 per year).

-
National publications in Dutch academic and applied journals and periodicals can be expected as well.

The number of open networks is increasing. They are found, not only in horticulture, but in an increasing number of other sectors as well. The ‘Valley’ idea is an example of this: Food Valley and Maintenance Valley are examples. Applications of the business model idea may also be found in the mainports where networks exist as well. The general theory of business models in open networks may therefore be applied in numerous networks, to help them develop or transition to new business models. Insight in how to generate new business models will give a new impulse to mature networks, like horticulture, or to newly emerging networks, like multimedia.

The project may also have implications for governmental policy. New business models may run into existing regulations like safety and health inspections, taxation issues or other legal challenges. In addition, the government has identified networks as a source of innovation and therefore tries to stimulate networking. This policy may become much more effective when a clear understanding exists of how networked business models operate. Policy may be directed towards removing those elements of business models that stall the development of new networks.

Especially for organizations in the horticulture network this study will give insight into changes in their roles and how these changes affect their profit generating abilities in the future. The identification of new revenue models that take into account the profound changes this network faces, will help them to direct their strategies and investments into fruitful directions. This study will significantly reduce their uncertainty about their roles and functions in the transition they face.


	Work Package 5. Integration, Implementation and Knowledge dissemination 

	Description: 

a. Abstract

In this WP we focus on four elements, i.e. (i) the integration of all findings of the other WPs, (ii) the assessment of preliminary findings in pilot studies, (iii) valorization of findings, and (iv) knowledge dissemination within and to other sectors as well as to the educational system.
b. Research proposal and approach
The whole objective of this project is to further professionalise the horticultural sector, improving collaboration, consolidation and coordination between actors in the network. This is facilitated by scientific and business developments regarding cold chain distribution concepts, ICT infrastructures, business models and international tradeparc networks. Therefore it is necessary to involve many companies in the development of the concepts and models, and go even further involving companies to really create a change in the mindset of chain actors. We aim to involve partners as well as non-partner companies from the start using a living lab principle with open innovation.

Regarding valorization, implementation and dissemination we defined the following activities:
Activity 1. Pilot studies

All chain actors should get information about the opportunities and benefits of new network coordination concepts, supported with business cases and feasibility studies. The Da Vinc3i consortium will try to set up pilot projects with horticultural and logistics parties and/or IT solution providers to test and implement parts of the service platform. Selected parties providers are invited, and several smaller sessions will be organized throughout the project. 

We will set up pilot studies in which specific elements of the concepts and tools developed are implemented on a small scale to test for proof of concept. Next to this larger demonstration projects will be developed that integrate multiple elements, for which additional finance will be acquired at other sources. The result will be that Dutch horticultural and logistics parties and/or IT solution providers will already be testing and demonstrating part of the horticultural service platform in practice during the DaVinc3i project, which accelerates the implementation.
Activity 2. Integration and implementation of new coordination concepts in existing business information systems

This activity is aligned with activity 6 of WP1 where the monitoring of scenario development takes place. In this activity we continue on that monitoring and integrate the findings of all WPs. For example, many student projects will take place that will focus on the specific situation of a company, probably dealing with as well control issues as information exchange issues. Within this activity we are able to bring all findings on sub-problems together – with the core working group (see part C) – and set out new research during the project in order to finally arrive relevant designs for different virtualisation scenarios.

The Da Vinc3i consortium will seek for an active collaboration with IT solution providers to discuss and realize elements of the horticultural service platform. Selected IT solution providers are invited, and several smaller sessions will be organized throughout the project. We aim to do this via:

· Early involvement of IT-providers, challenged to implement (and further develop) concepts in demonstration projects. This might result in interesting innovators for Dinalog Campus;
· Presentations to and discussions with project members on a regular basis (at least twice per year), providing a direct feedback link from the demonstration projects as some of the companies will be participating in these;

· Participation of experts from Dutch Phytosanitary and Customs departments to advise on possibilities to harmonize and optimize the various interdependent controls, based on the improved coordination and consolidation concept;

· An open source & open standards approach enabling open innovation and accelerating development and implementation.
The result will be that IT solution providers  are (1) regularly informed and involved about the set-up of the horticultural service platform in the DaVinc3i project, and (2) have an opportunity to participate in the set-up
Activity 3. Dissemination of project results to the educational system
We will use multiple students in this project, which will result in intensive interactions of businesses with professional as well as academic education programmes. One of the reasons the companies are so enthusiastic to participate is that students will help them in tackling specific problem areas (within the project context) together with their supervisors.

We will develop new courses and cases/assignments for BSc, MSc and post-graduate programs – also via the GKC taskforce “Ketens en Agrologistiek” in which all “agro-related” professional education programs (WU/HBO/MBO/ROC) are represented. This GKC-program offers the possibility to get funds for the development of teaching materials – so we have budgetted this within this project. The coordinator of this project, Prof. van der Vorst, is one of the core members of this taskforce, and will monitor opportunities and involve the relevant partners.
Educational programs will follow the “living lab” approach by involving business partners and using preliminary results from the pilot studies in activity 1; the educational approach of the academic consultancy training will be used to involve students and companies. This Academic Consultancy Training provides students the possibility to work in a team on a “real world” project for an external client. As a large range of studies participate there are ample opportunities to work on projects in multi-disciplinary teams. Since students differ in interests and aims, the course offers a large variety of projects and problems / questions. This course trains the application of the Master level academic skills in an almost professional setting of a small consultancy team working for a true client on a real work assignment. To strengthen the professional skills needed for such team work, brief training sessions on project proposal writing and on communication and self reflection are integrated in the course.

At a post-graduate level, this approach can be broadened by research issues and implementation issues resulting from the pilot studies and network meetings of the stakeholders.

Activity 4. Dissemination of project results to the sector and other sectors.

Introduction of the new concept enables European horticultural network control of virtual supply chain processes from the Netherlands by Dutch organizations and increases added value and employment. Reductions in costs of government controls further increase the attractiveness of the Netherlands for horticultural trading. We aim for:
· Business cases & Testimonials: the VGB, PT and specific promotion offices will set up and market the business cases and testimonials in their promotional activities.

· Seminars in cooperation with other sectors to generalize the results.
Once every year, the Da Vinc3i progress meeting will be organized for the horticultural and logistics sector. All interested horticultural parties are invited, and a co-operation with the Hortifair or another annual trade fair in the Netherlands is foreseen. Also, smaller sessions for specific horticultural chain function will be organized 2 to 3 times a year in coordination with branch organizations.
In particular we can make use of already existing communication means, such as:

· VGB Trade Services Newsletter 
                    circulation 250 pieces, 6 editions p/Y

· VGB website 



                    continuous 

· VGB Groot Handelsblad Magazine                    circulation 3000 pieces, 6 editions p/Y

· VGB knowledge café 

                    ± 5 x per year (one special p/Y about DaVinci)

· VGB Trade Services practical project meetings, company visits, 1-2-1 communication.

· FloraHolland Fairs, several during the year

· FloraHolland pres releases, if applicable

· FloraHolland website 



  continuous 

· FloraHolland Netwerk & Magazine,                   12 editions p/Y

· FloraHolland project meetings, company visits,  1-1 communication.

Next to this there is a VGB Knowledge café, an initiative of VGB Trade Services that takes place approximately five times a year for VGB members. It’s a meeting with an informal character, aimed at sharing knowledge and stimulating the market to use this knowledge. Themes such as logistics, product quality, marketing, and health and safety will be discussed during a meeting.   

The result will be that Dutch horticultural parties are (1) regularly informed about the developments in/results of the DaVinc3i project, and (2) have an opportunity to participate in the project.


	Planning: see B2.

	Work distribution: 
This workpackage is managed by the core working group (see part C). 
VGB Trade Services will deliver project staff, Robbert van Willegen and Laura Badoux, and also FloraHolland will deliver capacity in the form of Communication and Supply Chain Consultants to execute most of the valorization and dissemination activities.
Pilot studies and demonstration projects will be set up together with external advisors (foremost TNO, WUR-LEI, WUR-FBR and ArgusI) and additional funds will be acquired.

	Expected results/deliverables/milestones:
Milestones are:
5.1
Discussion and dissemination of results in the horticultural sector 

5.2
Discussion and dissemination of results in the logistics sector 

5.3
Discussion and set-up of service platform with IT solution providers

5.4
Set up of pilot projects for implementation acquired Da Vinc3i knowledge

5.5
Set up of BSc, MSc and post-graduate programmes


B2. the time scale and phases of the project implementation, including milestones.

Planning

	We will first discuss the planning of the PhD- and postdoc researchers. Next we will discuss the planning of the different work packages.

Planning PhD students
The three PhD students have a comparable planning. They will all start in 2011 and finish in 2015 – as the standard length of the project is 4 years. For the practical elaboration of this research project, we propose the following planning. 

Year 1: 

In the first phase that takes about a year throughput time, the focus of the Ph.D. student is on acquiring skills through an educational program and understanding of the different (modeling) concepts through literature research. For the modeling students this will be linked to courses of the research school BETA and the “Landelijk Netwerk Mathematische Besliskunde”.

The student will also prepare a more detailed research proposal according to the standards as required by the research schools and have it approved by the research school. Further we envisage participation in master student projects.

Next to this, all three students will work together with other scientific and business researchers on defining virtualisation scenarios. Based upon literature studies the students will be able to contribute – from their respective fields – in describing the state-of-the-art as well as future outlooks for the sector.

Year 2+3: 

After the preparation phase, the second phase is dedicated to in-depth research and the derivation of results to be published in a number of scientific papers. The in-depth case based research involves the elaboration of the research questions. 
During the second phase, the PhD students participate in case studies and work together with partners from industry and knowledge institutes in order to develop the knowledge components and methods and tools that are pertinent to the case studies at hand. Models and software will be developed that enables extensive experimenting. The software will be applied to a number of real-world cases – the idea is that by then also a number of pilot studies have been formulated and conducted. The throughput time of the second phase is about two years. 

Year 4:

The third and last phase with duration of one year is dedicated to finalizing the research, papers and writing a Ph.D. thesis. Particular attention will be paid here to the dissemination of results.
Postdoc

The planning for the postdoc is somewhat different. The postdoc will start a year later – after the virtualisation scenarios have been defined and the PhD’s have finished their research proposals. It will end in 2013 as the research trajectory will take about two years. 

Year 1:

During the first year, the postdoc will execute the theory study and develop the draft business models.

Year 2:

During the second year the business models will be finalized and the implementation research will carried out.

Work Packages

The PhD’s and postdoc will work together with their supervisors, business partners and consultants on the defined work packages. Whereas the scientific researchers will emphasise the work on the scientific results, business will emphasize on the translation of these results to real-life practices, later on in the project resulting in pilot studies. Table 1 presents an overview of the foreseen steps and deliverables in time.

In this project we will employ a number of (BSc and) MSc students on specific topics that acquire scientific knowledge under the supervision of senior researchers and PhD’s en the postdoc. They support the development of scientific knowledge by gathering data, developing tools and doing research themselves. They implement research results in practice in the context of pilot projects set up by the companies participating in this research project.



Table 1. The time scale and phases of the project implementation, including milestones.

	
	
	
	

	
	Project management
	Deliverable
	Months

	0.1
	Da Vinc3i Project management 
	Annual PM report
	1-48

	0.2
	Steering/project group meetings
	Meetings reports
	1-48

	0.3
	DINALOG project management
	(defined by DINALOG)
	1-48

	WP 1
	Scenarios for an international virtualized horticultural trade world
	
	

	1.1
	Definition of the baseline scenario
	D 1.1
	1-3

	1.2
	Mapping of changes in the global horticultural trade network 2005-2025. 
	D 1.2
	2-4

	1.3
	Review paper on current state of the art regarding virtualization
	D 1.3
	3-6

	1.4
	Benchmark of horticultural logistics network facilitation with other sectors.
	D 1.4
	5-8

	1.5
	Mapping of scenarios for SCM facilitation in horticultural trade network

	D 1.5
	8-10

	1.6
	Status reports on development of service concepts and platforms in horticultural trade
	D 1.6
	10-48

	WP 2
	Design of value-added logistics services and tradeparc networks
	
	

	2.1
	Design of responsiveness concepts for different virtualization scenarios
	D 2.1
	10-24

	2.2
	Design of effective route and process configurations for different virtualization scenarios
	D 2.2
	15-36

	2.3
	Design of effective quality controlled logistics concepts 
	D 2.3
	24-36

	2.4
	Set up of multi-modal transportation planning and control models
	D 2.4
	10-36

	2.5
	Business design of effective and sustainable horticultural networks (Trade Parcs, distribution structures) 
	D 2.5
	37-45

	WP 3
	Virtual information exchange and transparency (RP 2)
	
	

	3.1
	Conceptual definition of the research object (domain ontology)
	D 3.1
	10-14

	3.2
	Definition of the requirements for the design of a Greenbase 
	D 3.2
	15-19

	3.3
	Analysis state of the art  
	D 3.3
	20-25

	3.4
	Design of a Greenbase 
	D 3.4
	25-32

	3.5
	Proof of feasibilities based on implementation in case studies.
	D 3.5
	33-45

	WP 4
	Business models for horticultural network service platform (RP 3)
	
	

	4.1
	Review paper on network business models 
	D 4.1
	19-24

	4.2
	Adapted business model approach for networks  
	D 4.2
	25-30

	4.3
	Detailed business models for horticultural networks for the scenarios as defined in WP 1 and 2
	D 4.3
	31-36

	4.4
	Development of a transition path/implementation route for horticultural networks
	D 4.4
	36-42

	4.5
	Popular white paper disclosing the results for companies active in the horticultural network
	D 4.5
	43-48

	WP 5
	Valorisation and dissemination of project results
	
	

	5.1
	Discussion and dissemination of results in the horticultural sector 
	D 5.1
	7-48

	5.2
	Discussion and dissemination of results in the logistics sector 
	D 5.2
	7-48

	5.3
	Discussion and set-up of service platform with IT solution providers
	D 5.3
	7-48

	5.4
	Set up of pilot projects for implementation acquired Da Vinc3i knowledge
	D 5.4
	18-48

	5.5
	Set up of BSc, MSc and post-graduate programmes
	D 5.5
	1-48
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1.1    Definition of the baseline scenario D 1.1

1 1 1
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1 1 1
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1 1 1 1
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Part C: Consortium and project organization
Research Team

	Short CVs of the scientific researchers are included in Annex 2, along with a shortlist of their 5 most relevant publications. Annex 3 provides background information of all involved instititues and companies.

	Partner’s name
	Role and input
	Specific competence

	 Wageningen University


	Coordinator, project management,

Input in WP1, WP2, WP3 and WP5
	 Quality controlled logistics, Simulation, Integrated information systems

	Prof.dr.ir. J.G.A.J. van der Vorst
	Project coordinator

Promotor PhD WP2, Activity 1
	AgriFood Logistics Management & Simuation Modelling

	Prof.ir. A.J.M. Beulens
	Promotor PhD WP3
	Integrated information systems

	Vacancy
	Project manager
	

	Dr. J.M. Bloemhof
	Copromotor PhD WP2, Activity 1 and Supervision Activity 2b
	Distribution Networks, Integrated forward and reverse logistics

	Dr. R. Haijema
	Copromotor PhD WP2, Activity 1
	Simulation and Operations Research

	PhD student 
	WP2, Activity 1
	Quality controlled logistics, Simulation and Optimization

	PhD student
	WP3
	Integrated information systems

	Eindhoven University of Technology
	 Input in WP1, WP2 and WP5
	Physical distribution and Logistics Management

	Dr. T. van Woensel
	Core working group

Copromotor PhD WP2, Activity 2
	Operations Management

	Dr. Ir. N. Dellaert
	Copromotor PhD WP2, Activity 2a
	Operations Management

	Prof.Dr. A.G. de Kok
	Promotor PhD WP2, Activity 2
	Operations Research

	PhD student
	WP2, Activity 2
	Planning and control models and algorithms

	VU University Amsterdam
	Input in WP1, WP4 and WP5
	 Business Models

	Prof.dr. A.P. de Man
	Core working group,

Supervision PostDoc WP 4
	Alliance Management

	Prof. dr. L. Hagdorn
	Supervision PostDoc WP4
	Logistics Network Management

	PostDoc
	WP4
	Business Models

	

	TNO 
	Input in WP1 and WP5
	 

	Dr. W. Hofman
	Supervision WP3
	Information Technology

	Prof.dr. L. Hagdorn
	Supervision PostDoc WP4
	Logistics Management

	WUR-LEI
	Input in WP1, WP3, WP5
	Process Modelling

	Dr. C. Verdouw
	Copromotor PhD WP3
	Dynamic reference information models

	WUR-FBR
	Input in WP1, WP2, WP5
	Distribution Networks

	Ing. J. Snels
	Supervision WP2, actiovity 1
	Logistics and Quality management fresh produce

	ArgusI
	Input in WP1, WP2, WP5
	Distribution Networks

	Dr. F. Cruijssen
	
	Network design and management

	

	VGB
	Input in WP1 and WP5
	

	Mr. H. de Boon
	Member project coordination committee
	Sector specialist

	Mr. R. Roodenburg
	
	Director VGB

	Mr. A. Bril
	Core working group
	Business development

	Productboard of Horticulture
	Member advisory committee
	

	Mr. P. Ravensbergen
	Member project coordination committee
	Business development

	Flora Holland
	Input in WP1 and WP5
	

	Dhr. E. Wenink
	Core working group
	Business development

	Dhr. M. van Veen
	
	Business development

	Dhr. R. Buchwald
	Member project coordination committee
	

	

	Companies (SMEs)
	Input in all WPs – but foremost in WP1 and WP5
	

	Mr. A. Stolk
	Gro4U 
	Growers – cooperation of six prominent growers’ associations

	Dhr. M. van Rijn
	RijnPlant
	Grower

	Mr. T.J.Klein
	Oriental Group
	Grower

	Mr. P. van Os
	Hamiplant 
	Exporter

	Mr. M. Dekker
	De Gooijer Internationaal
	Exporter

	Mr. E. de Vries
	Greenport Logistics
	LSP - network cooperation of five companies

	Mr. R. Stet
	Stet Heemskerk
	LSP

	Mr. S. te Baerts
	Te Baerts
	LSP

	

	Platform Agrologistiek
	Input WP5
	

	Mr. F. Tielrooij
	Member advisory committee
	Experienced politician with various portfolios as member of the Provincial Executive. 

	Dafne
	Input WP5
	

	Dr. G. Schober
	Member advisory committee
	Innovation manager

	Transport Logistiek Nederland
	Input WP1 and WP5
	

	Mr. J. Boonstra
	Member project coordination committee
	Expert LSPs

	GKC ketens en Agologistiek
	Input WP5
	

	Mr. W. Maijers
	
	Business developper and lector SCM at Inholland University


Project organization

	The project is coordinated by Wageningen University and supervised by a project coordination committee with company board members of the main project participants. This board will meet twice a year and be advised by an advisory group comprising external experts from science as well as business (from other sectors like fruits & vegetables and fashion industry). 
There will be a project manager appointed who will manage the project together with the coordinator on a daily basis. He will take care of all project management activities and interact with Dinalog project managers. The project coordinator and manager have a special responsibility with respect to coordinating the cooperation between the workpackages and between this project and other Dinalog projects.
The research activities are organized into working groups each led by a leader, which correspond with the work packages. The valorization activities are organized in four blocks each managed by a valorization manager. 

The work package leaders, with the project manager and coordinator, together form the core working group. They will meet on a regular basis to discuss the progress in all work pacakges and align the activities. The frequency depends on the phase of the project, i.e. very frequent in the start and less frequent after the selection of the scenarios in WP1. The core working group and valorization managers meet every two months. 
The selection of students that want to do their thesis project within Da Vinci is done via the core working group. Supervision of these students is organised according to the involved knowledge institute and work package the research is related to.
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Figure 6. project organisation.  
Overview of all work package leaders and team members.

Organisation
Leader

Members

Project coordination committee

To be determined

(independent party)

Prof. van der Vorst 

Project manager

Mr. H. de Boon (VGB)

Mr. R. Buchwaldt (FloraHolland)

Representative of LSP’rs

Project coordinator 

Project manager

Prof. van der Vorst Vacancy

Advisory group

Representative Productschap Tuinbouw

TLN representative

Mr. Tielrooij (Platform Agrologistiek)

Representatives from other sectors

...

Core working group

Prof. van der Vorst 

Project manager

Mr. Wenink (FloraHolland)

Mr. Bril (VGB)

Prof. Beulens (WU)
Prof. De Man (VU)
Dr. van Woensel (TUE)
WP1

Project Manager

Core working group

TNO, WUR-LEI, WUR-FBR, ArgusI

Gro4U, RijnPlant, Oriental Group, Hamiplant, De Gooijer Internationaal, Greenport Logistics, Stet Heemskerk, Te Baerts

WP2 – WU

Prof. van der Vorst

Core working group 

Dr. Bloemhof

Dr. Haijema

PhD student
WP2 - TUE

Dr. van Woensel 

Core working group 
Prof. T. de Kok

Dr. N. Dellaert

Dr. Bloemhof

PhD student

WP3

Prof. Beulens

Core working group 
Dr. Verdouw

Prof. Wortmann

Dr. Hofman

PhD student
WP4

Prof. de Man

Core working group 
Prof. Hagdorn

Postdoc

WP5 - Pilots

Project manager

Core working group

TNO, WUR-LEI, WUR-FBR, ArgusI

Gro4U, RijnPlant, Oriental Group, Hamiplant, De Gooijer Internationaal, Greenport Logistics, Stet Heemskerk, Te Baerts

WP5 - Integration 

Prof. van der Vorst

Core working group

WP5 - Education

Mr. Maijers (GKC)

Core working group

G. Schober (StartLife)

WP5 - Sector dissemination 

Project manager

Core working group, in particular Mr. Wenink (FloraHolland) and Mr. Bril (VGB)

Mr. Ravensbergen (PT)

Budget allocation
Figure 7 presents an overview of the project budget allocation. It shows that the major part of the budget is allocated to the scientific researchers in WP2, 3 and 4. However, note that these PhD-students, Postdoc and their supervisors also conduct research in WP1 and WP5. On the other hand, the companies are most active in WP1 and WP5. Does this mean that the companies are hardly involved in WP2, 3 and 4. The answer is NO; over 20 MSc students will conduct their master thesis projects in the partner companies. The time that is spend on supervising these students is not taken into account in this budget allocation. That is because the sector as a whole already put in 400.000 Euro in cash, increasing the total budget to the maximum of 2 million Euros. Increasing the budget any further would make project management cost unncessarily higher.
Furthermore, we have reserved a budget for advisors (i.e. TNO, WUR-FBR, WUR-LEI, ArgusI, ...). At this moment it is not yet determined which specific competences are needed, as this depends on the virtualisation scenarios that will be defined in WP1. In the first phase of the project, we will select the competent advisor partners, and of course also ask them to contribute additionally in kind or in cash. For example, WUR-LEI has already reserved about 25.000 Euro in 2011 for this project as potential matching funds (dependent on how much they will be involved). These additional funds may later be used to finance demonstration projects and valorization activities.
[image: image7.emf]Total costs

Proj. mgt WU TUE VU Advisors Business TOTAL

WP1 20,000 86,604 38,384 28,837 54,405 84,312 312,542

WP2 20,000 346,417 307,073 28,104 701,593

WP3 20,000 346,417 28,104 394,521

WP4 20,000 230,698 28,104 278,802

WP5 20,000 86,604 38,384 28,837 54,405 84,312 312,542

TOTAL 100,000 866,042 383,841 288,373 108,810 252,9362,000,000

Cash contribution

Proj. mgt WU TUE VU Advisors Business TOTAL

WP1 20,000 50,000 66,667 136,667

WP2 20,000 22,222 42,222

WP3 20,000 22,222 42,222

WP4 20,000 22,222 42,222

WP5 20,000 50,000 66,667 136,667

TOTAL 100,000 100,000 200,000 400,000

In kind contribution

Proj. mgt WU TUE VU Advisors Business TOTAL

WP1 29,000 14,000 7,000 33,333 83,333

WP2 116,000 112,000 to be 11,111 239,111

WP3 116,000 determined 11,111 127,111

WP4 56,000 later 11,111 67,111

WP5 29,000 14,000 7,000 33,333 83,333

TOTAL 290,000 140,000 70,000 100,000 600,000


Figure 7. Budget allocation to work packages.
It is very important to mention that this project is supported by the sector and hence significant capacity is available to support our activities – although this might not be completely clear from the budget. The core working group comprises two business developers from VGB and FloraHolland that have daily contact with their members. A number of our valorization activities will be combined with already scheduled meetings and workshops – that are part of that daily business. Note that we also have not allocated specific capacity to these activities in this project. Once again, doing so would increase the total budget significantly, also unnecessary increasing administrative burdens and fees.




Part D. Evaluation and Monitoring

Evaluation

	The project will be evaluated on the measurable outputs described per work package. Each PhD project follows the standard evaluation procedure of the research school, he or she belongs to. The postdoc is evaluated as a junior research fellow of the research school on a yearly basis, again in compliance with normal applicable rules and procedures.
Further the project manager and WP managers are responsible for a detailed project plan where the deliverables are to be defined at milestones in the project. Further these managers are to control and update there project plans on a weekly basis. In these plans they are to update resources spent to date, available resources to the end of project, measurable deliverables and timing of deliverables (including dissemination).

In addition the project manager and the project coordinator, supported by the core working group, report to the Project coordination committee on a quarterly basis or at moments of important milestones. These project meetings must ensure alignment within the project and with other projects, evaluation of results obtained, evaluation and adaptation of expected future results. Reports of these quarterly meetings will be submitted to Dinalog. Results of intermediate project meetings are open if requested.

Given the organization described in C we will start the evaluation process at the beginning of the project, now expected in the beginning of 2011. The key role of the project coordination committee is to ensure that the project and Dinalog’s objectives are met.




Part E. Valorization and Implementation Strategy

Valorization and knowledge dissemination

	Valorization activities will be facilitated by the competence and valorization centre StartLife which offers tools and facilities for IP and business proposition projects in the agrifood. Project stakeholders will have access to the practitioners network for knowledge and tech intensive business development and the Proof of Concept Fund for SME’s which is offered in close cooperation with the FoodNutritionDelta.

Potential propositions for spin-off companies can be screened, assessed and developed in cooperation with StartLife and her network of experts; early stage financing of spin-off is offered through the pre-seed fund of StartLife and her network of informal investors and seed funds.
Furthermore, we refer to WP5 for more information on valorization and knowledge dissemination. 




Implementation

	The results of the research projects must be translated into the IT systems of the companies. Selected IT solution providers will realize elements of the horticultural service platform. 

The implementation of the horticultural service platform might result in interesting innovators for Dinalog Campus. We expect that some of the MSc students might be hired by the participating companies to enroll the implementation of the horticultural service platform. 

We do not need additional budget for implementation projects, as the benefits are such that companies and venture capitalists are willing to invest the necessary monetary resources.

We refer to WP5 for more information on implementation. 




Annex 1.  Facts and figures on agrologistics and the horticultural sector

The added value and employment of the whole agricultural sector in the greenports in the Netherlands is with 130.000 employees and 5.2 billion Euro roughly comparable to the mainport Rotterdam in the Netherlands, which is the largest port in Europe. There are 13,500 enterprises of primary production and 15,300 enterprises up and down the supply chain. In total, 290.000 jobs are directly related to fresh produce and 455.000 to the total horticultural cluster. In 2009 the local fresh production was worth € 7.7 billion; the export value amounted to € 14.5 billion. The sector has a yearly € 6.6 billion surplus on the Dutch Balance of Trade, representing 21% of the total surplus. The auction house FloraHolland alone had a turnover of € 3.9 billion in 2009.
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For the agrologistics sector, road transport is the main transport mode. More than a quarter of all national road transport volume in the Netherlands in 2006 (28%) is related to agrologistics, while for the EU this is 19% in national transport volume. In international Dutch and EU transport the share of agrologistics is 25% or more. 
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Annex 2.  CV researchers

Wageningen University

Prof.dr.ir. J.G.A.J. van der Vorst

Jack G.A.J. van der Vorst (1970) is Full Professor of Logistics and Operations Research and head of the Logistics, Decision and Information Sciences group at Wageningen University in the Netherlands. He obtained his Masters degree “Agro-Logistics Management” with honour in 1994 and his Phd degree in 2000 with a thesis entitled “Effective Food Supply Chains; generating, modelling and evaluating supply chain scenarios”, both at Wageningen University. He is a fellow of the WASS Graduate School. His current research focuses especially on the development of innovative logistics concepts in agri/food supply chain networks and the quantitative modelling and evaluation of such concepts, especially via simulation methodology and applications. Jack is work package and task leader in several EU projects, such as Q-Porkchains and Veg-i-Trade, and in multiple co-innovation projects. He is (co-)author of many articles in peer reviewed journals such as International Journal for Production Economics, International Journal for Production Research, International Journal of Physical Distribution & Logistics Management, and Decision Sciences. From 2001-2005 Jack was also active as a senior management consultant for food industries and agribusiness at the consultancy firm Rijnconsult in the Netherlands. Jack teaches in multiple MSc and MBA programs and is board member of the Education Committee Research Master Variant. Furthermore, he is a member the editorial board of the Journal of Chain and Network Science (JCNS) and reviewer of many academic journals, such as EJOR, IJLMPD, IJLRA, OR Spectrum, Food Control, and PPC. He is board member of the Vervoerslogistieke Werkdagen (organisation that brings together reseachers on distribution management from Belgium and The Netherlands), board member of the Dutch Platform Agrologistiek, board member of the EVO Kennisraad, member of the Vereniging Logistiek Management (VLM), member of multiple governmental SBIR/assessment committees, and member of the International Advisory Board of Cardiff Business School.

Five most relevant publications for this project:

· Hsiao, H.I., R.G.M. Kemp, J.G.A.J. van der Vorst, S.W.F. Omta (2010), A classification of logistic outsourcing levels and their impact on service performance: evidence from the food processing industry, International Journal of Production Economics, 124, 75-86 

· van der Vorst, J.G.A.J., Tromp, S. and Zee, D.J. van der (2009)'Simulation modelling for food supply chain redesign; integrated decision making on product quality, sustainability and logistics, International Journal of Production Research, 47 (23), 6611-6631

· Van der Zee, D.J. and Van der Vorst, J.G.A.J., 2005. A modelling framework for supply chain simulation - opportunities for improved decision making. Decision Sciences, 36 (1), 65-95.

· Vorst, van der, J.G.A.J., Beulens, A.J.M. (2002), Identifying sources of uncertainty to generate supply chain redesign strategies, International Journal of Physical Distribution and Logistics Management, Vol. 32, No. 6, pp. 409-430
· Vorst, van der J.G.A.J., A.J.M. Beulens, P. van Beek (2000) Modelling and simulating multi-echelon food systems, European Journal of Operational Research, Vol. 122 No. 2, 2000, 354-366

Prof.ir. A.J.M. Beulens

Graduated in mathematics at the Techological University of Eindhoven in 1972. From 1972 till 1974 he worked as a system designer for the Royal Dutch Air Force. Thereafter he worked for Mars BV from 1974 till 1980 in a variety of management functions in Europe in the area of Information Systems and Operations Research. From 1980 till 1984 he worked at the Graduate School of Management in Delft as Head of the IS Department and as an Associate Professor in Information Systems and Quantitative Methods. From 1984 till 1988 he held the same positions at Rotterdam School of Management(EUR). From 1986 till 1989 he was research program manager for development of a reference information model for the Building Industry (BIM) in the Netherlands. From 1988 till 1995 he was Dean and Director of the Faculty of Informatics of the Haagse Hogeschool in The Hague. From January 1990 till 1995 he held the position of part time Professor of Information Systems and Decision Support Systems and head of the Computer Science Department at Wageningen University. As of January 1995 he is full time professor of information systems and computer science, head of the Computer Science Department, and dean and director of Wageningen Business at Wageningen University (the latter function till 2003). From 2002 till 2005 he was one of the scientific directors of KLICT. He is author of many articles in professional journals on Operations Research and Information Systems and editor of books in this area. He supervised a number of PhD Projects in the area of SCM, Information management in Supply Chains and in the area of Research Process Management. He has been active as a management consultant for a large variety of com¬panies especially in the areas of ECR, logistics, information systems, E-commerce and decision support systems and he has been active in building Decision Support Systems for different types of applications for these companies, ranging from financial planning and reporting, marketing information systems, support systems for distribution, inventory control, production planning, raw material planning, and manpower planning. His current research interests encompass Supply Chain Management, DSS for tactical and operational planning in Agro-Food  Supply Chain Networks (AFSCN), information management, reference information models and IS for registration of and reporting about AFSC. He is a member of the VVS/NGB, of GOR, of the Dutch Association of informatics (NGI), of VIAS, and of the Dutch Association of Chartered Informatics Professionals (VRI). Further he is the Dutch representative in the TC7 committee of IFIP.

Five most relevant publications for this project:

· Ligtenberg, A.; Beulens, A.J.M.; Kettenis, D.L.; Bregt, A.K.; Wachowicz, M. (2009) Simulating knowledge sharing in spatial planning: an agent-based approach Environment and Planning B - Planning and Design 36 (4). - p. 644 - 663. 

· Li, Yuan; Kramer, M.R., Beulens A.J.M., Van der Vorst, J.G.A.J., (2010) A framework for Early Warning and Proactive Control Systems in Food Supply Chain Networks. Computers in Industry-61-(2010) – p.852-862.

· Verdouw, C.N.; Beulens, A.J.M.; Trienekens, J.H.; Verwaart, D. (2010) Mastering demand and supply uncertainty with combined product and process configuration International Journal of Computer Integrated Manufacturing 23 (6). - p. 515 - 528. 

· Wolfert, J.; Verdouw, C.N.; Verloop, C.M.; Beulens, A.J.M. (2010) Organizing information integration in agri-food: A method based on a service-oriented architecture and living lab approach Computers and Electronics in Agriculture 70 (2). - p. 389 - 405. 

· Jansen-Vullers, M.H.; Wortmann, J.C.; Beulens, A.J.M. (2004) Applications of labels to trace material flows in multi-echelon supply chains Production Planning & Control 15 (3). - p. 303 - 312.

Dr. J.M. Bloemhof


MRS. DR. JACQUELINE BLOEMHOF (1969) is Associate Professor of Sustainable Supply Chain Management at the Operations Research and Logistics Group of Wageningen University. She teaches courses in Closed Loop Supply Chains, Sustainable Production of Foods, Advances Supply Chain Management with a focus on Operations Research applications and Life Cycle Assessment. Her research concentrates on the design of sustainable closed loop supply chains in various sectors, e.g. 3PLs, electronic equipment sector, food sector, packaging sector and the waste treatment sector. She has published in journals such as the European Journal of Operational Research, Production and Operations Management, the International Journal of Production Research, Omega, and Environmental and Resource Economics as well as various chapters in books. Jacqueline Bloemhof received her PhD-degree in Agricultural and Environmental Sciences at the Wageningen Agricultural University (1996) and her Cum Laude Master’s Degree in Operations Research at the Erasmus University of Rotterdam (1992). She was a research associate and a visiting research assistant at the European Institute of Business Administration INSEAD, Fontainebleau, France (1994-1995), and Post Doc and Assistant Professor at the Decisions and Information Sciences Group at the Rotterdam School of Management, Erasmus University (1996-2009). She was one of the initiators of the CLSC research center at RSM.

Five most relevant publications for this project:

· J. Bloemhof, C.J. Corbett (2011), Closed-loop supply chains: environmental impact, In: Wiley Encyclopedia of Operations Research and Management Science, 8 Volume Set, J.J. Cochran, L.A. Cox Jr., P. Keskinocah, J.P. Kharoufeh, J. Cole Smith (Editors), ISBN 978-0-470-40063-0. (available via internet spring 2010, hardcopy feb 2011)
· Quariguasi Frota Neto, J., G. Walther, J.Bloemhof, J.A.E.E van Nunen and T.Spengler (2010) “From Closed-Loop to Sustainable Supply Chains: The WEEE case”, International Journal of Production Research 48(15), 4463-4481.
· H. Krikke, J. Bloemhof, L.N. Van Wassenhove (2003), “Concurrent Product and Closed-loop Supply Chain Design with an application to refrigerators”, International Journal of Production Research, 41 (16), pp. 3689-3719. 
· Fleischmann, M., J.M. Bloemhof-Ruwaard, R. Dekker, E. van der Laan, J.A.E.E. van Nunen, L.N. Van Wassenhove, Quantitative models for reverse logistics: a review" (Invited Review), European Journal of Operational Research 103 (1997), 1-17.

· Bloemhof-Ruwaard, J.M., P. van Beek, L. Hordijk, and L.N. Van Wassenhove (1995), "Interactions between Operational Research and Environmental Management", European Journal of Operational Research 85, 229-243. 

Dr. R. Haijema

is an assistant professor at the Operations Research and Logistics group at the Wageningen University since September 2007. In 2008 he graduated at the University of Amsterdam at the Operations Research and Management group. He has written a PhD thesis on the inventory management of perishable products and he developed software that is currently in use by blood banks. The Dutch Society on Operations Research (NGB)  and ORTEC awared this research the 2010 Excellence in Advanced Planning Award. As a fellow of the Wageningen Research school he publishes in interantional journal like Eurpoean Journal of Production Economica, Computers and Operations Research, amongst other. Prior to his (PhD) graduation he has visited the University of Otago (New Zealand) and he obtained a Master of Science in Operations Research with distinction (cum laude) at the University of Amsterdam (UvA). He has worked amongst other on transportation planning problems for the Dutch Ministry of Justice and for the Dutch Railways (NS-reizigers). His general research interest is in optimization and simulation within the fields of transportation and logistics. His focus is on the control of perishable inventories. Within the Wageningen University he works on numerous projects in the food industry.

Five most relevant publications for this project:

· Haijema, R., J. van der Wal and N. M. van Dijk (2007). Blood Platelet Production: Optimization by Dynamic Programming and Simulation. Computers and Operations Research, Vol. 34: 760-779.

· Haijema, R. (2008) Solving large structured Markov Decision Problems for perishable inventory management and traffic control, TI-Research series 444, Uitgeverij Thela PhD-Thesis, Amsterdam. ISBN 978 90 361 0101 1.

· Haijema, R., N.M. van Dijk, J. van der Wal, C. Smit Sibinga (2009), Blood Platelet Production with Breaks: Optimization by SDP and Simulation, accepted for publication in International Journal on Production Economics, 121: 464-473. doi:10.1016/j.ijpe.2006.11.026. 

· Dijk, N.M. van, R. Haijema, J. van der Wal, C. Smit Sibinga (2009), Blood platelet production: a novel approach for practical optimization, Transfusion, 49: 411-420, doi: 10.1111/j.1537-2995.2008.01996.x.
· Haijema, R. (2011) A new class of stock level dependent ordering policies for perishables with a short fixed maximum shelf life. International Journal on Production Economics. Under review.
Eindhoven University of Technology
 

Dr. T. van Woensel


Tom is Associate Professor of Operations Management and Logistics (Chair in Transporation Planning under uncertainty), Executive Board Member European Supply Chain Forum, Member of the OPAC Group board (responsible for Education portfolio), and Member of the BETA Research School for Operations Management and Logistics. He holds a Ph.D. in Applied Economic Sciences (Operations Management) - January 2003, University of Antwerp, and a Magna Cum Laude Degree in the Doctoral Program in Applied Economic Sciences - July 2000, University of Antwerp, next to a Cum Laude M.Sc. in Applied Economic Sciences (Quantitative Economics) - July 1997, University of Antwerp, UFSIA. His research is mainly focused on transportation planning under uncertainty and retail operations. Despite numerous publications dealing with efficient offline routing scheduling methods, very few addressed the inherent stochastic and dynamic nature of reality. Consequently, we mainly work in a priori setting, with a strong focus on adding stochasticity and dynamics related to traffic congestion, customer demand, etc. into the company’s transportation decision problems. He published over 30 papers in academic journals (including Management Science, Production and Operations Management, Computers and Operations Research, Transportation Research, European Journal of Operational Research, Journal of Mathematical Modeling and Analysis, and International Journal of Production Economics) and several chapters in international books. 
Van Woensel participates in a number courses (Bachelor, Master, Phd level and Executive teaching) as faculty in Eindhoven and in the Université Catholique de Louvain. He also held visiting teaching appointments at the University of Antwerp (Belgium), Lessius University College (Belgium) and the MIT-Zaragoza Logistics Center (Spain).

Five most relevant publications for this project:

· Van Donselaar K., V. Gaur, T. Van Woensel, R.A.C.M. Broekmeulen, J.C. Fransoo, Ordering Behavior in Retail Stores and Implications for Automated Ordering, Management Science, forthcoming

· Gabali, O., T. Van Woensel, A.G. de Kok, C. Lecluyse and H. Peremans, Time-Dependent Vehicle Routing Subject to Time Delay Perturbations, IIE Transactions, forthcoming

· Gür Ali O., S. Sayın, T. Van Woensel and J. Fransoo (2009), Pooling Information Across SKUs for Demand Forecasting with Data Mining, Expert Systems with Applications, Volume 36, Issue 10, Pages 12340-12348 

· Van Woensel T. and F.R.B. Cruz (2009), A stochastic approach to traffic congestion costs, Computers and Operations Research, 36, 6, pp. 1731-1739 

· Van Woensel, T., R. Creten and N. Vandaele, Managing the environmental externalities of traffic logistics: the issue of emissions, Production and Operations Management journal, Special issue on Environmental Management and Operations, 2001, Vol. 10, nr. 2  

Dr ir N.P. Dellaert

Nico Dellaert is Associate Professor in Operations Planning and Control at the Technische Universiteit Eindhoven, in The Netherlands. He is a member of the Industrial Engineering School, and director of the International Program in Logistics Management Systems at that university. He has also held positions at the Econometric Institute of the Erasmus University in Rotterdam and Ortec Consultants in Gouda. His research field is quite broad, varying from the design of sewer systems, insurance claim behaviour, container terminal planning to production-inventory control and health care operations planning. Currently, his prime research interests are on the integration of capacity and inventory decisions, on vehicle routing with uncertainty and on healthcare planning. In his work he uses a large variety of mathematical modeling techniques. He has been teaching various courses related to inventory control, goods flow control, system dynamics and to the design of operations planning and control systems. He participated in several projects in the Rotterdam harbour, project in hospitals and projects for refinery installations.

Five most relevant publications for this project:

· N. Dellaert, J. Jeunet and N. Jonard, A genetic algorithm to solve the general multi-level lot-sizing problem with time-varying costs, IJPE, 2000, 242-257

· N. Dellaert, J. Jeunet, Solving large unconstrained multi-level lot-sizing problems usin a hybrid genetic algorithm, IJPR, 2000, 1083-1099

· N. Dellaert, J. Jeunet, Randomized multi-level lot-sizing heuristics for general product structures, EJOR, 2003, 211-228

· M. Duinkerken, R. Dekker, S. Kurstjens, J. Ottjes and N. Dellaert, Comparing transportation systems for inter-terminal transport at the Maasvlakte container terminals, OR Spectrum, 2007, 469- 493

· Y. Han, I. Kaku, J. Tang, N. Dellaert et al, A scatter search approach for uncapicitated multi-level lot-sizing problems, IJICIC, 2011, accepted
Prof.Dr. A.G. de Kok


Graduated at the Rijksuniversiteit Leiden, The Netherlands in Mathematics and Economics in 1981. After 4 years under the supervision of prof. Henk C. Tijms he attained the doctorate (Ph.D. degree) in 1985 from the Free University of Amsterdam. Thereafter he joined the  Centre for Quantitative Methods (CQM) of Philips Electronics in Eindhoven, The Netherlands as consultant in Operations Research. During 5 years he participated in over 20 client projects in the field of logistics and production management. In 1990 he became Certified Fellow in Production and Inventory Management (CFPIM) of the American Production and Inventory Control Society (APICS). From 1990-1992 he was a teaching professor at Boston University Brussels. In 1990 he was appointed Manager Logistics Innovation of Philips Consumer Electronics.  In 1991 he was appointed part-time professor in Industrial Mathematics at Technische Universiteit Eindhoven. Since 1992 he is a full time professor Operations Management at the same university. He has published over 70 articles in international scientific journals. He is the Director of the European Supply Chain Forum (eSCF). He was a member of the board of VLM (Logistics Management Association) from 1997-2000. From January 1, 2003 till July 1, 2008 he was Scientific Director of the research school Beta. In 2004 he was Edelman Award Finalist as member of the Philips Semiconductors team. In 2006 he received the ISIR Service Award. In September 2008 Ton de Kok became Fellow of the research school Beta. He is Academic Director of the TiasNimbas Executive Master on Operational Excellence and member of the TiasNimbas Academic Council. Since 2007 he is Fellow of TiasNimbas business school. He has been invited for guest lectures at a multitude of US top schools. His main research areas are Supply Chain Management and Concurrent Engineering with emphasis on quantitative analysis. Ton de Kok is head of the capacity group Operations Planning, Accounting, and Control (OPAC) in the department of Industrial Engineering and Innovation Sciences since April 1, 2008. In 2006 he established the supply chain optimization software company ChainScope and is currently CTO. Ton is married, has a son and two daughters and lives in Bergeijk, close to Eindhoven.

Five most relevant publications for this project:
· Dogru, M.K., Houtum, G.J.J.A.N. van, Kok, A.G. de (2008). Newsvendor equations for optimal reorder levels of multi-echelon inventory systems with fixed batch sizes, Operations Research Letters, 36(5), 551-556.

· Selcuk, B., Adan, I.J.B.F., Kok, A.G. de, Fransoo, J.C. (2009). An explicit analysis of the lead time syndrome : stability condition and performance evaluation. International Journal of Production Research.

· Jabali O., Van Woensel T., De Kok A.G., C. Lecluyse and H. Peremans (2009), Time-dependent vehicle routing subject to time delay perturbations, IIE Transactions, 41(12), 1049-1066.

· Selcuk B., Adan I.J.B.F., de Kok A.G. (2009) An explicit analysis of the lead time syndrome: stability condition and performance evaluation, International Journal of Production Research, 47(9), 2507-2529.  

· Winands, E.M.M., Kok, A.G. de, Timpe, C. (2009). Case study of a batch-production and inventory system. Interfaces, 39(6), 552-554.
VU University Amsterdam.
Prof.dr. A.P. de Man


Ard-Pieter de Man is Professor of Knowledge Networks and Innovation at the VU University Amsterdam. He also is Principal Consultant at Atos Consulting, the Netherlands, where he specializes in alliances and innovation management. Key themes in his research are designing alliance governance structures, networks, alliance capabilities, alliance evaluation, business modeling and open innovation. He is a prize-winning author and the (co-)author of over forty articles and ten books, mainly on alliances and innovation. He is the recipient of the ROA Award and the OOA Award and received a handful of nominations for other awards. 

Ard-Pieter holds a number of other functions among others member of the Global Board of Directors of the Association of Strategic Alliance Professionals, member of the Academic Council of the Dutch Associaton of Management Consultants (OOA) and member of the programme board of the Stichting Management Studies. He is a regular keynote speaker at conferences across the world, fulfilling dozens of speaking engagements each year.

Previous employers include KPMG, Nolan Norton & Co, Maastricht University and the Technische Universiteit Eindhoven. He obtained his PhD from the Rotterdam School of Management.

Five most relevant publications for this project:

· De Man, A.P. and N. Roijakkers, 2009, 'Alliance governance: balancing control and trust', Long Range Planning, 42, 75-95.

· Man, A.P. de (ed.), 2008, Knowledge Management and Innovation in Alliance Networks, Aldershot, Edward Elgar.

· Dittrich, K., G. Duysters and A.P. de Man, 2007, 'Strategic repositioning by means of alliance networks: The case of IBM', forthcoming, Research Policy. Vol 36, 10, 1496-1511.

· Man, A.P. de, 2005, 'Collaboration and Competition: exploring the effects of alliances and networks on rivalry', Journal of Chain and Network Science, 5, 1, 17-26.

· Man, A.P., de, 2004, The Network Economy: Strategy, Structure and Management, Aldershot, Edward Elgar.

Prof.dr. L. Hagdorn


Lorike Hagdorn her specialisation lies in the field of strategy formulation and implementation within network and chain alliances in both the profit and non-profit sector as area of competence. She has considerable experience in the setting up of chain alliances, including many national and international Supply Chain restructuring projects for companies such as Rank Xerox, Shell, Vopak, Dow Chemical, Unilever and Frans Maas. She gained this experience with BSO, later Origin, now Atos Origin, with Berenschot, with her own consultancy, HMS, as a partner of Boer&Croon Strategy and Management Group and currently at TNO, where she focuses on innovation in logistics networks to contribute to the competitive advantage of individual companies and mainports. She also translates this knowledge and experience of chain alliances in the industrial sector into other sectors, including energy, banking, government and healthcare. Lorike continually combines this with scientific research formerly at the Business Administration faculty of the Erasmus University in Rotterdam, where she obtained her doctoral degree 1996 and currently at the Vrije Universiteit Amsterdam as a professor in Transportation, Distribution and Logistics with special focus on chains and networks. She combines a vigorous and analytical method with precise communication towards the colleagues, clients and the stakeholders and staff involved. In addition, she gives all with lots of energy, enthusiasm and involvement. The high quality of process and content managed by her contribute greatly to the successful implementation of the proposed changes. Besides her work, Lorike can be found, often with her husband and two sons, on the water (sailing or rowing competitions) or on long-distance walks. She is also an active Rotary club member and sits on a number of Boards.
Five most relevant publications for this project:

· Liere, D. van, M. Hoogeweegen, L. Hagdorn, P. Vervest (2006). To adopt or not to adopt? Experiencing the effect of quick connekt capabilities on network performance, Production, Planning and Control, 2006, Vol. 17, No. 6.

· Hoogeweegen, M., D. van Liere, P. Vervest, L. Hagdorn, I. de Lepper , (2006). Strategizing for Mass Customization by Playing the Business Networking Game, Decision Support Systems, 2006, Vol. 42, No. 3, pp. 1402-1412.

· Liere, D. van, L. Hagdorn, M. Hoogeweegen, P. Vervest (2005). Embedded coordination in a business network in Smart Business Networks, P. Vervest, E. van Heck, K. Preiss, L. Pau (eds), 2005, Springer Verlag, Berlin, pp. 257-272.

· Saabeel, W., T.M. Verduijn, L. Hagdorn, K. Kumar, (2002). A model of Virtual Organization: a structure and process perspective, Electronic Journal of Organizational Virtualness, 2002, Vol. 4, No. 1.

· Hagdorn, L., J.A.E.E. van Nunen, (1998). Strategic Decision Making for Logistics Network Design, Advances in Distribution Logistics,  B. Fleischmann, J.A.E.E. van Nunen, M.Grazia Speranza, P. Stähly, 1998, Springer Verlag, Berlin, pp. 83-109.

TNO 

Dr. W. Hofman


Wout Hofman holds a PhD in information technology on the development of a conceptual model for a software system to support customer driven business process orchestration in transport and logistics (TU/e and EUR). He has a broad experience in interoperability between organisation and systems. Amongst others Wout has worked for the EC (DG Taxud

- interoperability design of the Transit system and DG JAI - Architecture of Schengen II) as an IT architect and has written the initial specification of the Rotterdam port system as part of his project management task in the EDO project (EDO: Electronisch Dossier Overheid, a cooperation of the Dutch ports and customs to construct a Port Community System for sharing information and coordinating processes amongst all actors). He supported Dutch Customs in the development of Sagitta Binnenbrengen (IT system and interfaces for incoming cargo), initiated the development of commercial software for customs declaration (BTMS Douane, all Dutch customs procedures, http://www.beurtvaartadres.nl/Pages/

douanezaken.aspx), and has been an advisor for development of the Belgium version of this system (Transbel). Wout has a long experience in interoperability in transport and ports dating back to 1986, in international EDI standardization and national standardization for all transport modes. His first book on EDI, the Dutch EDI handbook, appeared in 1989.

Five most relevant publications for this project:

· Hofman W.J., Staalduinen M. van, Public Service Experience, eGov2010 (in review). 
· Tan Y., Hofman W.J., Gordijn J., Hulstijn J., A framework for the design of Service Systems, to appear in 'Service Science', Springer-Verlag, 2010.

· Hofman W.J., Tan Y., Requirements for modelling knowledge intensive services systems based on the Beer Living Lab, International Journal for Services Technology and Management, 2010 (to appear)

· Hofman W.J. Tan Y., Modelling Service Systems, VMBO workshop, VU, 2009.
· Hofman W.J., EDI handbook, 1989
Prof.dr. L. Hagdorn


See above.

WUR-LEI

Dr. C. Verdouw

Dr. Cor N. Verdouw (1975) studied Business Economics at the Erasmus University in Rotterdam, The Netherlands. After his graduation in 1998, he worked as a business consultant on projects in the field of IT service management, business process modelling and ERP-implementation in various industries. Since 2002 he is working at LEI Wageningen UR. First he was project leader at the information systems department of this institute. Since 2004 he is scientific researcher on Supply Chain Management and ICT. In this position, he has done a Ph.D. research at Wageningen University. He graduated in 2010 on a dissertation entitled “Business Process Modelling in Demand-Driven Supply Chains: A Reference Framework”.

Five most relevant publications for this project:

· Verdouw, C.N., Beulens, A.J.M., Trienekens, J.H., Verwaart, T., 2010. Towards dynamic reference information models: Readiness for ICT mass customization. Computers in Industry, 61 (9), 833-844.

· Verdouw, C.N., Beulens, A.J.M., Trienekens, J.H. and Verwaart, T., 2010. Mastering demand and supply uncertainty with combined product and process configuration. International Journal of Computer Integrated Manufacturing, 23 (6), 515-528.

· Verdouw, C.N., Beulens, A.J.M., Trienekens, J.H. and Wolfert, J., 2010. Process modelling in demand-driven supply chains: A reference model for the fruit industry. Computers and Electronics in Agriculture, 73 (2), 174-187.

· Verdouw, C.N.; Wolfert, J.; Beulens, A.J.M.; Ravensbergen, P., 2010. ICT in Dutch Horticulture: State of the Art and Future Challenges. In: Greenhouse 2010, Symposium S03, 28th International Horticultural Congress, Lisboa, Portugal, 22 - 27 August, 2010, volume II, p.182.

· Verdouw, C.N., Beulens, A.J.M., Trienekens, J.H. and Van der Vorst, J.G.A.J., in press. A framework for modelling business processes in demand-driven supply chains. Production Planning & Control.
WUR-FBR

Drs. Ing. J. Snels


Drs. ing. Joost Snels (1968) studied Logistics and Business Administration at the College of Logistic Studies in Tilburg. After graduation het studied Business Economics, master Logistic Management at the University of Tilburg, The Netherlands. He worked as a policy maker at the Ministry of Transport, Public Works and Water Management specialized in ‘vital networks’ and as logistic manager at the private company Buhrmann-Ubbens optimizing the internal logistics. Since 2000 he is working at Wageningen UR Food & Biobased Research, the R&D organisation for sustainable innovation in the areas of healthy food, sustainable fresh food chains and biobased products. He is coordinator of the expertise group supply chain management and project manager with experience in the field of product quality driven (international) supply chain (re-)design. He works in flower, fruit & vegetables and meat chains for growers, producers / processors and retail, out-of-home and wholesale.

Five most relevant publications for this project:

· Paul Bartels, Seth-Oscar Tromp, Hajo Rijgersberg & Joost Snels (2010) Local logistical management in the cold food supply chain by using intelligent packaging devices. Proceedings of the 4th international workshop Cold Chain-Management. Edited by J. Kreyenschmidt. Pagina 3 – 14

· Beulens, A.J.M.; Bloemhof-Ruwaard, J.M.; Snels, J.C.M.A. (2010) Business Intelligence in de Sierteeltsector. Analyse, generieke aanpak en praktijk voorbeeld. Wageningen : Wageningen University, section LDI

· Snels, J.C.M.A.; Wassenaar, N.; Westra, E.H.; Mheen-Sluijer, J. van der; Sterrenburg, P.; Helder, J.J.A.; Stoetzer, H.A.I. (2010) Bottlenecks in Thai Agro Logistics. Wageningen : Wageningen UR Food & Biobased Research, (Report / ASFG 1106-A)

· Snels, J.C.M.A.; Westra, E.H. (2010) Sustainable conventional and organic vegetable flow to Europe: supply chain optimization. Wageningen : Wageningen UR Food & Biobased Research, (Report / Wageningen UR Food & Biobased Research 1104)

· Waarts, Y.R.; Bakker, J.H.; Snels, J.C.M.A.; Danse, M.G. (2009) Organic produce from the Republic of South Africa. Exploring the conditions for enhancing trade in organic vegetables, fruit and wine. Den Haag : LEI Wageningen UR, (LEI Rapport / Research area Consumers and supply chains 2009-046)

ArgusI


Dr. F. Cruijssen

Dr. Frans Cruijssen is founder and partner of ArgusI and lectures at Wageningen University (Operations Research and Logistics), Antwerp University (Industrial Economics) and Vlerick Leuven Gent Management School (Logistics Collaboration). Prior to these current roles, Frans worked at TNT Express where he was responsible for the development and global roll-out of optimization tools and solutions. After his studies on Econometrics and Operations Research, Frans conducted a PhD study (cum laude) on the topic of horizontal cooperation in transport and logistics. He has published papers in international academic journal on the topics of, amongst others, horizontal cooperation, network desgn, new logistics concepts, and benchmarking.  At ArgusI, he specializes at projects on collaboration, network design, simulation and management games. He is also involved in project applications at the Marco Polo and FP7 research program of the European Commission on the topic of collaboration and co-modality in transport networks. In his capacity of lecturer at Wageningen, Frans supervises a PhD on optimizing milk valorization at Royal FrieslandCampina and a PhD on strategic network design for responsive networks.

Five most relevant publications for this project:

· Cruijssen, F., M. Cools and W. Dullaert (2007). Horizontal cooperation in logistics: opportunities and impediments. Transportation Research E: Logistics and Transportation Review, 43(2), 129-142.

· Cruijssen, F., W. Dullaert and H. Fleuren (2007). Horizontal cooperation in transport and logistics: A literature review. Transportation Journal, 46(3), 22-39

· Cruijssen, F., P. Borm, H. Fleuren and H. Hamers (2010). Insinking: A methodology to exploit synergy in transportation. European Journal of Operational Research 210: 763-774.

· Cruijssen, F., P. Borm, W. Dullaert and H. Hamers (2010). A Versatile Framework for Cooperative Hub Network Development. European Journal of Industrial Engineering 4(2), 210-227.

· Cruijssen, F., W. Dullaert and T. Joro (2010). Logistics efficiency through horizontal cooperation: The case of Flemish road transportation companies. International Journal of Logistics Research and Applications 13 (3): 161-178
Involved as co-promotor in WP3 but for now not incorporated in the budget

Prof.dr.ir. J.C. (Hans) Wortmann of University of Groningen

Prof. Hans Wortmann studied Industrial Engineering and Management Science as well as Computer Science at the Eindhoven University of Technology. After his graduation, he worked on a research contract in the area of shop floor control systems, sponsored by Philips. He developed a shop floor control system for semi-conductor manufacturing together with Will J.M. Bertrand, and wrote his doctoral dissertation on this subject. They jointly published a book titled "Production Control and Information Systems for Component Manufacturing Shops" (Elsevier 1981). 

Prof. Wortmann has become known as an expert on production management software packages. He worked together with numerous Dutch companies, such as AKZO, Hoogovens, DAF, Philips, Fokker, DSM, Stork, Holec and many others, doing research and consulting about standard software packages for production and inventory control. He published several papers on the subject. Prof. Wortmann collaborated with several developers of standard software packages in the Netherlands.

After a stay as visiting professor at Rutgers University (New Jersey), in the area of databases, he became in 1986 a full professor of production and logistics information systems at Eindhoven University of Technology. Here he developed a leading research group in the Netherlands, in the area of Information Technology in industry, and developed international activities. From 1988 till 1991, he guided a research project on Factory of the Future in which "customer driven manufacturing" was further developed. Since 1994 he is Editor-in-Chief of the journal Computers in Industry. 

From the mid nineties prof. Wortmann was increasingly involved in Baan company, a leading supplier of Enterprise Resource Planning (ERP) software, in different roles. Since 2000 he was member of the Board of Directors of Baan Company, with the responsibility for innovation, product development and research of this company. 

Since May 2003 he is a full professor of the university of Groningen (RUG), faculty Management and Organisation, Department Information Systems. Other activities include the chairmanship of the program committee of the NWO research program Jacquard (http://www.jacquard.nl/) and of the ICT Innovation Platform Software as a Service (http://www.iipsaas.nl/).

Annex 3.  Description partners

Knowledge Institutes

Wageningen University

Wageningen University is a part of Wageningen University and Research Centre (Wageningen UR). The mission of Wageningen UR is to explore the potential of nature to improve the quality of life Wageningen University and Research Centre provides education and generates knowledge in the field of life sciences and natural resources. Wageningen UR aims to make a real contribution to our quality of life. To us, quality of life means both an adequate supply of safe and healthy food and drink, on the one hand, and the chance to live, work and play in a balanced ecosystem with a large variety of plants and animals.

Wageningen UR is a collaboration between Wageningen University, Van Hall Larenstein School of Higher Professional Education and the specialised former research institutes (DLO) from the Dutch Ministry of Agriculture. This combination of knowledge and experience enables Wageningen UR with its 5,600 staff and more than 8,500 students to contribute actively to solving scientific, social and commercial problems in the field of life sciences and natural resources. Wageningen UR approaches these national and international issues from the perspectives of various disciplines, with an integrated approach and in close collaboration with governments, companies, stakeholder organisations, citizens, and other knowledge institutions. We pay attention to the balance between three priorities in society: economics, culture and nature.

Wageningen University consists of one faculty, divided into five departments: Plant sciences, Animal sciences, Environmental sciences, Technology, and Social sciences. The section LDI (Logistics, Decision and Information sciences) consists of two groups within the department of Social Sciences: Information technology lead by Prof. Beulens, and Logistics and Operation Research lead by Prof. van der Vorst. LDI’s joint mission is to make contributions to the state of the art of logistics, decision and information sciences to cope with contemporary complexity issues by developing concepts, models and tools in the domains of Agribusiness & Food Supply Chains and Environment & Natural Resources.
Eindhoven University of Technology

Eindhoven University of Technology (TU/e) intends to be a research driven, design oriented university of technology at an international level, with the primary objective of providing young people with an academic education within the ‘engineering science & technology’ domain. Based on the mission outlined above, the TU/e profiles itself as a leading international university specializing in engineering science & technology, contributing through excellent teaching and research to progress in the technical sciences, to the development of technological innovations and as a result to the growth of welfare and well being, both within its own region (technology & innovation hotspot Eindhoven) and beyond it. 

The Department of Industrial Engineering & Innovation Sciences provides bachelor’s, research, design and master’s programmes. The teaching is based on our own research activities and is design-oriented. Teaching staff and students use modern means of information and communication. The IE&IS research schools form a bridge between companies, other organisations and the research that is carried out. The research schools collaborate with a number of internationally renowned institutes/organisations.
IE&IS en compasses all activities that are needed to achieve the maximum yield from technological developments in a socially responsible manner. This is the only way to ensure that technological developments are cost-effective in the long term. 

IE&IS has two sides to it. On the one hand it is concerned with organizing technical product chains for products or services, both within companies and other organizations, and within the networks of those organizations. It is not only production and distribution that play a role here, but aspects such as marketing, design and innovation, purchasing, storage, sales, maintenance and service. On the other hand 'IE&IS' means that, right at the beginning of the development and production processes, we can take into account the risks for the environment and our living conditions, the long-term consequences for society, and the perception and needs of consumers, both in the western world and in developing countries. Policies can be developed on a regional, national and international level based on our expectations about the acceptance of technology.

Vrije Universiteit van Amsterdam

With almost 23,000 students and 130 years of tradition behind it, the VU University Amsterdam is medium-sized university. The Faculty of Economics and Business Administration of the VU University Amsterdam has 4,000 students and 460 members of staff. The Graduate School has eight Master's degree programmes and has approximately 1,450 students. Building upon the faculty's sixty years of experience in education and research, many of its staff enjoy international academic renown. No fewer than 25 per cent of the leading publishing economists in the Netherlands work at the Graduate School. Within the Faculty of Economics and Business, the department of Management Studies is a rapidly growing department that continues to attract an increasing number of Dutch and foreign students. It focuses specifically on research and teaching in Knowledge, Information & Networks, Logistics, Management & Organization and Marketing.

TNO 


The Netherlands Organisation for Applied Scientific Research (TNO) is the third largest research & technology organisation in Europe. Established in 1932, TNO's public mission has been laid down in a special law: to support industry and society in general in transforming knowledge into products and processes of economic and societal value. TNO is fully independent. In 2008, TNO's turnover amounted to EUR 600 million. TNO's 4700 employees are active in the following five core areas:

* TNO Defence, Security and Safety

* TNO Information and Communication Technology

* TNO Science and Industry

* TNO Built Environment and Geosciences

* TNO Quality of Life

TNO participated in 184 FP6 projects. In the Preparatory Actions for Security Research TNO participated in 11 projects. TNO performs project management of SMART-CM for security in container transport. In cooperation with TUDelft and Erasmus University Rotterdam, TNO submitted a proposal for a large scale implementation projects with respect to security, Cassandra, that is positively received by the EC. It is most probable to start this year (a formal letter for the contract has not yet been received, but the proposal is on the list for granting a contract). Of TNO's public tasks, one is related to the technological and scientific needs of the Ministry of Defence. As a non-governmental body, TNO Defence, Security and Safety runs the majority of the national defence R&D programme. An important pay-off is the availability of know-how and expertise that is of value to public safety.

WUR-LEI

LEI is part of Wageningen University and Research Centre (Wageningen UR), which is a collaboration between Wageningen University, Van Hall Larenstein (University of applied sciences) and specialised research institutes. LEI Wageningen UR is the leading institute within the Netherlands for applied economic and management research in the field of food, agriculture and the natural environment. The institute has 300 employees with a wide range of expertise. The research areas of LEI Wageningen UR are Natural Resources, Consumer & Behaviour, Agriculture & Entrepreneurship, Market & Chains, Regional Economy & Land Use and International Policy. Within the research area Market & Chains, important research topics are Supply Chain Management, Quality Management, Business Process Management, and Information Systems Architecture, amongst others. LEI Wageningen UR is involved in over 800 projects of varying sizes annually. Clients are both national and international government bodies and industry. At LEI, an open innovation environment is established, called Living Lab “Information Management in Agri-Food Supply Chain Networks”. It will be facilitated by existing information systems for simulation, innovation and experiments. Currently, EAI software (like Cordys, Oracle SOA Suite) is available for research and education purposes that can also be used in this project.

WUR-FBR

Food & Biobased Research is part of Wageningen University and develops within the business unit Fresh, Food and Chains new concepts and technologies in cooperation with industry and government with the aim of making improvements in the quality-driven agroproduction chain. They conduct research at product and process levels to improve the understanding of physiological processes and to objectively determine the quality of fresh products. At the chain level, concepts and technologies are being developed for determining the optimal configurations for chain concepts –including packaging and agro-distribution– as well as improving chain transparency and developing chain information systems to support management decisions. At the higher abstraction level of networks, they are conducting research into combining, clustering and directing processes as part of the transition to sustainable chains. The clients they work for include product boards, auctions, growers, the agrochemical industry and the transport, packaging, supply and processing industries for agriculture and horticulture.

The expertise of supply chain management looks at organising, optimizing, redesigning and implementing solutions in the chain of supply and demand, and strengthening each link in the chain to ensure a fresher and sustainable result. Each section of the supply chain has a massive influence on the final outcome. Therefore this field of expertise looks at combinations of transport solutions, packaging, information flow, waste management, quality checks, stock ordering, new technologies and preservation techniques focussing on product quality. Through optimizing on link and chain level, the chain becomes more cost effective and sustainable for the clients. For consumers, the result is higher quality, fresher products. We look at the supply chain holistically to see where changes can be effected to make the chain more sustainable. Therefore they develop forecasts, models, simulations and optimisations for a broad range of international and regional clients, and develop novel solutions through access to the newest technologies.
Leading business partners

FloraHolland – www.Floraholland.nl
FloraHolland flower auction plays a key role in the Netherlands, land of Floriculture where its position as marketplace fulfils the role of matchmaker, intermediary and knowledge center. FloraHolland is a modern business with six auction centers, a nationally-operating intermediary organization and an import department. The network of locations is unique, and offers unprecedented power. Each center has its own unique character. The network of marketplaces forms a single business: they follow the same course and are linked to each other by a strong logistical network. FloraHolland is a primary cooperative: the business is owned by its members. The cooperative partnership is a solid foundation for the development of the floriculture sector. The joining of forces to such an extent is unique in the world. FloraHolland has roughly 6,000 members, especially in the Netherlands, but also beyond. 

In a market that is characterized by upscaling and internationalization, FloraHolland wants to maintain and increase its strong market position. By offering the best and broadest assortment, FloraHolland wishes to tie (international) commerce flows to the marketplaces. FloraHolland offers its members the best sales opportunities at the lowest possible costs. FloraHolland is a service providing company that is not focused on generating profit. 

Association of Wholesale Trade in Horticultural Products (VGB) – www.vgb.nl

The VGB, Association of Wholesale Trade in Horticultural Products, is the sector organisation for wholesale trade in flowers and plants. It is a strong association, thanks to the direct efforts of its members (350companys). It represents more than 65 percent of total turnover in the Dutch wholesale ornamental plant trade. The VGB also radiates the power, flexibility and dynamism that characterises this sector. VGB trade commissions negotiate and consult with auction managements about rates and various measures that affect the trade, including auction policy and its implementation. Each auction location has such a negotiating delegation. The association represents the sector in all bodies relevant for wholesale trade, such as the Agricultural Wholesale Trade Board, the Horticultural Commodity Board, the Holland Flower Council etc. It also serves as a discussion partner for government authorities, political and social partners.  Many VGB initiatives have brought about crucial, innovative developments in the sector. The VGB plays a leading role in the total ornamental plant sector, primarily to promote trade. It has developed its own view of the entire market chain, which is regularly updated. This has resulted in concrete projects, also in the field of logistics, ICT and quality assurance.The VGB is securely rooted in the practices of the rank and file. The management comprises a cross section of wholesalers in the sector: large and small, export/import, flowers/plants and so forth. Many members are active within the association, contributing practical know-how and experiences, with a direct influence on policy. They do so on the Executive Board and in countless committees and working parties. In this way, the VGB fulfils a significant network function for entrepreneurs in the sector.
Productboard of Horticulture (PT) – www.productschaptuinbouw.nl 

The PT is a public business organisation; the agreements set by the product board are legally binding for the entire sector. As such all the companies in the horticulture sector pay towards the collective activities. The product board is the only organisation in the Netherlands which unites all the strata of the horticultural column. All companies from breeders to retailers are involved in the PT in order to strengthen the chain. There is no other organisation like the product board in which employers’ and employees’ organisations work together so closely in the interest of their sector.
Transport Logistiek Nederland – www.tln.nl

TLN is the Dutch Employers Organisation on Transport and Logistics. TLN is the outstanding representative organisation for freight transport by road. TLN is an employers’ association to which some 6,000 hauliers and logistics service providers are affiliated. An association that stands up for the interests of the entire industry. A pillar of support and adviser for the individual entrepreneur but also a leading discussion partner for municipalities and provinces. And at the same time an expert point of contact for the political system in The Hague and Brussels

Companies (SMEs)

Gro4U - http://www.gro4u.nl/

The ornamental plant cultivation industry is becoming rapidly more professional. Exporters and retailers are looking for innovation, customisation and more added value to distinguish themselves in the market. At the same time, the demand for efficiency in the chain from grower to consumer is increasing. Ornamental plant cultivators are looking for explicit collaborations to increase their hold on sales while ensuring the loyalty of their customers. These two developments are now fused into one initiative, Gro4U, in which six prominent growers’ associations - Colours of Nature, Flower4All, Unicum Freesia, Van Den Berg RoseS, Together 2Grow, Arcadia and Zentoo - have combined their strengths under one flag. Each association operates independently, but stands to profit from the economies of scale that result from the collaboration. Gro4U is open to new growing associations. What does Gro4U aim to achieve? 

· Gro4U wants to serve its customers better in order to guarantee a discernible position for the products on the shelves. 

· Gro4U wants to provide optimum certainty and service to its trading partners: high supply rates, maximum delivery reliability, high quality. 

· Gro4U wants to increase the efficiency of the internal and external logistics by such measures as establishing a logistics centre at FloraHolland Naaldwijk. 

· Gro4U wants to complete orders that demand added value – 'mono-plus bouquets' – collectively. 

Achieving these aims should enable Gro4U to position themselves in the market as the leading growers’ group for service retail and other chain partners! The growers’ associations within Gro4U share their knowledge and expertise in a large number of supporting issues: Central planning and automation (standardisation of the order system), Quality management, Exchange of sales information, Communication, Daily cold store sales, 'fresh from the nursery', Auction logistics support, Central bouquet lines and added value , Logistics, Account management, Collective sales, and Sales campaigns.
Rijnplant - http://www.rijnplant.nl/en/

RijnPlant is specialized in the R&D, breeding, growth and sales of Anthurium, Bougainvillea and Calathea. Besides that she also participates in 3 more companies, invests a lot in innovation and automatization and she tries to play a leading roll for horticultural companies worldwide. To do so, this family company needed a range of well trained, educated employees. RijnPlant employs at this current moment approximately 65 people spread over the various locations and companies. Besides that about 40 people are hired temporarily. Currently RijnPlant has 3 hectares of young plant production, 14 hectares of finished plants, her own laboratory for R&D, more than 400 commercial varieties that are worldwide protected and subsidiary company in China. RijnPlant has always had a leading roll in the horticultural sector. Examples are Plantform, WPS and Florimark. That resulted in winning NTO award 2004 (Dutch Horticultural Entrepreneurship) but also visits of high delegations such as the Vice premier of China at the 9th of April 2007.    

The focus of all activities together is to create a worldwide larger market share in Anthurium, Bougainvillea and Calathea in young plant material, finished pot plants, cut flowers and pre-finished plants.  The road RijnPlant takes to achieve this goal is by expanding & improving the current facilities and production methods, controlling methods and service levels. Product innovations will create a larger potential of customers. 
Hamiplant 


Hamiplant B.V. is among the top 5 Dutch exporters of plants, and specialises in exporting house plants and garden plants. Hamiplant B.V. was founded in 1986 by Ard Wubben and was originally the plant department of the Hamifleurs company. The two companies continue to work closely together. In recent years both companies became part of the Dutch Flower Group, the market leader in Europe. Hamiplant B.V. is based at Bloemenveiling Flora Holland, a flower auction hall in the heart of the Dutch market garden area known as 'The Westland' The Westland is a horticultural area of 2,000 hectares where ornamental flowers and plants are cultivated using very modern methods. The area is ideally situated between the 4 largest flower auction halls in the Netherlands. The full international range of plants from all the important production centres in the world are auctioned every day. As we buy from the various Flower Auctions or directly at one of the many local nurseries for garden and house plants, you will always be certain of a broad selection of fresh plants supplied daily and of course the price is competitive! Your reliable, professional partner in plants, Hamiplant B.V. serve you best through a combination of: 

· small, customer-oriented teams with years of experience 

· knowledge about your needs 

· customer-friendly and efficient logistics 

· the use of the most advanced IT.

De Gooijer Internationaal


At DGI, quality has been paramount for three decades. We supply top quality cut flowers, houseplants and garden plants to (inter)national customers. But we provide even more. Because when it comes to service and account management, we gladly walk that extra mile. Our customers greatly appreciate our efforts. We specialise in delivering to wholesalers, the C&C market and the DIY market in Eastern and Western Europe. We act as the eyes for our customers in the Netherlands, and our customers see DGI as their partner in the market for flowers and plants. De Gooijer is located in Aalsmeer in a very modern building, situated at the south side of the Wholesale complex at FloraHolland auction Aalsmeer.
Oriental Group- http://www.orientalonline.nl/

The Oriental Group has for many years been the market leader when it comes to Oriental ornamental plants and products. We grow and market an extensive assortment of Bonsai, Lucky Bamboo, Lingzhi, Ficus Ginseng, Pachira, Phalaenopsis and Decorations. Our strength is based on the excellent relationships we have with suppliers in Asia and our focus on working together to satisfy the requirements of the entire process chain and the demands of the market.

Greenport Logistics - http://www.greenportlogistics.nl/

Greenport Logistcs is a network cooperation of five companies with respect to logistics of ornamental horticulture products. The companies are Van Es Transport (Aalsmeer), Van der Helm Logistics (Rijnsburg), De Winter Logistics (Honselersdijk), Mercuur Smart Logistics (Venlo ) and Schiffer GmbH (Kevelaer DE). Greenport Logistics founded together with Mercuur and Schiffer Greenport Logistics GmbH (Herongen DE). All members represent a Greenport in the network of Greenports and all members have their own customers in their own immediate Greenport area. The partners of Greenport Logistics have the mutual obligation to collect and deliver on behalf of their colleagues. All members act local but play global. Greenport Logistics serves the network by controlling the inter Greenport traffic and enable the partners to service beyond the own region. The aim of Greenport Logistics is to optimize service trough hub and spoke and increase the ability to promise “Vlugger, vaker, verser”. Greenport Logistics has its head office in Honselersdijk.

Stet Heemskerk - http://www.stetheemskerk.nl/

Stet Heemskerk is an international logistics service provider with multiple locations. They distribute, store and pack flowers and pot plants, and have a diverse conditioned transport system.

Te Baerts Transport Horst - http://www.tebaerts.nl/

Te Baerts is a logistical service-provider in the broadest sense of the word. Founded in 1930 as a delivery service, Te Baerts has since expanded to become a leading logistical service-provider in the agro- business. In addition to its head office in Horst aan de Maas (Limburg), Te Baerts has a branch in Eelde (Drenthe) and support offices in the major Dutch auction halls. Te Baerts is also represented at the Herongen auction hall in Germany, has a support office in Badajoz (Spain) and a branch office in Codlea (Rumania).

ArgusI

ArgusI, pronounced “Argus eye”, was founded in 2007, with their offices at Schiphol Airport in the Netherlands. We named our company after Argus, the all-seeing giant from Greek mythology. Although we are a fairly young company, we rely on years of research on logistics and network design. Both founders (Frans Cruijssen en Bas Groothedde) hold a cum laude PhD on logistics network design and (horizontal) collaboration and have ample experience in the field of logistics

Horizontal collaboration in logistics is one of the key focus areas of ArgusI,  both from a business as from an academic point of view. Both founders have a PhD degree on (horizontal) collaboration in logistics and network design. Together, they have published around 20 papers in leading international peer-reviewed journals on logistics, supply chain management and industrial engineering. At ArgusI, we have initiated, supported and analyzed over 15 logistics cooperation project in for example the high-tech, healthcare, foodservice and express services. Furthermore, we are involved in two Dutch research programs on this topic subsidized by the Dutch government under the national “Pieken in de Delta” program. As a result, Bas Groothedde and Frans Cruijssen are regarded as thought leaders on the topic of quantitative horizontal cooperation and gain sharing.
StartLife



StartLife is the Food Valley initiative for developing entrepreneurial attitude and offering tools and funds to foster technological innovation and starting companies. StartLife facilitates the process of knowledge valorisation by analysing, assessing and improving business propositions, by coaching and mentoring young techno companies and by offering financial funding for the proof of concept and the early pre-seed stages of a company. StartLife is active in building and maintaining a network of informal investors, seed funds and professionals to aid and foster young tech companies. In addition, StartLife is offering courses, executive  education and workshops for students, starters and professionals interested in entrepreneurship. StartLife focuses on innovation and starting companies in the ag-food and life sciences
Supporting organisations

Platform Agrologistiek



( in this platform all relevant organisations and institutions on agrifood logistics in the Netherlands meet and jointly discuss and stimulate innovative projects),

GKC ketens en Agologistiek  -http://www.gkc.nl/Programmas/KetensenLogistiek/

The Green Knowledge Cooperative is a governmental organisation that represents 13 AOC Institutes for Professional Education, 5 Institutes for Higher Professional Education, and Wageningen UR. In total this accounts for 75.000 students, 15.000 employees and 120 schools (locations). It strives for involvement of business community, more value to knowledge, regional embedding, attractive education and motivated students. Tools are demand-orientated knowledge-arrangements (A programs) and Innovation and Embedding of Innovation (O en S programs). One of these A programs is the program Ketens & Agrologistiek. Here we work collaboratively with entepreneurs, researchers, education and government on the developement and implementation of educational innovations in the area of chain-oriented activities and with a special focus on agro-logistics. In order to achieve this mission, every year learning arrangements are developed for a limited number of topics. For example, the selected topics in 2010 are: 1) Reduce food losses, 2) Fair chains, 3) Robust chains.
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