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PREFACE











This research report has been written for J.M. Levarht & Zonen BV as a graduation assignment to fulfill my bachelor degree International Business and Management Studies at Hogeschool Utrecht. The level of research has been approved to be sufficient and in line with the major directions of the studies; finance, marketing and logistics.

The last four years of study have brought me a solid foundation of general knowledge and prepared me for my second internship and future career. While logistics has not had my major priority over the years, I have developed a great interest in this area during my work experience at Levarht. Especially the factor of dealing with a fresh product as fruit and vegetables puts a lot of pressure on the logistical department within the company. 

During my first months working at the headquarter in the Netherlands I have had the opportunity to work at several departments within the company to get to know their range of products, their transportation network within Europe, the organization of the their distribution centre and the information system Levarht works with.
I sincerely enjoyed the experience of working for Levarht, and I have been truly challenged by the assignment offered to me.  I hope that this report  will be of use to Levarht in their decision making process for the set up of a distribution centre in the US.
I would like to say a word of thanks to all those people within the company as well as at Hogeschool Utrecht who have helped me throughout my research. Last but certainly not least I would like to write a special word of thanks to my parents, Jan Willem and Oele and especially to Gijs, for his continuous support, dedication and understanding through the difficult times of writing and editing my thesis. 
EXECUTIVE SUMMARY









In 2007, Import export company J.M. Levarht has set up a daughter company in Querétaro, Mexico called FreshMex. Freshmex is a 7.5 hectare greenhouse which produces bell peppers for export to the United States and Canada. When I started my internship period at Levarht, Freshmex was running its first production season. Because Levarht is full owner of Freshmex and is responsible for their finances as well as their sales, they have all the inside information about the running of the business. In the eyes of Levarht as well as Freshmex, there are some points for improvement.  
Currently, due to high costs of transportation from Mexico towards the customers in the US and Canada, Freshmex is only able to attract large customers who are willing and able to order full truck loads. In order to increase their number of customers, and to be able to deliver smaller order quantities to customers at a lower cost of transportation, Levarht is considering setting up a distribution center/cold storage in the USA.  In this way, Freshmex could transport full truckloads from the greenhouse to the DC/cold storage in the US, and from that point deliver smaller order quantities to the customers.
Levarht assigned me the job to find out if it would be beneficial for Levarht to set up a DC in the US, related to sales, customer service level, transportation costs, investment costs, etc.  In order to answer this question we used two models commonly used in the field of logistics to find the best location for a distribution center based on quantitative as well as qualitative factors. After that four cold storages were selected within the preferred location area. These cold storages were graded according to critical success factors stated by the company. Besides the information needed for the models, we also looked at the costs of storage at each of these cold storages and the additional services they provide.

Based on these outcomes, I recommend Levarht the cold storage with the highest score who has the additional advantage of being part of a chain. In my opinion being part of a chain offers great advantages to company as the ability for multiple location storage, leading edge technology, and efficient transportation network.
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GLOSSARY OF TERMS










Colli

Are individual packing entities of which a cargo exists. In my case a colli is 

used equally as boxes. 
Hectare
is a unit of area equal to 10.000 square meters, or one square hectometer (0.1 

kilometer, or 100 meters, squared) and commonly used for measuring land 

area. 

DC

distribution centre. ‘A distribution center for a set of products is a warehouse 

or other specialized building, often with refrigeration or air conditioning, 

which is stocked with products to be redistributed to retailer or wholesalers’
.

CG point
center of gravity point.
Greenhouse
‘A greenhouse is a structure with a glass or plastic roof and frequently glass or 
plastic 
walls; it heats up because incoming solar radiation from the sun warms 
plants, soil, and other things inside the building. Air warmed by the heat from 
hot interior surfaces is retained in the building by the roof and wall. These 
structures range in size from small sheds to very large buildings’.

Foot

‘A foot (Ft) is a unit of length, in a number of different systems, including 

English units, Imperial units, and United States customary units. Its size can 

vary from system to system, but in each is around a quarter to a third of a 

meter’. 

MVC

Multi Vendor Consolidation 
WMS

Warehouse Management System. Is an information system assisting in the 

management of product flowing through and stored in the facilities of the 

logistics network
.
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Levarht is a family owned fruit and vegetable company located in Aalsmeer, the Netherlands. Since its establishment in 1933, the company has grown into an international supplier and wholesaler who delivers mainly to wholesalers and chain stores. Through their contracts and own plantations they are able to provide their full product range around the year to customers in Europe, Far and Middle East and North America. 

Levarht organizes the total supply chain of the products it delivers, from the greenhouse towards the customers. They strive to bring their products  ‘as soon as possible from the soil to the mouth’
. Apart from the transportation, sales and storage of the products, Levarht also packages the products in their packaging department at the headquarter in Aalsmeer. 
Freshmex
Freshmex is a 7.5 hectare pepper greenhouse located in Querétaro, Mexico. This greenhouse is set up and fully owned by J.M. Levarht. This full ownership leads to major influence on all the decisions made within the company and the responsibility of the finances. In other words, all the investments made to improve the running of the business need to be approved and till a certain extent also be financed by Levarht. (As Freshmex only had its first year of production, and therefore did not make profit, all the upcoming investments will be financed by Levarht). 
The sales department of Levarht in Aalsmeer is responsible for the sales of the peppers produced at Freshmex. Based on the volume and quality details provided by Freshmex, the sales team conducts a daily selling price and communicates with the customers. 

2.1 Research Area

Since the establishment of Levarht in 1933, a lot of things have changed. Starting as a family business operating solely domestic, it has grown step by step into an international oriented supplier and retailer of fruit and vegetables, with customers as wholesalers and chain stores worldwide.  Levarht is one out of millions of companies who started domestically and followed the trend of globalization in order to survive in the world wide competition. 
Globalization has lead to a lot of advantages like for example the large potential for customers, the possibility to produce products in low cost areas, or better production circumstances as in the form of climate, weather. Reduced costs and improved production circumstances have been the main reason for Levarht to decide to cooperate with Sweet Kiss melons in Costa Rica, Apples from New Zealand and finally the decision to set up a pepper greenhouse in Mexico. As a result of the overall globalization, logistics has taken a very important role within today’s business. Goods produced in one part of the world, may need to be transported to a different continent after production. In order to keep ahead of competitors it is necessary to have a streamlined and efficient logistics network. 
During this research we will take a closer look at the efficiency of the logistical network of the pepper greenhouse Freshmex.
2.2 Findings
What problems occur under the current method of operation?
The cost of transportation in our case is equivalent to the cost to drive a truck from point A to point B. No matter if the truck is half full, completely full or contains only one pallet, the same costs of transportation are made for one truck. Whenever you have to add the costs of transportation on the price per box, the costs of transportation of one box would be far more expensive whenever only one pallet is transported in one truck than when the truck is completely full (total transportation costs divided by the number of boxes). As a 
result of the high costs of transportation towards the US, customers of Freshmex are currently only ordering full truckloads in order to reduce the costs.  
In short, Freshmex from its current location is not able to deliver smaller order quantities at lower prices, and is therefore not able to attract smaller or more specialized customers. 
What would Freshmex and Levarht like to see different?

Currently, the main problem Levarht and therefore Freshmex are dealing with, is the high cost of transportation. As a consequence of the high transportation costs, the product is not available to customers of all sizes, because only full truck loads are sold to customers. What would Levarht like to see different?

· Provide higher customer service level 

· Attraction of new (potential) customers

· Increase sales level

· Reduced transportation costs
In order to achieve these goals, the main points that need to be improved are;

· More efficient transportation network (located closer to the customers)

· Ability to delivery smaller order quantities at a relatively low transportation costs

2.3 Research Problem

In order to provide a solution for the problem mentioned above, Levarht considers to set up a distribution centre in the US. Whenever transport of full truckloads would be organized from the greenhouse towards the distribution centre in the US, the truckload could be stored, repacked and/or divided into smaller orders, and transported towards the customers. In this case, the overall transport costs can be reduced, because only full truckloads are sent towards the distribution centre, and at the same time the company is able to deliver higher customer service level, and smaller order quantities. 
However this may sound like an attractive alternative, this plan will only work when the DC will be located close to the customers, so that specific purchase orders of different volumes can be combined in one truck to reduce transportation costs. 
2.4 Problem Statement

 ‘WILL LEVARHT BENEFIT FROM SETTING UP A DISTRIBUTION CENTRE IN THE US?’
This research question c.q. problem statement was conducted based on the importance to find out if the set up of a DC will actually be the best solution for the problems Freshmex/ Levarht is dealing with. 

Along the research we will specifically look at the areas logistics, marketing and finance to see till which extent Levarht will benefit from the set up of a DC. The following points will be answered along the process;
· Logistics;
What would be the most attractive location for a DC regarding 



efficiency, lower transportation costs, and shorter transportation time.




What is Levarht’s criteria regarding the design and operation of a DC
· Finance;

break-even point, increased sales, higher turnover

· Marketing; 
ability to deliver higher customer service, attraction of new customers, 


customer loyalty
METHODOLOGY










After extensive research on the internet, study books and other useable material provided, I have selected  models commonly used for location determination of distribution centres and others. As the set up of a distribution centre is a large investment, and has to be designed for a period of at least 5 years, many things have to be taken into consideration. 
1. First we will start with the theoretical framework. This framework contains all background information concerning the product, the transportation modes, customers, and forecasted growth for the coming four years. 
2. Secondly, we will explain the Center of Gravity model in more detail. This will include the interpretation of the model and discussion of the advantages and this advantages that come with the model. 
3. Thirdly, the possible locations of the warehouse as result of the centre of gravity calculation will be discussed. 
4. Based on the selection of the possible location, a factor rating method model will be used to simplify the decision making process between the four locations selected. The factor rating method focuses on the qualitative factors which were left aside in the center of Gravity model.  After that, we will provide you with recommendations and a final conclusion.

Information gathered in order to provide recommendations at the end of the research are based on logistics study books, information provided by employees of Levarht as well as Freshmex and additional knowledge gathered on the internet and own logical thoughts to put everything into context. 

3.1 Limitations

Research showed that there are series of books written on logistics in general, on the systems to be used to run a warehouse efficiently.  Unfortunately there is not much information available on how to set up a distribution centre or more specifically concentrating on determining the best location of a warehouse. In my opinion one of the reasons that the availability of information on this area is limited, is the fact that the majority of companies who consider to set up a new warehouse, outsource this to a logistics consultancy office. Due to competition and privacy matters of the customers, this information is and will not be provided to the public by means of internet or any other form of public media. 

The only model that was frequently mentioned in books and on the internet is  the centre of gravity model. One of these books is called Fysieke Distributie; Denken in Toegevoegde waarde, by A.R. Van Goor, M.J. Ploos van Amstel and W. Ploos van Amstel.  
3.2 Significance of research

Will every detail of the possible set up of a distribution centre be included in the research report? To provide an honest and detailed advice at the end of the research, each of the criteria should be mentioned. The question is, will it be in the advantage of the research to go into more detail on each area. Together with the company I have made the decision to specialize my research mainly on the logistical and financial area. Criteria regarding laws and regulations will be mentioned, but not described into detail. Whenever it turns out that Levarht is actually considering my recommendations, we need to work out the missing pieces ourselves, or hand it over to a specialized company.

THEORETICAL FRAMEWORK









4.1
Product details

In the fruit and vegetable industry, we are dealing with fresh products with a relatively short expiring date. This means that there are strict conditions regarding the transportation, packaging and storage of the product. As for each of the product the company is dealing with, it is important that the standard temperature of conservation should be around 7-11 degrees. Too much temperature changes between production plant and final customer can lead to critical quality problems of the products. Levarht and Freshmex stand for high quality products, and will only deliver the best to their customer and is therefore wants to cooperate with the best cold storages in the region.
Freshmex produces exclusively red, yellow and orange peppers. All of these are packed in 5 kg carton boxes, with a total of 110 on one pallet, and 30 pallets in one truck.
4.2
Transport system
Transportation from Greenhouse towards US border
Currently, the transportation from the greenhouse towards the border is organized by Freshmex itself. They work with two Mexican transport companies, namely; TransporMex and Gonzales Trucking. The total transportation costs from the greenhouse towards the Mexican/US border are $1200. It takes about 18 hours to reach the border, and within 24 hours they are in the USA. Main advantage of using the services of local transport companies are low costs and short transportation time.
Border cross

Under the applying laws and regulations between the USA and Canada, Mexican trucks are not able to offer their services in the USA. Therefore the containers that are transported on the Mexican trucks need to be checked and reloaded on US trucks at the border cross to continue further transportation in the US. This is a very time consuming and bureaucratic matter. 

Incidents in the past regarding long delays at border cross resulting in damaged products (due to overheated cool systems) have lead to the decision to attract the services of Evergreen Cold storage, a distribution centre in Pharr at the border cross Mc Allen in order to store and reload their freight. Whenever the company uses their services, they pay a fee for every pallet reloaded and stored. The storage price is set for a week, so the number of days storage within this week do not influence the price per pallet.

Costs for full truckload at evergreen cold storage;

Direct (truck-to-truck)=
30 pallets x $7 = $ 210
Storage


=
30 pallets x $ 15 = $ 450

For each truck that crosses the border an additional $ 170 has to be paid

Transportation from the border towards the customer


The table below shows the transportation costs per customer from the border cross to the customer. Currently, this part of the transportation network is arranged by the customers themselves. 

Table 2; Transport costs per company
	USA
Meijer, Grand Rapids
	$3.700 
	CANADA
Amco Produce, Leamington
	$5.000/5.500

	Aunt Mid, Detroit
	$3.200
	Delfrutti ,St-Laurent
	$5.000/5.500

	Pero Vegetable, Delray beach
	$3.300/4200
	Fruigor, Montreal
	$5.000/5.500

	Sun Belle, Melrose Park
	$3.200
	J.D. Marketing, Leamington
	$5.000/5.500

	West Coast Distributing, Boston
	$5.200
	Mucci Pac, Kingsville
	$5.000/5.500

	Whole Foods Market, Watsonville
	$5.000
	Red Zoo Mark, Ruthven
	$5.000/5.500

	
	
	
	


Source; all above mentioned customers, information June 2008
4.3
Production facts season 2007/2008
The production season of peppers in Mexico is running from the end of September/ beginning of October until the end of May. Freshmex is officially operating since August 2007, but offered its first products on the market since the 11th of December 2007 (due to some delays with the building of the greenhouse).  In Appendix 2, you find an overview of the total colli of peppers produced during the first pepper production season of Freshmex. As these number are certain, they will be used as a basis for the calculation made to determine the best location for a DC. 
4.4
Forecasted production growth for the next four years

To give an indication of the estimated growth of export towards the US and Canada for the coming years, a growth forecast has been made for the coming four years
. This forecast is based on historical figures, opinion of the board of directors and the intention to arrange the export of related products produced at other greenhouses in the region around Freshmex. Appendix….shows the details of the ‘partner’ greenhouses including their growth forecast.  
In order to simplify the calculation we will concentrate solely on the beef tomatoes and peppers as they form the largest percentage of goods to be transported. As peppers and beef tomatoes are both packaged in 5 kilogram carton boxes, we can easily state that of both products, 110 boxes fit on one pallet. 
others
Because Freshmex is not able to produce peppers all year round, their customers also got products from Levarht, produced in the Netherlands. The digital excel sheet therefore shows also the volume imported from the Netherlands.

4.5   Transport frequency   
The table below shows the number of trucks per production week that will be transported from Mexico towards the distribution centre. In year 5 the company hopes to export more than three times as much as in year 2. As we are not able to produce our product full year around, the production season only lasts for about 32 weeks of the year (as mentioned before; from the beginning of October until the end of May). Whenever we want to rent an cold storage distribution center, we have to take into consideration that there is a chance that we have to rent the necessary storage space for a full year due to year contracts. When this becomes reality, storage costs per box and pallet will be relatively high, as the remaining rental costs need to be paid as well. Within the 32 weeks of production, the number of unloading trucks at the cold storage vary over the years between 5-6 up to 18-19 per week. 
Table 1; Calculation of number of trucks per production week

	
	YEAR 2
	YEAR 3
	YEAR 4
	YEAR 5

	BOXES AVAILABLE FOR EXPORT
	562500
	1012500
	1440000
	1912500

	DIVIDED BY NR OF BOXES PER PALLET
	/110
	/110
	/110
	/110

	NR OF PALLETS
	5113,66
	9204,55
	13090,90
	17386,36

	DIVIDED BY NR OF PALLETS PER TRUCK
	/30
	/30
	/30
	/30

	NR OF TRUCKS
	170,45
	306,81
	436,36
	579,54

	DIVIDED BY NR OF WEEKS OF PRODUCTION 
	32
	32
	32
	32

	Nr of trucks per production week
	5,33
	9,59
	13,64
	18,11


Source: J.M. Levarht

4.6
Current Customers 
Table 2 shown on the right, summarizes the customers of Freshmex, and related order volume over the period 2007/2008. 
4.7 Potential customers
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The forecasted growth for the coming five years is not only to be expected in the order volume of the customers, but also in the growth of the number of customers. Levarht and Freshmex have predicted the expected order volume based on historical figures and general market information. The growth in (potential) customers means in our case mainly the attraction of customers who are already in the database of Levarht. These customers currently order partly from Levarht, and partly from others wholesalers. In order to fight against the strong competition from local US and Canadian wholesalers, Levarht an Freshmex will try to provide these customers together full year round.
↑Table 2; current customers

     Source; customer database J.M. Levarht
←Table 3; potential customers
    Source; Customer database J.M. Levarht
CENTER OF GRAVITY MODEL








The center of Gravity model is a model that is commonly used to determine the best location for a distribution centre or any other. The picture below, helps you to understand the way the calculation works. All the dots on the board stand for the location of the customers. The weights attached to this customer locations stand for the total order volume multiplied by the transport cost per customer. Because all weights are attached to one rope, whenever you hold the board above the ground, the rope will shift in order to find the center of gravity point. 
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In short, the center of gravity model contains several independent variables, which all influence the dependent variable namely, the location of the distribution centre. Under this model, the ‘best’ location for a distribution centre is the location that leads to the lowest total transportation costs. factors that influence the transportation costs are;




· Order quantity (volume/weight) 


Source; Stiekwold in Monhemius, 1989
· Distance (path) of transportation



· Transport costs (per box/kilometer) from greenhouse to customer


       






5.1 
Limitation on the center of gravity model
The main limitations of the center of gravity model is  its disability to include qualitative factors as cost of land, availability of roads, train tracks and  ‘economy of scale’.  (= the transportation costs per pallet becomes cheaper, the more pallets are transported in one truck). Therefore the center of gravity model should only be used as an indicator for the location decision for a distribution centre. 
5.2
Calculation of the center of Gravity Model
Step 1; allocating the coordinates of the customers

Whenever we want to calculate the center of gravity, we first have to lay out a grid on a map and mark the coordinates of the customer locations. In appendix 1, Graph 1 ‘Customer location grid’, you can see how we have established the coordinates of the customers. The graph below shows the coordinates of the customers by means of dots. Most customers are located at the east coast of the country, forming a triangle shape from Chicago on the left, towards Boston/ Montreal on the east coast and downwards to Miami Florida. 







Graph 1; location of the US and Canadian customers
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All the customers mentioned in table 2 are shown on the graph, expect for Whole foods market, Watsonville, a company located on the west coast (California). In agreement with Levarht Freshmex, we decided to exlcude this customer from the calculation. As most customers are located on the east coast, and only one on the west coast, 
it is to be expected that the center of gravity point will concentrate eastwards.  Therefore is will be more efficient, less costly and time consuming to drive directly from the greenhouse towards this customer instead of first going to the location of the distribution center.



     Source; based on data provided by Levarht
Step 2; Defining order quantity per customer

Not only the location of the customers is important for our calculation. In order to actually ‘weigh’ the customers according to their size (total order volume), we are able to divine the best location related to transport frequency. Therefore we will use the total order quantity per customers as mentioned in table 4 and the attached excel file.
Step 3; Defining transport costs per customer

As a consequence of the location of the customers, the cost of transportation of a full truckload differs heavily. In order to answer the question ‘will transport costs lower when setting up a DC?’ we will include the tranport costs per colli to be transported to a specific customer in the calculation. 

Step 3; Actual calculation
We will make several calculations in order to see the effect of the factors of the calculation. The formula of the calculation is shown in appendix 3, the calculations are shown in the attached excel sheet.
· Including Canada / excluding Canada

· Including transport costs/ excluding transport costs
· Including sea freight / excluding sea freight

Step 4; evaluation of the calculation
For each of the factors, the center of gravity point is marked on a map. To make it clear, every point of gravity has its own colour;

	
	CoG Canada

	
	CoG USA

	
	CoG USA + Canada


5.3  Calculations of year 1

1. Influence of Canada on the center of gravity point
As Canada is forseeing itself in the summer months of peppers from Canadian greenhouses, Canadian companies will only order half of the season. To provide a reliable advice, we have shown both center points on the map in order to see the difference. The green point is the center of gravity for both countries together. According to the outcome of the calculation, the center of gravity point (including USA and Canada) would be the city Detroit, on the border between both countries. 


2. Influence of transportation costs on the center of gravity point
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It is remarkeable to see the difference of center of gravity point when comparing both graphs. Where the center of gravity point was first located in Detroit, Michigan after including the tranportation costs per customer, the CG point moved all the way to the state Kentucky. 

→ Graph2; CG point including transport costs 
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↓Graph 3; CG point USA and Canada

3. Influence of sea freight on the center of gravity point
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As shown on the right, when including sea freight in the calculation, the center of gravity point is moving towards the east coast, close to Pittsburgh. This city (area) is easy to reach from each part of the customer triangle and has the ability to attract new customer located for example more southwards (Florida), where most of the potential customers are located.










   Graph 4; CG points including sea freight
5.4  Calculations of year 5
As shown in appendix 2, for the coming 5 five years a large growth in production is forecasted, high customer order volumes and potential customers can therefore be expected. With the expected partnships with other greenhouses, many new hectares of tomatoes and peppers are counted on. The main difference between year I and year 5 besides the growth, is the concentration of the customers across the country. Eventhough the largest number of customers is still located within the ‘customer triangle’, the potential can mainly be found in the south; Atalanta and Florida. Will these potential customers make any difference in the outcome of the center of gravity calculation?
1. Influence of Canada on the center of gravity point
There is a large concentration of Canadian customers in and around Detroit, with relatively large order volumes. However we expect to have many new customers in the centre- and southeast of the USA, (marked in blue on the map), the center of gravity point stays highly influenced by Canada. According to this outcome, Ohio would be the state to locate the new distribution center. 
2. Influence of transport costs on the center of gravity point
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To calculate the transport costs for the potential customers and the customers who currently receive ownly Levarht products, we contacted the customers, and used routplanning programs. To provide a reliable comparison between year 1 and year 5 we decide to use the same fuel prices for both years. This because eventhough we expect large fluctuations over time, we cannot make a reliable prediction of the fuel prices in 5 years. If price fluctuations occur, this will have the same impact on each of our customers we transport to.When including both countries and transportation costs per customer, the center of gravity point (marked green on the graph), is located in the state West Virginia on the border with Virginia. According to the graph shown before, is makes a large difference in outcome wether or not to include transportation costs in the calculation. As it is important in a later stage of the research to answer the question wether or not the company will increase customer service and increase sales/ order volume and frequency it may be of importance to add transportation costs to the calculation. 
→; Graph 5; CG point including transport costs
↓;Graph 6; CG point including Canada
3. Influence of sea freight on the center of gravity point
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Between year 1 and year 5, the sea freight from Levarht towards the US is expected to stabilize (freeze) or even decrease. As a consequence of the dificulty to forecast the actual decline in volume, we decided to use the same volume of sea freight as year 1, for the following years up to year 5. At the same time, the volume coming from Freshmex and partners is expected to growth over time which will result in a significant decline in influence  of sea freight on the overall. 





      Graph 7; CG point including sea freight

5.5  Selected area based on Center of Gravity model   

[image: image18.jpg]


However many positive changes are to be expected for the coming years, the center of gravity points of year 1 and 5 are located surprisingly close to each other. Where in year 1 the best location for a DC would be in the south west of Pennsylvania, for year 5 this point will shift to North east of West Virginia.  Within this area shown, we will select a number of cold storages and rate them according to the factor rating method. 



      ^ Map 1; CG point year 1 and 5; including all factors

FACTOR RATING METHOD 









The factor rating method is a model that helps to analyze the qualitative factors to simplify a decision making process. This model is popular and widely used due to its ability to include a wide variety of factors. 

The factor rating method is comprised as follows;

1. Develop a list of relevant factors called Critical Succes Factors
2. Assign a weight to each factor

3. Develop a scale for each factor

4. Score each location for each factor

5. Multiply score by weight for each factor for each location

6. Recommend the location with the highest point score

Mentioned on the next page is the factor rating method worked out in a table according to the criteria of the company. However most of the critical success factor may be clear, we would like to explain three of them in further detail, due to their importance in the decision making process. 

Available transport modes 

With ´available transport modes´ we mean the location of the cold storage (DC) with regard to rail networks, water ways, and highways as well as the service provided by a cold storage to offer transportation themselves. If not, we have to arrange third party logistics for transportation within the US/Canada like we arranged for transportation from the greenhouse towards the US border.  
Knowledge of the product by operating staff DC

Not only the storage condition at the cold storages is importance, the staff is higly responsible for the right handling of the products. To be able to deliver the best quality products to the customers, Levarht prefers cold storages  who have knowledge of the product and have the ability to check the product on quality, and quantity whenever the products are unloaded and reloaded from their docks.  As Levarht is working with several  individual transport companies in Mexico and the US and are always dealing with a reload on the Mexican/US border there is a enlarged risk for quality reduction along the road, quality control would be of preference. 

Quality control has an additional advantage for Levarht. Whenever Levarht receives a claim from a customer about the quality of the product, it is important for Levarht to provide details on the condition of the product at the moment the product left the cold storage. Without any quality control it is the word of Levarht against the client. 

Ability to expand storage space over time

The table shown on the previous page contains the forecasted growth of production and the related number of trucks necessary to transport the products towards the cold storage. Eventhough these numbers are ‘forecasted’  and not certain, they should be used as an indication of storage space needed over time. As Levarht prefers working with companies for a longer time period it is important to research the available storage space at each of the cold storages. Furthermore we need to find out what the consequences are regarding the rent of storage space. Are we renting a particular number of square meters for private use, which means that we have to pay for this space no matter how many pallets are actually stored? Or are we able to pay only for the pallets stored?

Research showed that the common way of operating for (cold)storages is the renting of pallet space, as a price per pallet. In this way, no problems occur related to the possibility to decrease the number of pallets to be stored whenever production drops over the years. Although this seems to be an advantage, there may be a chance that whenever there turns out the be a large fluctuation between the number of pallets and related trucks per week over the production season, there is a lack of storage space as this space is already rented to other companies. 

Table 4; Factor rating method model including scores 
Critical Success Factors

  Weight

Score out of 100


Score x weight
	
	
	Site 1
	Site 2
	Site 3
	Site 4
	Site 1
	Site 2
	Site 3
	Site 4

	GENERAL FACTORS 
	
	
	
	
	
	
	
	
	

	Proximity to markets 
(location DC related to customers)
	12.5
	80
	80
	80
	90
	1000
	1000
	1000
	1125

	Proximity to suppliers

(location DC related to greenhouse)
	2.5
	10
	10
	10
	20
	25
	25
	25
	50

	Proximity to competitors

(location related to competitors)
	2.5
	90
	90
	60
	80
	225
	225
	150
	200

	DC /WAREHOUSE LOCATION 
	
	
	
	
	
	
	
	
	

	Transportation availability 

(rail/air/water/interstate roads)
	17.5
	80
	90
	70
	70
	1400
	1575
	1225
	1225

	DC/WAREHOUSE OPERATION
	
	
	
	
	
	
	
	
	

	Knowledge of the product
	15
	90
	25
	80
	80
	1350
	375
	1200
	1200

	Ability to provide product quality check by arrival/departure DC
	10
	70
	30
	30
	80
	700
	300
	300
	800

	Availability of trucks for inland transportation
	5
	0
	60
	70
	90
	0
	300
	350
	450

	DC/WAREHOUSE DESIGN
	
	
	
	
	
	
	
	
	

	Ability to expand storage space     over time (5 year period)
	12.5
	60
	70
	50
	90
	750
	875
	625
	1125

	Available docks
	7.5
	70
	80
	50
	90
	525
	600
	375
	675

	Innovation (what kind of technology is used?)
	15
	50
	80
	10
	90
	750
	1200
	150
	1350

	Total weighting score
	100
	
	
	
	
	6725
	6475
	5400
	8200


Source; based on information provided by listed cold storages

The most important critical success factors for Levarht are the availability of transportation, availability of storage space over time, the proximity to its customers and innovation. Even though proximity to markets/customers is actually the most important factors, it did not receive the highest score because of the fact that all 4 selected cold storages are already in the region selected according to the outcome of the center of gravity model. 
With the agreement of the company, four distribution centers have been selected for further research. However there are many cold storages located in the area of our choice, the first selection was made according to information available on the company’s website, after which the logistics manager of Levarht had contacted these cold storages for more detailed information.  We selected cold storages respectively located in;

· Site 1
CPS distribution, Philadelphia (Pennsylvania)
· Site 2
Delaware Avenue Cold storage, Philadelphia (Pennsylvania) 

· Site 3
Allegheny Cold storage, Pittsburgh (Pennsylvania)
· Site 4
Americold Logistics Incorporated, Norfolk, (Virginia)

However the outcome of the center of gravity model recommended a location more land inwards, research showed that most of the cold storages are located on the coast line. Cold storages located land inwards, within the preferable region, did not meet the majority of criteria stated by the company. 
6.1 Evaluation of location sites 
Site 1; CPS Distribution, Philadelphia
(ranked 2nd) This family owned cold storage, has over 25 years of experience in the field of meat, fruit and vegetables warehousing. CPS invests in long term relationships with its customers/clients and therefore offers customized value added services as sorting, labeling, packing and repackaging of the incoming products. They are central located on the southeast of Philadelphia, near Washington, New York, and Philadelphia. With over 75000 square feet (roughly 22500 square meter) of storage space and 15 truck docks CPS distribution is able to serve us in the storage of our products imported out of Mexico as well as our incoming freight from the Levarht headquarter. 
Table 5; Overview Site 1
	Advantages
	Disadvantages

	· Expertise in handling fruit and vegetables
· Close to sea ports
· Many customization options as sorting, labeling, packing etc.
· Central location to major cities in area
	· In metropolitan area, so  traffic jams may be the case

· Does not provide transportation (trucks)
· No rail sidings


Source; company provided information
Site 2; Delaware Avenue Cold storage, Philadelphia
(Ranked 3rd) Delaware Avenue Cold storage was established in 1967. Compared to its competitor CPS Distribution who is also located in Philadelphia, Delaware offers more storage space and truck bay doors. The company has more years of experience but lacks expertise in storing and handling fruit and vegetables. In the field of logistics and transportation this cold storage is far more flexible. They offer the ability to transport the goods per train as they are located next to rail sidings. Furthermore they provide intermodal services. 
Customized operations such as sorting, labeling and packaging are not part of the daily activities of the company. When choosing for Delaware Avenue Cold storage, we are selecting a company that offers good transportation modes, 11,000 pallet positions of 
drive in and select racking and a well organized inventory system that matches with the system Levarht works with. 
Table 6; Overview Site 2
	Advantages
	Disadvantages

	· Computerized inventory control

· Provides intermodal services

· Rail sidings

· Offers transloading over-the-road vehicles
	· No expertise in handling fruit and vegetables

· No customized options such as sorting, labeling, packaging


Source; Company provided information
Site 3; Allegheny Cold storage, Pittsburgh

(Ranked 4th) This company is the only cold storage located land inwards, within the region selected from the outcome of the center of gravity model that is in line with the majority of criteria stated by the company.  Similar to side number 3 (Delaware Avenue cold storage) this company offers a variety of transport modes. However the cold storage is not located at or near a sea port, it is located on the Philadelphia Waterfront, through which goods can be transported per ship from the sea port to the cold storage. The company has many years of experience and has all the qualification of dealing with Food and Drug cargo. Unfortunately, this company lacks customized options, and an up to date inventory control system. Allegheny works in a way that is not in line with one of the critical success factors stated by the company. Question is till what extent the company is willing and able to adapt to the wishes of Levarht? 
Table 7; Overview Site 3
	Advantages
	Disadvantages

	· Easier to reach (not in metropolitan area)

· Provides internmodal services

· Rail sidings

· Offers transloading over-the-road vehicles
	· No expertise in handling fruit and vegetables

· No customized options such as sorting, labeling, packaging

· Old fashioned working method and material


Source; Company provided information
Site 4; Americold Logistics Incorporated, Norfolk, Virginia
[image: image19.png]


(Ranked 1st) Americold Logistics distinguishes itself from  the three cold storages selected, as the only one that is part of a national chain of temperature-controlled warehouses and transportation network.  They are specialized in organizing the storage and distribution of temperature controlled food. The map on the right shows the number and location of the other facilities that are part of the chain. However there is no facility located near the Mexican border, there is a possibility that some trucks can be unloaded at one of the other facilities in order to reach the customer quicker and reduce the transport costs even more. (for example when transporting to southern Florida). 





Source; www.americold.net
As Americold Norfolk is part of a national chain, it offers leading edge technology in the field of 
inventory control systems, track and trace and more, in order to evaluate and optimize the supply chain. Besides technology, Customized services as sorting, labeling, quality control are part of the daily activities of the company. Transportation is organized following (MVC) Multi Vendor Consolidation. This system leads to reduced costs of transportation as goods from different vendors are transported in the same truck. In this way there are only full trucks on the road to lower the cost of transportation per pallet.  Levarht is familiar with this working method as they are operating in a similar way with their transportation throughout Europe. 
Table 8; Overview Site 4
	Advantages
	Disadvantages

	· National chain

· Ability to store at different facilities

· Expertise in the field of food distribution

· Customized options such as sorting, labeling etc

· Leading edge technology
	· Is on the border of selected region

· Is not located near port where Dutch freight unloads ( however option to store at other facility)


Source; Company provided information

DISCUSSION












This section contain the three main areas of the problem statement; Marketing, Finance and Logistics. To answer the question whether it would be attractive to set up a distribution centre in the US , we have to evaluate the pros and cons related to these three areas. 
During the process, some major facts have changed. As time went by,  the research question part ‘set up’ has changed from building an own distribution centre solely to the option to rent storage space at an existing distribution centre (outsourcing) due to the uncertainty of the forecasted growth of production of Freshmex and its promised partnerships. What are the consequences of this change related to Finance, Marketing and Logistics? 
7.1 Financial overview

As Freshmex is the daughter company of Levarht, and is only responsible for the production of the peppers and not of the sales, partnerships and distribution of the produced product, the financial costs that come along with the usage of a distribution center are costs to be paid by Levarht instead of Freshmex.  
Cost price

The sales of fruit and vegetables in general is similar to the sales of stocks and bonds on the bond market. The prices fluctuate heavily from day to day. The main drivers behind the fluctuations in price are offer and demand and production cost due to factors as energy costs as result of weather changes. These large fluctuations in price make that it is difficult to calculate a breakeven point. 
Additional costs

However we do not know the exact cost price of the product, what we do know are the additional costs of transportation. Currently the services of Evergreen Cold storage form a large expense for Levarht. In order to reduce these costs we could decide to use US trucks for the whole transportation, from the greenhouse in Mexico towards the DC in the USA. Whenever we use US trucks, containers do not have to be reloaded at the border cross, 
which saves a lot of time and money. However transportation costs are lower when working with Mexican transport companies, in the end we still save money because of the fact that we do not need the storage and reload facilities of Evergreen anymore. Unfortunately the additional fee that needs to be paid at the border cross, and the possibility to become ‘check’ target of the customs authorities remains either way. 

Cost savings when rejecting the services of Evergreen Cold storage;

$ 15 per pallet for storage per week 
= 0.1364 per box

$ 7 per pallet to be reloaded

= 0.0636 per box

The logistics manager within Levarht has contacted several cold storages in the region we selected according to the Center of Gravity model. Because the information provided contains private material, Levarht decided that the quotations (offers) will not be included in the appendix. The table below shows the price of storage per pallets for a period of one week or longer. 
Table 8; Overview storage costs per location

	City
	State
	USD $

Description




	Philadelphia
	Pennsylvania
	USD 10
 
per pallet per week

USD 0.09 per box
USD 6

per pallet after the first week
USD 0.054 per box

	Pittsburgh
	Pennsylvania
	USD 8.5

per pallet per week

USD 0.077 per box
USD 5
 
per pallet after the first week 
USD 0.045 per box

	Norfolk 
	Virginia
	USD 9
 
per pallet per week

USD  0.082 per box
USD 6

per pallet after the first week 
USD 0.054 per box


Source; information provided by logistics manager Levarht
Cost reduction
When pallets are stored no longer than one week, Levarht would be able to save money when they would store at Americold cold storage in Norfolk, or at Pittsburgh instead of Evergreen Cold Storage Pharr, Mc Allen. The tables below show the costs savings per box, pallet and truck. Appendix 5 shows the cost savings per week and year.
	Pharr
	Taxes
	USD 15

per pallet per week

USD 0.1364 per box

	Norfolk 
	Virginia
	USD 9
 
per pallet per week

USD  0.082 per box






savings
USD  0.0544 per box






savings
USD 5,984 per pallet






saving USD 179.52 per truck


	Pharr
	Taxes
	USD 15

per pallet per week

USD 0.1364 per box

	Pittsburgh 
	Pennsylvania
	USD 5
 
per pallet per week

USD  0.077 per box






Savings USD 0.0594 per box






savings
USD 6,534 per pallet






Savings USD 196 per truck


Till which extent Levarht is dependent on the current applicable Mexican and US laws on the prohibition of Mexican trucks to cross US border in the future is uncertain. Therefore I would recommend Levarht to investigate the possibility for US trucks to pick up the truckload from Freshmex greenhouse in Mexico and transport right away to the cold storage. This would save reload costs as mention above, but on the other hand may lead to higher transport costs related compared to the current price Levarht is paying to Mexican transporters.  

7.2 Marketing overview

Customer service level

To what extent does the decision to outsource the distribution center influence the customer service level? The factor rating method model used for the selection of the best cold storage contains all the critical success factors that are important in the eyes of Levarht in order to guarantee a high quality product and a standard of customer service level they want to achieve. The list of criteria is composed in such a way that whenever Levarht would have build and operate a DC itself, it had to fulfill all of the criteria as well. In this way, the decision to outsource does not influence the customer service level. 
Higher sales level
Will the overall sales level increase with the attraction of a DC in the US? This question should be answered with a yes. We expect that with the attraction of a DC we can offer the customers every order quantity they want, and at the same time lower transportation costs per box/pallet. When smaller order quantities can be offered at more or less the same transport costs as large order quantities, we are able to provide all kinds of customers which we were not able to provide before due to price competition with local competitors. 

Attracting new customers
Will Levarht be able to attract new customers with the attraction of a DC in the US? When expecting a higher sales level over the coming years due to the attraction of a DC in the US we do not only expect this growth from our existing customers. As we took notice of the location of our potential customers when calculating the center of gravity point, we expect to attract new customers as we are able to offer them a high level of customer services due to the relatively close location, a good quality product (that is sorted, labeled, and quality controlled before it left the DC), and a variety in order quantities with relatively low transportation costs. 

Customer loyalty
Will Levarht be able to create and maintain customer loyalty with the attraction of a DC in the US? As the majority of the customer contact is conducted via the sales department at the headquarter in the Netherlands is does not make a difference whether or not we would have build and operated our own or outsourced the DC. The importance of good communication between Levarht, FreshMex and the cold storage selected must be recognized. Customer loyalty starts with a satisfied customer. Therefore we must do anything we can to make sure that promises are met, products should be delivered on time and the quality of the products is according to the wishes of the customer. 
7.3 Logistics overview

In the paragraphs before we defined 
· the strategically best location for a cold storage (DC), 

· the most efficient transport mode (truck)

· That we can reduce the transport costs by transporting only full truckloads from the greenhouse to the cold storage
Warehouse management system

But there are two other important factors that influence our main goal of streamlining the logistics part of the chain, the first one is; the way cold storages operate (with what kind of programs are they working? How up to date and efficient are they?). The warehouse management system (WMS) the cold storage operates with highly influences the efficiency of the business, the level of customer service, order handling time and effectiveness.
Highly advanced businesses as Levarht, and therefore Freshmex use bar codes for each of their products in order to streamline their operation. Instead of counting the incoming products whenever they are off-loaded from the receiving truck at the inbound docks of the 
cold storage, the products can be easily scanned with bar code scanners.  In this way they can check at each moment their inventory level, and specific product details such as weight, cube and package configuration. Whenever products are temporarily stored in the warehouse, the WMS system assigns a specified location to each pallet/product, so that storage location is known and order picking is simplified. A controlled inventory management system does not only provides you easily of an up-to-date overview of stock level, but also shows you when the product arrived, and number of storage days. 
Along the research I found out that compared to the highly advanced warehouse management system Levarht works with, the average cold storage in the US of a middle range size is far not as advanced.  As the set up of a highly advanced WMS is a large investment, it is no surprise to see that site 4; Americold Logistics Incorporated, Norfolk, Virginia is one of the most advanced cold storages from the four sites selected, and the only one with a WMS compatible to Levarht.  Because Americold is part of a national chain of cold storages, the costs of attracting an advanced WMS can be divided over the number of cold storages, and information can be easily shared between facilities within the chain. 
Whenever Levarht has the choice to cooperate with a cold storage that uses as advanced technology as Levarht and Freshmex, it is able to extent their business without holding back on technology and therefore efficiency and effectiveness. Only then the attraction of the services of a cold storage can form a profitable extension of the running of their business.
Transportation management system
The last factor that influence our main goal of streamline the logistics part of the chain is transport management. With transport management we mean the way the cold storage deals with the inbound (from greenhouse to cold storage) and outbound transportation (from cold storage to customer). This system covers mode selection, freight consolidation, reouting and scheduling shipments, claims processing, tracking shipments and freight bill payment and auditing
. 












       As the sales of the product and the accompanied paper work is arranged at the mother company Levarht in the Netherlands, smooth communication between Levarht and the cold storage is highly important. With an innovative information Americold works with, Levarht will be able to inform its customers at any time on the current situation of their orders related to delivery times, quality and more. 

On transport costs reduction there is one other thing I would like to mention. Namely the ability to reduce transport costs from the cold storage to the customer through freight consolidation. With freight consolidation I mean the consolidation of small shipments into larger ones. Equal to the cost per pallet on transportation from the greenhouse to the cold storage, transportation costs per box will lower the more boxes are transported within one truck. Whenever transportation is well managed it should be possible to consolidate freights without delaying delivery times. 
CONCLUSIONS AND RECOMMENDATIONS







8.1
Conclusion

For as far as we can say know, we have build a reliable advice based on the information available at this point of time. We have evaluated quantitative as well as qualitative factors in our decision making process by means of selecting two commonly used logistics models used to support the decision making process. On the quantitative side, we based our forecast on the opinion of the board of directors, sales team of US and Canada and historical production figures of Freshmex as well as compatible greenhouses within the Netherlands and Mexico. 

With use of the factor rating method we were able to translate the qualitative factors that influence the decision making process into quantitative factors. Rating the importance of these critical success factors made it possible to score the selected locations and find out if they suit the company’s wishes related the three major areas Logistics, Finance, Marketing and their accompanied sub criteria. 
Without the direction Levarht gave to this research with their decision to solely look at the benefits of attracting the services of an existing cold storage, I would have made the same decision. When a company only has been operating for less than one full production year, there are no reliable historical figures created yet to base the (financial) benefits of investing in building an own cold storage. The uncertainty of the market due to the economical crisis, combined with the uncertainty about the actual order volume size of potential customers as well as existing customers makes it too risky at this point in time. 
Whenever Levarht attracts the services of an existing, experienced, centrally located cold storage they are able to find out the actual benefits together with  the advantage of only paying for the storage space used. (and not for the whole building when no goods are stored). However costs per pallet may be higher, the risk is limited. 

Based on the findings and the detailed discussion before I would recommend Levarht to;

· Attract the services of an existing cold storages

· Delist the services of Evergreen cold storage to store freight 

· Reduce transport costs per box/pallet by consolidating freights

· Attracting services of a cold storage with WMS and transportation system compatible with the systems of Levarht in order to streamline operation

But which cold storage c.q distribution center should be attract?

In general a streamlined chain from production plant towards end customer is one that should include as less independent entities within the chain as possible. The less separate entities are involved in the process, the less chance on miss communication and delays. Therefore we would recommend Levarht to attract the services of Americold Logistics Incorporated, Norfolk, Virginia. This cold storage forms part of a national chain which means that they can provide storage space at different facilities as well as highly innovative WMS which are compatible with the system Levarht works with. Another advantage of Americold compared to some of the other sites is the fact that it organizes its own transportation. When WMS and transportation systems can be streamlined, freight consolidation, routing and scheduling shipments as well as tracking systems can be 
Besides the logistical advantages, Americold succeeded in becoming the number one on our factor rating method model with the highest scores on most of the critical success factors stated by Levarht. Under which the knowledge of dealing with fresh fruit and vegetables, and the ability to provide product quality check, product sorting, and labeling. 

8.2
Recommendations to Levarht 
Whenever Levarht supports the advice given to them, it would be recommendable to visit the cold storage selected. In order to make the partnership between Levarht/Freshmex and the cold storage to a success it is important to keep the following points in mind;

· Both companies have to state their main goal of the partnership in order to create a win-win situation for both parties
· Before starting to do business together, formal written agreements need to be composed to make commitments binding. This agreement should contain the main goal of the partnership as well as the interests, expectations and roles that each party has to fulfill during the life of the partnership. 
· Frequent, well structured communication networks simplify the business process. It is important that however we are dealing with different companies, they should be able to function as one. Decision made by one partner, need to be communicated to the other partner. Only whenever good communication is possible, a high level of customer service and customer satisfaction can be reached. 
Finally, working together with another company should not mean giving up control or influence on the out-sourced business process. Every business operates in a different way and we have to combine the ‘best of both worlds’ in order to add value to a partnership. When outsourcing a specific business process to a specialized company, Levarht is able to concentrate on what they do best; selling their Mexican products on the US market. 

11.3
Suggestions for further research
Point for further research would be;
· Law systems applicable to the state Virginia, and whenever possible compare them with the laws and regulations of border state like Pennsylvania. 
· Necessary to ‘dig in’ the laws and regulations between the US and Mexico regarding the import and export of goods. 
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Appendix 1; Customer location grid

This graph has been used to state the coordinates of the customers and functioned as the base for the calculation of the center of gravity model. The red triangle forms  the ‘customer triangle’.
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	Appendix 2; Forecasted production growth
2008/2009

Nr of acres

colli

product

17.5
acres

875.000
Bell peppers    
(7.5 acres Freshmex + 10 acres Vallealto)

2.5
acres

250.000
tomatoes on the vine 
(Reyes)

2.5
acres



cherry tomatoes 
(Reyes)

22.5
acres

1.125.000
total

2009/2010

Nr of acres

colli

product

22.5
acres

1.1250.000
Bell peppers (17.5 acres specified above) + 5 acres Everest

7.5
acres

     750.000
tomatoes on the vine

2.5
acres



cherry tomatoes

2.0
acres



beef tomatoes

34.5
acres

1.200.000
total

2010/2011

Nr of acres

colli

product

32
acres

1.600.000
Bell peppers (22.5 acres specified above)+10 acres FreshMX 10
acres

1.000.000
tomatoes on the vine 

2.5
acres



cherry tomatoes

2.0
acres



beef tomatoes

46.5
acres

2.600.000
total

2011/2012

Nr of acres

colli

product

42.5
acres

2.125.000
Bell pep (32.5 acres specified above) +10 acres  Vallealto

20
acres

2.000.000
tomatoes on the vine

2.5
acres



cherry tomatoes

2.0
acres



beef tomatoes

68
acres

4.125.000
total


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


After these years, an annual growth of around 10% is to be expected. 
Appendix 3; formula center of gravity model
X coordinate of DC location = total of X coordinates of customers * total order quantity of customers

[image: image20.bmp]



Total volume of customers


Y coordinate of DC location = total of Y coordinates of customers * total order quantity of customers
[image: image21.png](CUSTOMERS City (COUNTRY COLLIPER CUSTOMER

Total
Amco Produce Inc. Leamington  CANADA 6600
AuntMid Produce Co Detroit uUsa 1430
Delfrutti St-Laurent CANADA 14556
Fruigor, Montreal CANADA 7938
J-DMarketinglnc. Leamington  CANADA 13010
Meijerinc. GrandRapids  USA 41973
MuceiPac Ltd., Kingsville CANADA 12980
PeroVegetable CompanylLLC DelrayBeach  USA 33883
RedZ00 Marketing Ruthven CANADA 2547
‘sun Belle Chicago Chicago uUsa 39122
West Coast Distributing Boston uUsa 46864
Whole Foods Market Watsonville  USA 660
SUBTOTAL 221563








Total volume of customers

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix 4; overview coordinates of center of gravity points



Year 1; center of gravity points

	FACTORS
	X COORDINATE
	Y COORDINATE
	STATE(S)
	CITY/CITIES

	CAD + USA
	1729
	1785
	Michigan
	Detroit

	CAD + USA + Sea freight 
	1851
	1794
	Pennsylvania
	Pittsburgh

	CAD + USA + Transport costs
	1385
	1430
	Kentucky
	

	CAD + USA + Transport + Sea
	1892
	1814
	Pennsylvania
	


Year 5; center of gravity points

	FACTORS
	X COORDINATE
	Y COORDINATE
	STATE(S)
	CITY/CITIES

	CAD + USA
	1742
	1599
	Michigan
	Detroit

	CAD + USA + Sea freight 
	1759
	1607
	(West) Virginia
	

	CAD + USA + Transport costs
	1780
	1645
	(West) Virginia
	

	CAD + USA + Transport + sea
	1793
	1648
	
	


Appendix 5; Overview of cost savings on storage location

The table below shows the costs savings per truckloads per year whenever goods would be stored at the cold storages in Norfolk or Pittsburgh compared to Evergreen Cold Storage at Pharr, Mc Allen. (where we currently store our products)
	
	YEAR 2


	YEAR 3
	YEAR 4
	YEAR 5

	Nr of truckloads per production year
	5,33
	9,59
	13,64
	18,11

	
	X 196 USD
	X 196 USD
	X 196 USD
	X 196 USD

	Savings per week per truckload
	1044,68
	1879,64
	2673,44
	3549,56


	
	YEAR 2


	YEAR 3
	YEAR 4
	YEAR 5

	Nr of truckloads per production year
	5,33
	9,59
	13,64
	18,11

	
	X 179,52 USD
	X 179,52 USD
	X 179,52 USD
	X 179,52 USD

	Savings per week per truckload
	956,84
	1721,59
	2448,65
	3251,10


� EMBED Equation.3 ���





� EMBED Equation.3 ���
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Further expansion into USA


    Research on the benefits of developing a DC in the USA








� http://en.wikipedia.org/wiki/Hectare


� http://en.wikipedia.org/wiki/Distribution_center


� http://en.wikipedia.org/wiki/Greenhouse


� http://en.wikipedia.org/wike/foot


� Business logistics/Supply chain management, page 148 (further info check bibliography)





� www.Levarht.nl


� See appendix 2 


� Werken met distributie logistiek, A.R. Van Goor, M.J. Ploos vAmstel, W. Ploos van Amstel (page 192-197)





� Business logistics/Supply chain management study book, page 150 (details check references)
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