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Abstract 

Whirlpool’s transport costs on inbound materials from Europe and Asia have increased 
significantly in recent years. Some causes of this problem are increased oil prices and the 
fact that Whirlpool has gained a number of suppliers sited in China. As transportation 
costs are added on to every produced oven, it is imperative that these costs are reduced so 
that Whirlpool can retain its role as the leader in the market of microwave ovens. The 
purpose of this assignment is to analyze possible solutions to reduce the transport cost. 

The following solutions are suggested:   

• Ascertaining the optimal amount of safety stock for each article in order to reduce 
the number of air transports (which are costly). 

• The costs associated with keeping stock in the warehouse are identified so that the 
entire logistics cost can be evaluated. This information is vital when writing new 
contracts.   

• Information related to logistics such as means of transport and delivery condition 
should be included in the contract and kept in the system. The information should 
also be available to logistical personnel, which helps to take fast actions.     

• Articles which are dispatched by suppliers sited in Northern and Western Europe 
and weigh more than approximately 100 kg should be collected by the existing 
carrier, Ewals. With that, the load capacity is maximized and the articles are 
transported economically.  

• Articles dispatched from Hong Kong at the same point as another supplier which 
dispatches FCL (Full Container Load) should be loaded into the same container if 
at all possible. Consequently the articles are transported free of charge and 
Whirlpool could see significant savings. 
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Sammanfattning 

Whirlpools transportkostnad för inkommande material från Europa och Asien har ökat 
kraftigt de senaste åren. Orsaker som kan framhållas för detta är ökat oljepris samtidigt 
som Whirlpool har ökat antalet leverantörer i Kina. Eftersom transportkostnaden adderas 
på varje producerad ugn, så blir det viktigt att minska transportkostnaden för att 
Whirlpool ska kunna bibehålla sin position på marknaden för mikrovågsugnar. Syftet 
med denna rapport är att analysera möjliga lösningar till att reducera denna transport 
kostnad. 

Följande lösningar är rekommenderade: 

• Att identifiera det optimala antalet säkerhetslager för varje artikel till att minska 
antalet transporter med flyg (som är kostsamt). 

• Att identifiera kostnaden som skapas av att lagerhålla artiklar för att utvärdera den 
logistiska kostnaden. Informationen är vital när man skriver nya avtal.  

• Information relaterad till logistik, till exempel transportsätt och leveransvillkor 
ska vara inkluderade i avtal och sparas i systemet. Informationen ska vara 
tillgänglig till personal involverad i logistiken vilket underlättar att fatta snabba 
beslut.   

• Artiklar vilka skickas från leverantörer som befinner sig i de norra och västra 
delarna av Europa och väger mer än 100 kg bör hämtas av existerade transportör, 
Ewals. Därmed är lastkapaciteten maximerad och artiklarna transporteras 
kostnadseffektivt.  

• Artiklar skickade från Hongkong vid samma tidpunkt som en annan leverantör 
skickar en FCL (Full Container Load) bör samlastas i samma container vid 
möjlighet. Konsekvensen blir att artiklarna transporteras utan extra kostnad vilket 
leder till att Whirlpool gör en markant besparing. 
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1 Introduction 

In the initial chapter a background to the assignment is described, followed by the 
purpose of the thesis. Description of the assignment and delimitation are also included in 
this chapter.      

1.1 Background 

Whirlpool Sweden AB (Whirlpool) belongs to Whirlpool Corporation which is a well-
known American company quoted on the New York Stock Exchange. Whirlpool 
Corporation is a global group of companies specializing in development, manufacture 
and sale of domestic appliances and white goods for the home. Whirlpool has been the 
group’s main technology centre for microwave ovens since the early sixties and produces 
approximately 400 000 ovens annually.  

Whirlpool today purchases microwave oven assembly parts from around 170 suppliers. 
Nearly 40% of these suppliers are located in Sweden and the rests are located 
internationally, mainly in other European countries, the U.S. and Asia. Articles which are 
transported from the suppliers are today handled by third-party logistics 1. 

The cost on the inbound material has increased significantly in the past few years. One of 
the reasons for the increased transport cost is the increase in the price of oil. According to 
Philips AB, which provides transport for Whirlpool, the price of road transport has 
increased with 8% from June 2007 to June 2008. Another reason is that Whirlpool has 
gained more suppliers sited in Asia, particularly China. As products produced in China 
are generally cheaper Whirlpool takes the lead in purchasing to produce more affordable 
ovens, and to be the leader of the market. Increased transport cost however is threatening 
Whirlpool as the cost on the transportation is added on every produced oven.    

1.2 Purpose 

The purpose of this assignment is to map and analyze the transport logistics on the 
inbound materials and to examine possible solutions which can reduce the transport cost. 

                                                        

1 Third-party logistics handles activities related to logistics between seller and buyer (Lumsden. 2006).   
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1.3 Assignment description  

The assignment is divided into two parts: 

Mapping 
In order to understand the current situation of transport logistics on the inbound materials 
all the incoming material flows have to be identified in detail. This requires an 
understanding of the country/port where articles are dispatched, the dispatch frequency, 
means of transport, delivery time, delivery condition, weight/volume and cost. The 
production planning and purchasing strategy also needs to be clarified in order to see the 
connection.  

Recommendation analyses 
Recommendation analyses are made to suggest possible solutions to reduce transport 
costs. The recommendation is made from a logistics point of view, especially highlight a 
synergy perspective.    

1.4 Delimitation 

The assignment is restricted to an examination of the inbound materials from foreign 
suppliers. In other words, Swedish suppliers are not included in this study as the 
distribution cost from these suppliers is identified and negotiated. Swedish suppliers 
which have production overseas are however included in this project as Whirlpool is 
responsible for the transport costs from the production site. Italian suppliers are either not 
included in the study. The distribution from the suppliers is firstly gathered in Cascinetta, 
Italy. Cascinetta is located 50 km north of Milan and it has Whirlpool’s European 
operation center. Articles gathered at Cascinetta are transported by train to Skane, 
Sweden and to Norrkoping by truck. The cost on this transportation is also identified and 
negotiated with the transporter. The number of suppliers included in this assignment is 
for that reason approximately 80.  
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2 Method 

In this section implementation of the assignment is presented and the general methods 
utilized for the assignment are discussed in detail. 

2.1 Implementation 

The assignment is divided into five components as shown in Figure 1. Three components 
which lie on the top, including Planning of the project & data collection, Mapping and 
Analyses and recommendation will be explored in order. Literature Study and Report 
Writing however will be examined in parallel with the other three components mentioned 
earlier since both of these components supplement and strengthen these aims. 

 

 

Figure 1: Five components in the project 

 

In order to have a good structure in the assignment each study/component is planned to 
perform according to the time plan shown in Table 1. 

 

Table 1: Time plan for the assignment  

Activities/Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
Planning of the project & Data Collection x x x x             

Literature Study   x x x x x x x         

Mapping    x x x x           

Analyses and recommendation       x x x x x      

Report writing x x x x x x x x x x x x x x   

Planning of 
the project 

Mapping Analyses and 
recommendation 

Literature Study 

Report writing 
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2.2 Planning of the project & data collection 

The first two weeks of the project is used to plan the assignment and to introduce myself 
to employees who are involved in the project. Information that provides important 
analytical data for the assignment, such as history of used transport and its cost are 
gathered during this period.      

2.3 Mapping 

In order to present problems and possibilities with the current inbound material strategy 
the production & purchasing strategy and the inbound material flow need to be mapped. 
Methods used are verbal interviews and analysis of historic data on transportation. 

2.3.1 Interview 

Interviews are performed with the employees in the logistics, warehouse and purchasing 
department as well as Philips AB. Philips AB is a company which organizes transport for 
Whirlpool. The relationship between Whirlpool and Philips AB is explained in the 
chapter 5.3.1. Interviewees are first asked to explain his/her tasks and this is followed by 
questions which are prepared in advance. Unexpected questions which come up during 
the interview are answered at the same time.     

2.3.2 History of used transport 

History of used transport of the period of January to April 2008 is investigated in order to 
analyze the current inbound material transport. The investigation includes identifying the 
cost, means of transport, port of discharge, delivery time, delivery condition, frequency, 
weight and volume from each supplier. If it is the case that suppliers do not appear in the 
history of 2008, their history of 2007 will be analyzed instead. The result of the 
investigation provides a foundation form which inbound material can be analyzed in 
detail. The history of the used transport is kept by Philips AB as the company organizes 
distribution of components to the ovens as well as finished ovens for Whirlpool. Philips 
AB always obtains original invoices which are then sent to Whirlpool.      

2.4 Literature study 

In order to obtain a broad understanding of transport logistics and supply chain 
management, relevant literature is examined. In addition, the literature provides supports 
for the rest of the assignment. The literatures that are included are books from prior 
course works and books that are relevant to the topic from the library at Linkoping 
University in Sweden. In addition, much of the current information is collected from the 
Internet. 
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2.5 Analyses and recommendations 

Analyses and recommendations are presented after completing the mapping of current 
material flow. This section is focused generally on the purpose of reducing costs from 
logistics perspective, in particular using the perspective of synergy2  to reduce those costs 
associated with inbound transport.  

 

2 Synergy is to create better effect by putting things together (www.ne.se). The definition of synergy is 
discussed in the chapter 6.2.    
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3 Presentation of the company 

A short description of Whirlpool Sweden AB is presented in this chapter. The sources for 
the information are a company brochure and interview with the employees unless it is 
specified.  

3.1 Whirlpool Sweden AB 

Whirlpool in Norrkoping has been the center for microwave ovens since the early 
nineteen sixties. Around 320 unique models are produced continuously and in total about 
400 000 ovens are manufactured annually in the factory. Today the company has 
approximately 350 employees and about 70 employees are tasked with oven 
developments. 

Whirlpool is one of few companies which have production in Sweden today. Major 
Swedish electric companies, such as Electrolux, have moved the production to the 
developing country in order to reduce production costs. Whirlpool has also moved the 
production of stand-alone ovens to China as it has become not beneficial to produce the 
ovens in Sweden. Manufacturing of in-built microwave ovens, however, still remains in 
Sweden and the company is keeping the number one position in the market. In-built 
ovens are sold to kitchen products retailers, such as IKEA. IKEA is today one of the 
biggest customers for the corporation. Figure 2 shows an example of an in-built oven 
manufactured by Whirlpool. 

 

 

Figure 2: Built-in oven made by Whirlpool 
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4 Frame of references 

In this chapter a theoretical foundation to the assignment is presented. 

4.1 Introduction 

The focus of this thesis lies in the transport logistics of the inbound material. The 
transport logistics is a part of the entire logistics which encompasses several functions 
such as choice of supplier, transportation, inventory planning and warehousing. The 
logistics is also affected by production, marketing and products design decisions. 
(Kasilingam, 1998) It is therefore important to describe theory regarding the logistics 
components to understand material flow and related costs. 

4.2 What is logistics? 

Logistics is defined as planning, organizing and controlling of all activities in the 
material flow, from obtaining the row materials to final consumption and return flow of 
manufactured product, with the purpose to satisfy customers and others need and wishes, 
in other words, to provide good customer service, low price, low tied-up capital and less 
environmental consequences. (Translated directly from Lumsden et al, 2006, Jonsson & 
Mattsson, 2005).   

Aronsson (2003) writes in his book that logistics is about uniting two aspects, high 
customer service and low price. The company which succeeds finding a balance between 
these two aspects has a potential to succeed in today’s competitive market.  

Three components which are the backbone of logistics efficiency are service, cost and 
tied-up capital according to Lumsden (2006). In other words, logistics deal with 
improving customer services such as shortening delivery time, reducing transport costs 
and minimizing tied-up capital. A problem with these components is that possible 
solutions to improve one component can worsen the other components. For example a 
solution which reduces transport costs could result in poor customer service. What is 
important however is to observe the entire logistics. If the presented solution leads to an 
overall enhancement of logistics it is worth attempting.  

4.3 Total logistics cost  

According to Stock & Lambert (2001) and Aronsson et al (2003) total logistics cost is 
divided into five elements as shown in Figure 3. Within this frame work, these elements 
are affected by each other, which means that when a cost of a particular element 
decreases the other costs may increase. In practice these costs are compared when making 
a decision related to logistics development.   
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Figure 3: Cost elements in the total logistics cost  
(Stock & Lambert, 2001, Aronsson et al, 2003)  

Stock-keeping costs are associated with storage of articles. Tied-up capital and costs of 
risk are included in this category. Tied-up capital is considered as an alternative cost, 
which could have been used differently such as investment if the money was not tied up 
in stock. The costs of risk are insurance costs, cost of obsolescence and costs due to waste, 
which occur during the time the articles are stocked. 
 
Storage and handling costs consist of all the costs related to operating the warehouse. It 
includes costs for running, owning the building, personnel and equipment.  
 
Transport costs contain all the costs associated with performing of actual transportation. 
 
Administration costs are associated with administration of logistics. It includes costs 
brought by taking orders, invoicing as well as payment of salaries. 
 
Other costs consist of many factors such as information cost, material cost and cost 
associated with packaging articles. The information cost is the cost associated with 
information system which support and operate the material flow. The material cost is not 
really a logistics cost, but when choosing a supplier the material cost needs to be 
evaluated in order to evaluate the total logistics cost. 

4.4 Means of transport 

Transportation costs represent 2.88% of sales. They are the largest component of logistics 
cost and account for 40% of that cost. (Kasilingam, 1998)  

According to Lumsden (2006), the value of articles is an important factor in deciding on 
the type of transportation which will be utilized. Table 2 shows the value of transported 
goods for sea, rail, truck and air. In the segment of low-priced products sea and rail 
transports are utilized. The mid level priced segment is dominated by truck and high-
priced products are transported by air.     

Stock-keeping 

Transport 

Storage and 
handling 

Administration 

Others 
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Table 2: Value of transported goods (Lumsden, 2006)  

Transportation 1996 2004 

Sea 6 SEK/kg 7 SEK/kg 

Rail 6 SEK/kg 7 SEK/kg 

Truck 22 SEK/kg 25 SEK/kg 

Air 708 SEK/kg 816 SEK/kg 

Another factor which should be considered is the relationship between transportation 
costs and alternative costs brought on tied-up capital. Figure 4 shows the paradigm of 
costs made by transport and tied-up capital. As it illustrates transportation cost drops as 
the transport time increases. The cost occurred by tied-up capital, on the other hand rises 
as the transport time grows. If articles are transported by air and consumed directly upon 
arrival it does not tie up any capital, with that it does not bring any tied-up capital costs. 
Transporting articles by sea is inexpensive compared to air transport, but requires longer 
transport time and results greater costs of tied-up capital. When choosing the type of 
transport it is essential to find a balance between these two costs. In addition, indirect 
costs such as costs made by production stop and delivery delay should be also taken into 
account. (Lumsden, 2006) 

 

Figure 4: Paradigm expenses made by transport and tied-up capital (Lumsden, 2006) 

4.4.1 Air  

Air transportation was developed during the Second World War. Despite an increase in 
plane storage capacity and reduced transport costs brought on by the invention of jet 
plane, air transport is still expensive. (Abrahamsson & Sandahl. 1996) According to the 
history of used transport obtained from Philips AB it is still 2 to 4 times more expensive 
to transport goods by air compared to by sea.  

Abrahamsson & Sandahl (1996) write in their book, however, that air transportation can 
reduce a large amount of cost brought on by tied-up capital. Air transportation enables 

Costs 

Transport time 

Costs of tied-up capital 

Costs of transport 
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articles to be transported within few days. This can reduce the amount of safety stock 
without being worried about stock-out3.  

An article transported by air is categorized as follows according to Abrahamsson & 
Sandahl (1996): 

• Fresh glossary. Fruits and vegetables lose their value quickly. How fast they can 
be on the market is conclusive.   

• Articles with news value. Newspapers and magazines become out of date day 
after new numbers are issued. It is therefore important that they get to the reader 
as soon as possible. 

• Articles with requirement of fast delivery. In order not to cease production, 
certain articles need to be delivered immediately.  

• Articles with high value per kg. Air transportation can reduce the capital tied up 
on the articles during the journey. This applies specially to the articles with high 
value per kg and long travel distances. It can also reduce the risk of articles being 
stolen or broken during the journey.   

4.4.2 Sea 

With the largest capacity, relatively low cost sea transportation is the most economical 
mode for large oversea transport. It is cheaper than the other means of transport 
calculated by ton per kilometer. (Abrahamsson & Sandahl, 1996) The problem with sea 
transport is tied-up capital and obsolescence during the transportation, because of the 
slowness. (Lumsden, 2006)      

4.4.3 Truck 

Road transportation is utilized increasingly since it provides fast and effective 
transportation. With truck transport it is also possible to convey a large amount of articles 
from door to door. In that way, it reduces number of loadings during the trip, handling 
costs and the risk of damaged articles. Within Europe the preference is to transport goods 
by truck as it is often faster than air transport. This is explained by the fact that it takes 
time to load articles onto planes and direct flights are not always available. (Abrahamsson 
& Sandahl, 1996) 

                                                        

3 Stock-out means short of articles in the stock. 
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4.4.4 Rail 

Railway transport has several advantages compared to road transport. One of the 
advantages is the low cost during the transportation. According an American research, 
road truck consumes 7.5 times more energy than railway transportation and which causes 
less environmental damages to the nature. With these reasons railway transport is more 
cost-effective and environmentally friendly at longer distance and a good substitute for 
distant road transports. (Abrahamsson & Sandahl, 1996) 

4.5 Sharing load capacity 

In order to move articles efficiently with minimal handling they are loaded into a carrier, 
which can be a trailer or container. If the entire carrier, or a large portion of the carrier, is 
filled, the shipment is addressed directly to the destination. This shortens a certain 
network thus decreasing the transport time. This is called FUL (Full Unit Load), FCL 
(Full Container Load) for a container and FTL (Full Truck Load) for trailer and is optimal 
for the shipper. If the shipper does not have enough articles to fill an entire carrier the 
shipment has to share the load capacity with the other shipments. In this case, the 
shipment need to go through the entire network and adjust to the type of transport 
provided. This is called LCL (Less than Container Load) for a container and LTL (Less 
than Truck Load). (Lumsden, 2006)     

There are five types of shipment which are categorized according to their weight (see 
Table 3 weight charts, and the illustration of distribution connection is presented in 
Figure 5). (Lumsden, 2006) 

Table 3: Weight charts (Lumsden, 2006) 

Sending weight (SW) Types 

>= 5 ton Full load  

1 ton <=  SW <= 5 ton Consignment goods  

100 kg <= SW <= 1 ton Part load  

1 kg <= SW <= 100 ton Packet goods 

<= 5kg Light goods 

With Full load the shipment is large enough to fill the entire carrier and it is dispatched 
without changing the carrier at the terminal. In this case, direct connection is established 
between the shipper and buyer resulting in reduced transport time and reduced/eliminated 
handling charge. Consignment goods is a type of transportation which does not require 
more than 5 customers to fill the entire carrier. A number of shipments is loaded at 
shippers and delivered directly to receivers without going through the terminal. Part load, 
this is the type of shipment mostly handled today. The shipment is too small to fill the 
carrier thus requiring more handling and sorting, which leads higher cost compared to 
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Full load and Consignment goods. The size of Packet goods is small, which indicates 
extensive handling and sorting. An example of Light goods is a letter. This type of 
shipment often has a distribution center in which the goods are sorted and documented. 
(Lumsden, 2006) 

Meanwhile, the cost of transportation depends on the size of the shipment. If the shipper 
can fill up the entire carrier, then the transport cost per unit or kg decreases. Sharing the 
load capacity is therefore a common used strategy to reduce the transport cost. One of the 
disadvantages with the strategy is that articles need to be collected at each sender and to 
be delivered to each receiver, which takes more time than direct delivery.        

 

Figure 5: Distribution connection (Lumsden, 2006) 

4.6 Incoterms 

In cases where a seller and a buyer are located in different countries and transportation of 
purchased goods is made internationally, it is essential to decide which point along the 
journey the responsibility of the shipment is handed over from the seller to the buyer. 
This point is called the critical point. (Abrahamsson & Sandahl, 1996) Critical points are 
decided on documents, risk and costs of transportation which are combined to form 
Incoterms. Incoterms are developed by the International Chamber of Commerce (ICC) 
for the purpose of eliminating confusion between the seller and buyer. Understanding the 
rules and regulations governing the delivery conditions differ from country to country, 
and port to port, which is why establishing a common term was crucial. Valid Incoterms 
were established in 2000 and has 13 different terms as shown in Table 4. 
(www.iccwbo.org, 2008, Abrahamsson & Sandahl, 1996) 

The 13 different Incoterms are grouped into E-, F-, - C and D terms. The E-terms means 
that the seller’s responsible is limited to keeping the goods available to the buyer. When 
the seller leaves the goods at the named place/port for transport without paying for the 
further transport, one of the three F-terms is selected. C-terms are chosen when the seller 

Consignment  Part load Light goods 

Region II 

Packet goods Full load 

Costs and time to handle and transport the goods increase 

Region I 
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arranges transport and its cost to the agreed destination without assuming the risk of the 
transport. D-terms imply that the seller’s cost and risk are maximized which means that 
the seller make the shipment available upon arrival at the agreed destination. 
(www.iccwbo.org, 2008, Abrahamsson & Sandahl, 1996)   

Table 4: Classification of Incoterms 

Group Incoterms 

E – Departure EXW Ex Work 

F – Main Carriage Unpaid FCA Free Carrier 

FAS Free Alongside Ship 

FOB Free On Board 

C – Main Carriage Paid CPT Carriage Paid To 

CIP Carriage & Insurance Paid To 

CFR Cost & Freight 

CIF Cost Insurance & Freight 

D – Arrival DAF Delivered At Frontier 

DES Delivered Ex Ship 

DEQ Delivered Ex Quay 

DDU Delivery Duty Unpaid 

DDP Delivery Duty Paid 
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5 Mapping 

In this chapter a description of the planning as well as purchasing strategy and the 
inbound material flow are presented. All information in this chapter is gathered from 
interviews with employees from appropriate departments. History of used transport is 
used to map the current material flow. 

5.1 Planning strategy 

Whirlpool’s planning strategy is controlled by SAP4. It occurs every 23rd week and spans 
26 weeks as shown in Figure 6. Whirlpool has a delivery time of 6 - 7 days, which 
indicates that ordered ovens should be delivered within 6 - 7 days after an order is placed. 
The average delivery time, however, is approximately 4 weeks. Customer orders are 
processed by a system called APO (Advanced Planning Optimizer), which is connected 
to SAP. Each time an order is placed SAP regenerates a new plan. The system is set up so 
that the customer can control the production and delivery date. During the first 6 - 7 days 
of the planning period, however, the customer cannot control the delivery date. 

 

Figure 6: Production planning 

Table 5 shows accuracy of the planning or, in other words, how correct the planning is 
compared to the order made in reality. During the period of 1 to 4 weeks the accuracy is 
95% which means that the production occurs as planned. Between 4 to 9 weeks the 
accuracy is around 60 - 70% and thereafter the accuracy goes down to 15 - 30%. During 
this last period shortage in materials is discovered and articles are dispatched by air in 
order to make promised delivery to the customer and not to cease the production. 

  

                                                        

4 SAP(Systeme, Anwedungen und Produkte in der Datenverarbeitung/System, Applications And Products 
in Data Processing) 

During the period customer can decide the delivery date.  

Monthly planning Weekly planning Everyday planning 

Week 4 Week 6-7 Week 9 Week 23 
Renew planning 

Week 26 
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Table 5: Accuracy of the planning 

Week from - to 1-4 4-9 9-26 

Accuracy  95 % 60 - 70 % 15 – 30 % 

The number of ovens produced is approximately 9 000 weekly, of which are 320 unique 
built-in ovens. Unique means difference in functionality, shape of the handle and colors 
etc. Whirlpool experiences difficulties in managing/planning all the articles because of 
the uniqueness.  

5.2 Purchasing strategy 

When a relation with a new supplier is established the purchasing department negotiates 
price, minimum quantity order5, delivery condition and form of forecast. The delivery 
condition concerns Incoterms which is described in chapter 4.6. It clarifies which party is 
responsible for the shipment during the transportation. Whirlpool strives to minimize the 
tied-up capital in the warehouse today and the purchasing department tries to obtain a 
delivery condition which can reduce both the costs and tied-up capital. Consignment 
inventory6 is used to solve the problem with the tied-up capital and the company has 9 
suppliers signed on the contract.  

Forecast is a plan for the future consumption of each article for a period of 26 weeks (see 
Figure 7). The forecasted amount for each week under the period of Firm zone is that 
which is guaranteed to be purchased by Whirlpool. The forecasted amount under the 
period of Trade off is that which Whirlpool is responsible for purchasing for its raw 
material. The forecasted amount under Forecast is simply prognosis and Whirlpool is not 
responsible for that. Which week these three zones are placed, depends on the negotiation 
with supplier. 

 

Figure 7: An example of forecast 

                                                        

5 Minimum quantity order is the minimum number of article which has to be purchased per order. 

6 Consignment inventory means that the supplier places their products on the buyer’s premises, such as a 
shop or warehouse, and gives the buyer permission to sell or consume them. The buyer pays for the 
products after they are sold or consumed, with that it prevents tying up capital on the buyer’s side. 
(www.inventoryops.com) 

Firm zone Forecast Trade off 

Period of 26 weeks 

Not responsible,  
just information 

Responsible for the raw 
material of the articles 

Responsible for 
the articles 
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After the contract with the supplier is made it is the material coordinator’s task to obtain 
the articles. SAP has control over the warehouse and constantly compares the balance 
against the amount ordered and safety stock. Every Monday SAP sends out the order of 
articles which need to be delivered. This order includes the prognosis of future 
consumption (forecast), which makes it easier for suppliers to plan future production.  

The entire plan is often disturbed, however, by incorrect delivery, miscalculations of the 
balance in stock and unexpected increases in production. Whirlpool has a policy 
“Customer excellence” which means that the customer can affect the production as well 
as a service. The following saying is stated in the company brochure: 

“The satisfied customers remain loyal to the brand and will return to us when the time 
comes to buy new or supplementary kitchen appliance.”   

The disturbances can result in the need for several materials to be distributed rapidly, 
within at least 7 days as Whirlpool promises a delivery time of 6 - 7 days. Under these 
circumstances the delivery is made by air instead of by sea or truck, which costs more 
and happens frequently.  

5.3 Inbound transport strategies 

Microwave oven assembly parts arrive at Norrkoping from all over the world. A large 
number of these articles are imported from Europe and Asia, and some are from the U.S. 
The articles are usually transported according to an agreement between the supplier and 
Whirlpool. Articles from Asia and the U.S. are usually dispatched by sea as it is the most 
economical. If it is the case that articles are small, expensive and fragile, such as a small 
electronics, then the articles are sent by air. Articles distributed by European suppliers are 
often transported by truck. Philips AB, which also produces household appliances, 
handles transport for Whirlpool as the company does not have their own department of 
transport logistics. Their cooperation is described in chapter 5.3.1. 

Today the inbound materials are handled by third-party logistics mainly Ewals, 
Cascinetta, Europatransport, Geodis Wilson, DHL and TNT. How these transporters are 
appointed depends on the following parameters: location of supplier, quality and price. 
The quality is measured as transport time, delay and damages on the shipment.     

5.3.1 Philips AB 

The cooperation with Philips AB began in the nineteen forties. At that time Whirlpool 
was owned by Philips AB and manufactured TV’s and radios. The factory started 
producing microwave ovens in 1962 together with Whirlpool. In 1993 the factory was 
bought by Whirlpool Cooperation and kept producing microwave ovens and does so to 
this day. As Philips AB had always taken care of goods transport for the factory they 
continue to handle it even though the ownership has changed. The collaboration benefits 
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both companies as the transport cost depends on weight and volume. By sending a large 
amount of goods it reduces the total transport cost.   

Philips AB’s involvement in the cooperation is that they negotiate freight fee with the 
transporter, deal with customs clearance for articles which are imported from overseas, 
goods searching and settle invoices which are then forwarded to Whirlpool. 

5.3.2 Ewals/Cascinetta 

Ewals is a transporter which collects shipments at suppliers in the Netherlands and 
Northern Germany and gathers them at their terminal in Venlo, the Netherlands. Articles 
gathered at the terminal before and on Friday are transported on Monday the following 
week and arrive at Norrkoping on Tuesday. The amount of articles transported varies 
each week. Figure 8 shows the transport cost from Venlo to Norrkoping calculated in 
SEK per kg. It shows clearly that the transport cost per kg increases while the total weight 
decreases. The average amount of articles transported from Venlo weigh about 1 600 kg 
and it costs 2 SEK per kg. 

Tranport cost from Venlo to Norrkoping
by Ewals 
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Figure 8: Transport cost from Venlo to Norrkoping calculated in SEK per kg 

Suppliers located in Italy dispatch articles to Cascinetta which is Whirlpool’s operational 
center in Europe. The articles forwarded are not only for Whirlpool, but also Whirlpool 
Cascinetta. In Cascinetta the articles are sorted for either Norrkoping or Cascinetta. 
Articles which are addressed to Norrkoping are then transported first to Skane in Sweden 
by train as well as ferry and then by truck to Norrkoping. The amount of articles 
forwarded from Cascinetta each week is stable, approximately 18 ton. The transportation 
including handling charge from Cascinetta to Norrkoping is about 1.43 SEK per kg.   
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5.3.3 Europatransport 

Europatransport AB is based in Norrkoping and offers transport solutions mainly by 
truck. The company has a broad contact network within Europe and has a terminal in 
Norrkoping which is convenient for Whirlpool.  

Europatransport transports goods from two suppliers, one in Poland and one in England 
(as shown in Table 6). These deliveries arrive at Norrkoping once a week. The shipments 
to which Europatransport transports are relatively heavy, often weighing more than 1 ton. 
Each time the truck collects shipments at the supplier an initial charge is incurred, which 
varies depending on the location of the supplier. The charge is approximately 1 000 SEK. 
It is therefore not profitable to use Europatransport if the goods are not heavy enough. 

Table 6: Material flow handled by Europatransport 

Supplier Incoterms 

Means of 

transport Country 

Frequency 

(Week) 

Weight 

(KG) 

Price 

(SEK) 

PL_1 EXW truck Poland 1 23 153 15 621 

GB_1 EXW truck United Kingdom 1 3 248 9 997 

 

5.3.4 Geodis Wilson 

With a global network of over 50 countries, Geodis Wilson is one of the biggest freight 
forwarder in the world. The company has its roots in Scandinavia though it has a strong 
presence in Europe, the U.S. and Asia Pacific region.  

Today, components from suppliers located in Asia and the U.S. are usually handled by 
Geodis Wilson and transported both by air and sea. The number of suppliers handled by 
the transporter is 32 in total as shown in Table 7. There are 12 suppliers dispatching 
articles from the port of Hong Kong, 4 suppliers from port of Pusan in Korea and the rest 
of the suppliers vary. Frequency in the Table 7 is defined as the interval between two 
deliveries. For example, a frequency of 2 means that there is a two week interval between 
deliveries. It is important to point out that frequency is calculated based on the number of 
deliveries made during the period of January to April 2008. (If there was no delivery 
made by a specific supplier during the mentioned period then the history of 2007 was 
investigated). Because of that, Whirlpool purchases articles only when they are needed. 
SAP sends an order to the supplier only when it is necessary and weight, volume and cost 
vary each time.  

Deliveries from suppliers located outside Europe are made by sea unless otherwise 
specified. It happens however that goods are often transported by air which leads to 
increased transport costs. 
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Table 7: Material flow handled by Geodis Wilson 

Supplier 
Delivery 
Days Incoterms 

Sea/ 
Air 

Port/ 
Air port 

Frequency 
(Week) 

Weight 
(KG) 

Volume 
(m3) 

Price 
(SEK) 

HK_1 27 FOB Hong Kong Sea Hong Kong 2 23 0,15 795 

HK_2 27  - Sea Hong Kong 6 83 0,33 3 212 

HK_3 27 EXW Sea Hong Kong 1 589 6,46 6 068 

HK_4 27 - Sea Hong Kong 9 5 024 8,61 4 891 

HK_5 27 FOB Hong Kong Sea Hong Kong 4 1 988 3,28 2 256 

HK_6 27 EXW Sea Hong Kong 3 216 1,11 893 

HK_7 27  - Sea Hong Kong 52 29 0,05 1 327 

HK_8 27 FOB Hong Kong Sea Hong Kong 9 1 106 4,65 2 561 

HK_9 27 FOB Hong Kong Sea Hong Kong 4 6 715 31,10 1 997 

HK_10  27 FOB Hong Kong Sea Hong Kong 52 753 1,23 876 

HK_11 27 FOB Hong Kong Sea Hong Kong 1 20 0.12 789 

HK_12 27  - Sea Hong Kong 9 100 0.15 1 450 

KR_1 33 FOB  Sea Pusan 3 170 0,87 3 688 

KR_2 33 FOB  Sea Pusan 7 150 0,50 770 

KR_3 33 FOB  Sea Pusan 4 69 0,23 812 

KR_4 33 FOB  Sea Pusan 4 418 3,75 2 332 

US_1 15 EXW Sea Chicago 2 5 386 55,25 19 522 

US_2 15  - Sea Chicago 52 230 1,10 4 041 

US_3  -  - Air Chicago 2 311 - 7 595 

TW_1  - FCA Seller Air Taipei 1 48 - 2 784 

TW_2  -  - Air Taipei 52 1 277 1,58 35 763 

JP_1 32 FOB Hong Kong Sea Tokyo 1 84 0,60 870 

JP_2  - CIF Norrkoping Air Tokyo 52 18 -  -  

KR_5  -  - Air Seoul 13 33 -  1 798 

CN_3  -  - Air CAN7 52 204 -  -  

CN_4 31 FOB Hong Kong Sea Shanghai 5 270 0,80 840 

CN_5 30  - Sea Ningbo 2 3 674 7,20 4 704 

CN_6 31  - Sea Xingang 3 890 8,60 6 743 

CN_7 27 FOB Shenzhen Sea Yantin 5 1 023 5,90 6 390 

JP_3 35 FOB Hong Kong Sea Kobe 9 550 1,30 1 022 

MY_1 24 FOB Hong Kong Sea Singapore 52 980 3,41 2 268 

US_4  - EXW Sea Atlanta 2 1 064 2,35 9 643 

 

                                                        

7 CAN (Guangzhou Baiyun International Airport) 
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5.3.5 TNT 

Articles from suppliers sited in Europe are usually transported by TNT. TNT offers part 
load and packet goods delivery and it usually costs more compared to normal road 
carriers. Weight limit for TNT delivery is considered to be around 100 kg. If it exceeds 
this threshold it is very costly (according to Philips AB). Table 8 shows the material flow 
handled by TNT.  

Table 8: Material flow handled by TNT 

Index Country Incoterms 
Frequency 
(Week) 

Weight 
(KG) 

Price 
(SEK) 

GB_2 United Kingdom EXW 1 6 896 

AT_1 Austria EXW 1 246 -  

CZ_1 Czech Republic EXW 1 122 2 573 

ES_1 Spain FOB Barcelona 9 98 1 539 

HU_1 Hungary EXW 1 210 3 609 

CH_1 Switzerland EXW 17 4 516 

BE_1 Belgium EXW 1 29 327 

DE_1 Germany EXW 1 102 1 480 

DE_2 Germany EXW 9 1 carton -  

DE_3 Germany EXW 4 - -  

DE_4 Germany EXW 4 268 2 115 

SK_1 Slovakia EXW 1 1 500 23 478 

DK_1 Denmark  - 1 44 -  

DK_2 Denmark EXW 2 76 -  

5.3.6 DHL 

Suppliers sited outside Europe normally dispatch their shipments by DHL and even 
suppliers in Europe sometimes send their goods by DHL. According to Whirlpool, in the 
beginning of the relationship a supplier dispatches a sample article by DHL and continues 
to do so even though the volume increases. DHL is also considered as part load and 
packet goods and their weight limit is around 100 kg. Articles dispatched from outside 
Europe by DHL are considered as high value per kg according to Whirlpool. 

Table 9: Material flow handled by DHL 

Index Country Incoterms 
Frequency 
(weeks) 

Weight 
(KG) 

Price 
(SEK) 

DK_3 Denmark EXW 1 65  - 

NO_1 Norway -  -  - - 

DE_5 Germany EXW 1 301  - 

HK_13 Hong Kong FOB Hong Kong 9 162 9 707 

TW_3 Taiwan  - 25  -  - 

DE_6 Germany EXW 1 2 363 8 383 

IN_1 India EXW 9 17 1 186 

HK_14 Hong Kong FOB Hong Kong -  84 3 746 

US_4 China EXW 2 53 2 380 
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5.3.7 Others 

There are other transporters such as CMA/CGM, Maersk, Damco and UPS which are 
involved in inbound transport. CMA/CGM, Maersk and Damco are ocean freight 
forwarders and usually send goods as FCL. UPS is similar to TNT and DHL and used by 
only one supplier. These transporters handle just one supplier and there is very little 
possibility for synergy at this point.   
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6 Analyses and recommendations 

In this chapter the analyses and recommendations are presented from logistics 
perspectives, in particular synergy perspective with the overall goal of reducing the costs 
associated with inbound transportation.   

6.1 Overall logistics perspective 

A difficulty Whirlpool is facing with inbound material transport is that articles which are 
transported by air could be transported at a reduced cost by other transport mechanisms. 
The cost incurred by transporting by air went up to approximately 2 million SEK in 2007, 
which was much higher than the cost made by transporting by sea which was around 1.5 
million SEK, see Figure 9. These numbers are calculated from the history of used 
transport by Geodis Wilson (The figure compares only the transport cost made by air and 
by sea). In the month of May and September the air transport costs were much higher the 
other months and at the same time costs incurred by sea transport dropped. If the 
company could have predicted the increase in production or had higher safety stock they 
could have avoided the excessive air transports and saved money.      

Transport cost air versus sea in 2007
by Geodis Wilson
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Figure 9: Transport cost air versus sea in 2007 

The pattern during the period of January to April 2008 at the same time point resembles 
last year, as shown in Figure 10. The demand for microwave ovens is not seasonal and it 
is therefore difficult to predict the coming demand. However, if the demand is similar to 
last year and Whirlpool has the same strategy from last year the pattern will be identical, 
which means the cost made by air transport will be much higher than sea transport. 
Besides, if the demand from the market goes up, more articles will need to be transported 
by air. 
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Transport cost air versus sea in 2008 
by Geodis Wilson
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Figure 10: Transport cost air versus sea in 2008 

An analysis over the current planning and purchasing strategy is that if production 
increases unexpectedly then certain additional articles need to be ordered as there is not 
enough in stock in the warehouse. These articles will have to be transported by air so that 
production is not stalled and delivery timetables are met. The guaranteed delivery time is 
6 - 7 days and the time it takes to receive the goods from Asia by sea is about 4 weeks. 
The time to obtain the articles is much longer than Whirlpool’s delivery time and this gap 
could cause the problems.  

This dilemma could be solved by raising safety-stock of articles which are often 
transported by air. A high air transport rate by the same supplier is a sign that there are 
not enough articles in stock. Although storing the stock produces certain costs, for 
example tied-up capital, there is a possibility that the company can save some money by 
transporting articles by sea instead of air. Table 10 shows how much savings the 
company can expect using this approach. If 50% of the shipments which are transported 
now by air are transported by sea, the amount saved will be approximately 541 000 SEK 
annually. The number is calculated from the frequency of air transport and its average 
cost in 2008, excluding the transport costs which the articles are transported by sea.   

Table 10: Savings made by transporting by sea instead of by air 2008 

 20 % 50 %  80 % 

Saved amount 216 405 SEK 541 014 SEK  865 622 SEK  

According to Whirlpool, articles from suppliers sited outside Europe should be 
transported by sea except under extraordinary conditions. Some articles have a delivery 
time of more than 2 weeks, and in that case it could take more than 6 weeks to obtain the 
articles (if, for example, the supplier is located in China). These articles are included in 
the category of under extraordinary conditions. High value per kg is also included in this 
category. According to the theory, if the value of the shipment is more than 800 SEK per 
kg it should be dispatched by air, considering the cost incurred by stocking, storage and 
risk etc. The optimal way, however, to decide which articles should be transported by air 
is to calculate exactly how much it costs to stock the articles in the warehouse. The costs 
can then be compared to the costs made by transporting articles by air as well as sea. If 
the total cost by air is cheaper than by sea, air transport should be selected. Such costs 



Analyses and recommendations 
 

 

-24- 

however do not exist in Whirlpool, which makes it difficult to choose an appropriate 
transport method.  

There are also some contract negotiation concerns. In the contract, product price, 
minimum quantity and delivery conditions are decided. The aim with the negotiation is to 
obtain as economical price as possible from the supplier but the consequences of the 
contract were not a central focus for the company, according to Whirlpool. The 
consequences could be, for example, if the minimum quantity is too large the articles are 
stored, resulting in tied-up capital in the warehouse. A lower price on the product can be 
followed by a delivery EXW condition, meaning that the buyer is responsible for the 
entire transport. Currently Whirlpool strives to obtain consignment inventory to struggle 
against tied-up capital, which can also result in higher prices on the product. The 
company has begun to pay attention to the entire logistics system when writing new 
contracts though it is difficult to observe the entire system without accounting for costs 
made by stock keeping. Besides, the purpose of providing the forecast to the supplier is to 
notify how much Whirlpool would purchase in the future. Giving a delivery time of two 
weeks from the supplier is therefore not tolerable, this issue should be also taken into the 
account.         

Logistics is about to observe the entire material flow, from obtaining the row materials to 
final consumption and find a balance between customer service and its related costs. It is 
therefore recommended that costs caused by keeping stock in the warehouse are 
evaluated. In negotiations with the suppliers Whirlpool needs to be aware of the entire 
logistics system. Appropriate means of transport should also be decided and included in 
the contract, as the company is unaware about transport methods from some suppliers. It 
can cause delays when the company needs to take some action related to transport. This 
information should be saved in the system and accessible to everyone involved in 
material handling.  

6.2 Synergy perspective 

Synergy is defined as followed: 

The cooperation between two or more factors (positive or negative) which can affect a 
process such that the overall effect of all the factors is larger than the sum of the 
individual effects of each factor. 

(Translated directly from www.ne.se) 
 

In this assignment it is explained as how to reduce the total transport costs by sharing the 
load capacity. In other words, shipments currently dispatched by each supplier are loaded 
together, possibly to FCL/FTL, in order to reduce the total transport cost.    



Analyses and recommendations 
 

 

-25- 

6.2.1 Within Europe 

Within Europe, shipments are usually dispatched by TNT and occasionally by DHL. The 
reason why TNT is chosen to handle the shipments within Europe is because they have a 
strong European presence. TNT has its roots in the Netherlands and numerous TNT 
global head offices are sited in Europe. Shipments handled by DHL and TNT are part 
load or packet goods and regarded as express goods. Under this designation the freight 
fee is often higher than common road carriers. The aim with synergy within Europe is to 
reduce deliveries by TNT as well as DHL and instead transport the shipments with 
existing transporters like Europatransport and Ewals. Figure 11 shows locations of the 
suppliers for which shipments are currently handled by TNT and Figure 12 the location 
of suppliers currently handled by DHL. As Ewals is sited in Northern Europe and 
Cascinetta in Southern Europe, suppliers are divided into two groups. Suppliers which are 
sited in Northern and Western Europe belong to group of Ewals. Suppliers sited in 
Southern and Eastern Europe belong to group of Cascinetta. 

 

Figure 11: Locations of the suppliers which articles handled by TNT 
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In this analysis a freight fee from supplier direct to Norrkoping and a freight fee to 
Norrkoping via either Cascinetta or Ewal’s terminal in Venlo are compared. If the freight 
fee to Norrkoping via one of these terminals is less expensive, the method to transport the 
shipments should be reconsidered. By maximizing utility of truck capacity the total 
transport cost from the terminals will be also reduced. Compilations of analyses are 
shown in both Table 11 and Table 12. 

Table 11: Compilation of price analysis – articles currently handled by TNT 

Index 

TNT direct to  
Norrkoping 
(SEK) 

TNT via 
Cascinetta 
/Venlo 
(SEK) 

Difference 
(SEK) Note 

GB_2 900 - - 6 kg is not heavy  
AT_1 6 000  5 900 140   
CZ_1 2 500 2 500 0  
ES_1 1 500 1 500 0  
HU_1 3 600  3 100 500   
CH_1 500 500 0 4 kg is not heavy, delivery 

occurs infrequently 
BE_1 330 220 110  
DE_1 1 480 1 300 180  
DE_2 - - - Not available 
DE_3 - - - Not available 
DE_4 2 100 2 390 - 290  
SK_1 - - - Handled by Europatransport 
DK_1 900 900 0  
DK_2 1 300 1 300 0  

Supplier GB_2 is located in England and dispatches articles weighing about 6 kg once a 
week. Since Europatransport picks up the goods from a supplier in England there is a 
possibility that the same transporter collects the goods from GB_2. An initial charge 
taken by Europatransport can be more expensive, however, than the cost to dispatch by 
TNT. Besides, the weight of 6 kg is not heavy.  

Forwarding a shipment weighing around 250 kg from supplier AT_1 in Austria to 
Norrkoping costs approximately 6 000 SEK by TNT. The cost to dispatch the same 
shipment via Cascinetta is approximately 5 900 SEK in total (5 500 SEK to Cascinetta, 
400 SEK to Norrkoping including handling charge).  

The costs to dispatch the shipments to Cascinetta from supplier CZ_1 and ES_1 is the 
same as to send to Norrkoping. Hence it is not profitable to send the articles via 
Cascinetta. 

Supplier HU_1 dispatches a shipment once a week with an average weight of around 210 
kg. The freight fee to transport to Norrkoping is about 3 100 SEK in total (2 800 SEK to 
Cascinetta and 300 SEK to Norrkoping). The freight fee to Norrkoping is around 3 600 
SEK, which makes a 500 SEK difference in these costs.  
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Supplier CH_ 1 dispatches goods weighing around 4 kg with an interval of 17 weeks. The 
delivery occurs infrequently and the weight of 4 kg is not heavy. In addition, the transport 
costs to Norrkoping and Cascinetta are the same.  

Supplier BE_1 is sited about 83 km south of Venlo. The transport cost to forward the 
shipment to Norrkoping via Venlo is approximately 220 SEK including a handling 
charge. The cost to send the articles directly to Norrkoping is about 330 SEK. 

Distance between Venlo and supplier DE_1 is 140 km. The cost to dispatch articles 
weighing 102 kg from DE_1 to Norrkoping via Venlo is around 1 300 SEK. The cost to 
send the articles directly to Norrkoping is about 1 480 SEK.   

With supplier DE_2 and DE_3 it was not possible to identify the price on the transport as 
the weights of the articles are missing. Distance between Venlo and the suppliers are 66 
km and 57 km. 

Whirlpool has decided that articles supplied by supplier SK_1 weighing about 1.5 tons 
would be transported by Europatransport. The decision seems appropriate from a cost 
perspective as the goods transported are heavy.  

DE_4 is sited 378 km from Venlo and dispatches articles weighing around 270 kg once a 
month. The freight fee taken by sending the articles to Norrkoping via Venlo is 
approximately 2 390 SEK in total (2 000 SEK to Venlo and 390 SEK to Norrkoping).    
The cost to send the goods directly to Norrkoping is about 2 100 SEK. 

Concerning DK_2 and DK_1, the fees to dispatch the articles to Norrkoping are the same 
as the costs to send the goods to Venlo.  
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Table 12: Compilation of price analysis – articles currently handled by TNT 

Index 

TNT direct to  
Norrkoping 
(SEK) 

TNT via 
Cascinetta 
/Venlo 
(SEK) 

Difference 
(SEK) Note 

DK_3 - - - Not available 

NO_1 - - - Not available  

DE_5 17 000  16 000 1 000  

DE_6 - - - Not available 

Location of supplier DK_3 is not clear and the weight which supplier No_1 dispatches is 
unknown. With that reason the costs to dispatch shipments cannot be identified. 
However, the optimal way to dispatch the shipments from supplier DK_3 and NO_1 is by 
DHL/TNT as it is not profitable to dispatch the goods via Venlo to Norrkoping. This is 
proved by the cases mentioned earlier.      

Norrkoping 

Venlo 

Cascinetta 

DE_5 

NO_
1

DK_3 

DE_6 

Figure 12: Locations of the suppliers which articles handled by DHL 
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The distance between the supplier DE_5 and Venlo is 54 km and the supplier dispatches 
articles weighing around 300 kg once a week to Norrkoping. The freight fee to send the 
shipment directly to Norrkoping is about 17 000 SEK and via Venlo is approximately 
16 000 SEK.  

As the location of DE_6 is not clear, apart from that the supplier is located in Germany it 
was not possible to perform an analysis on the supplier. The supplier, however, 
dispatches more than 2 ton each week. It is therefore recommended to be transported by 
one of the existing road carriers. 

Overall, it is not economical to forward the articles to Norrkoping via Cascinetta from 
suppliers located in Southern and Eastern Europe, considering the freight fees, handling 
charge and transport time.  

Considering the cases where shipments are dispatched by TNT from suppliers sited in 
Belgium, Netherlands and Northern Germany to Ewal’s terminal in Venlo, there is not a 
large difference in the costs either. It is, therefore, not beneficial to forward the shipments 
via Venlo, bearing in mind that the delivery time would be longer by passing through the 
terminal. If the shipments, however, are collected by Ewals instead of TNT there may be 
a possibility of seeing a significant difference in cost.   

Analyzing the history of used transport by Ewals, the transport cost appears to depend on 
mainly the weight, and distance between Venlo and suppliers. If the transported 
shipments are heavy (such as a ton), it is economical that shipments are collected by 
Ewals. For example, a supplier which is located 176 km away from Venlo and dispatches 
3 tons has a price of 0.29 SEK/kg, which is 3% of the freight charge taken by TNT. A 
supplier located 89 km from Venlo dispatching shipments weighing 20 kg has a price of 
34 SEK/kg. The price is 115% of the freight charge taken by TNT. A supplier which 
forwards the weight of 523 kg from 381 km of distance has a price 2.97 SEK /kg, which 
is 55% of the freight charge incurred by TNT. These relationships are illustrated in Figure 
13 and summarized in Table 13. 

Freight fee per kilo by Ewals and TNT 

30,00 
35,00 
40,00 

0,00 
5,00 

10,00 
15,00 
20,00 
25,00 

20 523 3000

Weight (KG)

SE
K/

KG Ewals
TNT

 

Figure 13: Freight fee per kilo by Ewals and TNT 
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Table 13: Ewals’ freight fees compared to TNT’s 

Case 
Weight 
(KG) 

Distance 
(KM) 

Price Ewals 
(SEK/KG) 

Price TNT 
(SEK/KG) 

Price compared to TNT 
(%) 

Case 1 20 89 34.00 29.56 115 

Case 2 523  381 2.97 5.40 55 

Case 3 3 000  176 0.29 9.66 3 

The analyses summarized above demonstrate that it is profitable to forward articles which 
are heavy by Ewals. If the weight limit is considered, from Figure 13 and Table 13 to be 
estimated around 100 kg, then the freight fee to dispatch the shipments to Venlo by Ewals 
becomes more economical than by TNT. The weight limit of 100 kg is also noted by 
Philips AB. Thus it is recommended that the supplier sited in Belgium, the Netherlands, 
Denmark and Northern Germany should dispatch articles weighing more than 100 kg by 
Ewals. The recommendation is based, however, on a cost, and not a time, perspective. 

6.2.2 Outside Europe 

Transport outside Europe is today mainly handled by Geodis Wilson. Although DHL, 
CMA/CGM, Maersk, Damco and UPS are used to dispatch the articles, there is very little 
possibility for synergy with these transporters. The reason is that DHL and UPS handle 
part load and packet goods, and the rest of the transporters work with only one supplier. 
In order to load articles from different suppliers into the same container the articles must 
be gathered at the same port and shipped by the same transporter.  

Geodis Wilson deals with articles from 32 suppliers which are located mainly in Asia. 
From the port of Hong Kong there are 12 suppliers sending articles to Norrkoping. If the 
total volume of the articles addressed to Whirlpool exceeds more than 25 m3 the goods 
should be sent as FCL. Figure 14 illustrates the frequency and volume for each supplier 
shipped from the port of Hong Kong. Supplier HK_3, for instance, dispatches articles 
once a week and the volume is around 6 m3. Supplier HK_7 dispatches goods once a year 
and therefore it does not appear under the week of 1 to 10. Supplier HK_9 forwards the 
volume of about 31 m3 with an interval of 4 weeks. The goods are already loaded as FCL. 
Consequently, if the other suppliers which dispatch shipments at the same point in time 
could load the shipments into the same container these goods would be transported free 
of charge. Price for FCL from Hong Kong is negotiated and volume limit for 40 ft 
container is approximately 50 m3. Thus theoretically supplier HK_1, HK_2, HK_3, 
HK_5, HK_6 and HK_11 can be loaded together into the same container. The savings 
can be made on this is approximately 145 000 SEK yearly as shown in Table 14.  

The other ports, such as Pusan, Tokyo and Shanghai, do not ship enough volume to be 
loaded as FCL. 
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Table 14: Savings can be made by sharing the load capacity 

Supplier 

Frequency 

(weeks) 

Loaded with HK_9 

(times/year)  

Price 

(SEK) 

Total 

(SEK) 

HK_1 2 13 795 10 335 

HK_2 6 4 3 212 12 848 

HK_3 1 13 6 068 78 884 

HK_5 4 13 2 256 29 328 

HK_6 3 4 893 3 572 

HK_11 1 13 789 10 257 

Total 145 224 

The presented solution above, however, is based on the compilation of average deliveries 
made from the suppliers in Hong Kong. In order to realize the solution it demands several 
changes in the current purchasing method. For example, cooperation between suppliers is 
required so that articles are delivered to the port at the same time point and loaded into 
the same container, or need someone who can coordinate deliveries from the suppliers 
and load the articles into the same container. Increasing the safety stock on articles from 
Hong Kong could provide more flexibility to place orders to the suppliers, which would 
give an opportunity for the material coordinator to coordinate the transportation. When 
deciding the number of safety stock, on the other hand, the amount of savings should be 
compared against the cost made by the storage.  

 



 

Supplier: Hong Kong 

 

0 1 2 3 4 5 6 7 8 9 10 (Week) 

HK_2: Volume 0.33 m3  

HK_3: Volume 6.46 m3  

HK_4: Volume 8.61 m3  

HK_5: Volume 3.28 m3  

HK_6: Volume 1.11 m3  

HK_7: Volume 0.05 m3  

HK_8: Volume 4.65 m3  

HK_9: Volume 31.10 m3  

HK_10: Volume 1.23 m3  

HK_11: Volume 0.12 m3  

HK_1: Volume 0.15 m3  

HK_12: Volume 0.15 m3  

LCL 

FCL 

Figure 14: The frequency and volume dispatched by suppliers sited in Hong Kong 
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7 Discussion 

In this chapter, possible solutions to reduce the transport costs that were not discussed in 
chapter 6 are discussed. 

7.1 Synergy 

Whirlpool has been considering hiring a container boat which load articles at ports of 
Asia and discharge them at the port of Norrkoping. The idea seems economical if the 
company could fill up the load capacity both ways. However, the amount of goods 
imported to Sweden from China is generally much larger than the amount imported to 
China from Sweden. Thus, it would be difficult to fill up the load capacity to China, and 
which makes the idea not profitable. 

Loading all the articles addressed to Whirlpool’s European factories from China into a 
container and unloading the articles at a European port, for example Amsterdam or 
Rotterdam can be a possibility to reduce the transport costs. From the port the articles are 
distributed to their destinations. With that the container is loaded as FCL thus 
transported economically. According to Whirlpool, Whirlpool Sweden AB is the first to 
purchase articles from China. The other Whirlpool’s European factories are investigating 
economic possibilities in China and have started to obtain articles from the region, though 
the amount of articles purchased is still minor compared to the amount purchased by 
Whirlpool. There is, however, definitely a possibility to load all the articles together in 
the future when the total amount of articles purchased becomes larger. 

7.2 Relationship with supplier 

According to Lumsden (2006) the trend in supply chain management is to reduce the 
number of suppliers. This results in reduced administration costs as well as closer 
relationships with individual suppliers. This close relationship can possibly benefit both 
companies in the quality of product, performance, product price and logistical efficiency. 
Disadvantages with this strategy are that the company needs to buy more from an 
individual supplier and the company loses independency.   

Whirlpool today strives to find ways to reduce the number of suppliers. This is done by 
contracting at least 10 articles from each supplier. The attempt is unfortunately disturbed 
by the marketing and culture of the company. The marketing strategy of the cooperation 
is termed “Perfect match” which means that the details of a certain oven should match the 
rest of the kitchen products (such as matching refrigerator and coffee machine). The 
developers at the laboratory prefer to add an extra touch to make an oven unique and 
special. Articles which satisfy these demands are often produced at specific suppliers. 
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Because of this it is difficult to eliminate the number of suppliers considerably. Overall, 
the company struggles to form an effective supply chain management.    

7.3 Incoterms 

There are no advantages or disadvantages concerning Incoterms. It depends on how 
companies wish to organize their transport for articles. If a company exports goods to 
several factories in the same area they may want to control the distribution by utilizing 
the capacity in the trailer and thus reduce transport costs, as noted by Philips AB. For 
instance, Whirlpool has a number of suppliers sited in Hong Kong. With these suppliers 
the company has one of the F-terms, which means that the main carriage is paid by 
Whirlpool but the cost made by delivering the goods to the port is paid by the supplier. F-
terms offer the company the possibility of organizing their own transport from the port.  

With suppliers sited in the U.S. and Europe the company has the delivery condition 
EXW, which means that Whirlpool has full responsibility for the transport from the 
premises of the supplier. EXW is beneficial as it allows control over transportation, 
which also ignores an opportunity to utilize the supplier’s network for distribution. They 
may have a more established method for the transportation and could provide faster and 
cheaper delivery. In that case, it is profitable to obtain one of the D-terms under which 
the supplier is responsible for the entire transportation. Such information is, however, 
regarded as a company’s strategy and is often hidden. By having a close relationship with 
suppliers it would be possible to obtain internal information such as the distribution 
strategy, which can benefit both Whirlpool and the supplier. 
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8 Conclusion 

This final chapter concludes the results of the study and suggests further researches.   

8.1 Results 

In conclusion, this analysis supports the claim that from a logistics perspective, 
increasing the amount of safety stock helps to reduce the number of costly air transports. 
In addition, this study suggests that decision making, such as which means of transport be 
chosen, would be improved if the entire logistics cost was estimated from the cost 
associated with stock retention. All necessary information negotiated between the 
supplier and the purchasing department should be kept in the system and available to the 
logistics employees.       

From a synergy perspective, it is demonstrated that shipments which weigh more than 
100 kg and dispatched by suppliers sited in Northern and Western Europe should be 
collected by Ewals, and gathered at their terminal in Venlo. The shipments can then be 
transported directly to Norrkoping once a week. This change will allow for articles to be 
transported more economically than if they went through TNT/DHL. Concerning outside 
Europe, as there are 12 suppliers sited in Hong Kong which forward articles to 
Norrkoping continuously, and one of the suppliers dispatches a container as FCL with an 
interval of 4 weeks. The other shipments which are forwarded at the same point should be 
loaded into the same container. As a result, the other shipments could be transported free 
of charge and Whirlpool could make a significant savings. However, it requires changes 
in the current purchasing system. 

There are also some ideas proposed which may help to reduce the transport costs. 
Loading all the articles which are forwarded from the same port and addressed to 
Whirlpool’s factories in Europe into the same container as FCL could be a cost-effective 
strategy. Having a close relationship with suppliers allows obtaining internal information, 
such as sharing the distribution network, which could also result in enhanced transport 
logistics.       

8.2 Suggestion for further research 

Investigating the right number of safety stock for each article is highly recommended. As 
previously discussed this may help in avoiding the number of air transports, but it may 
also reduce tied-up capital. Investigating the costs made by stock retention is also 
recommended in order to make the logistics system more efficient. 
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