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Objective:
To write a descriptive and evaluative master thesis about the consequences of the implementation of the Loading Ledge on logistical processes at the Distribution Centre in Älmhult and at the IKEA Stores.

Problem:
What are the strengths, weaknesses, threats and opportunities with the Loading Ledge from today’s point of view?

What adjustments have to be made to the logistical system at Distribution Centers and IKEA Stores in order to handle the Loading Ledge as efficient as possible during the entire implementation phase?

Method:
The research is performed as a case study where the study is mainly based on interviews with people who are working at IKEA. We have interviewed individuals that are key informants at the Distribution Centers and the IKEA Stores as well as responsible for the development of the Loading Ledge and the logistical processes.

Conclusions:
In this master thesis we have made a descriptive and evaluative analysis of the consequences of the implementation of Loading Ledge. 

The strength with the Loading Ledge is that it adapts and becomes a part of the packaging solution, not like the wooden pallet, which dictates the dimensions of the unit load. Another advantage is that is can be shipped all over the world throughout IKEAs global distribution chain.

We have found that the Loading Ledge has the potential to increase the overall supply chain efficiency. This is accomplished by higher filling rate in transport and more efficient handling at all participants of the supply chain.

The Loading Ledge has the possibility to replace the wooden pallet in the IKEA supply chain but the Loading Ledge puts new demand on the supply chain, which needs to be tackled. Within a few years IKEA needs to introduce a specialized platform that initially replaces the wooden pallet. To achieve higher efficiency the flow of information and knowledge is a central issue as well as proper handling equipment and Loading Ledge adapted packaging solution. All these aspects affect the logistical systems at the IKEA DC and Store

In the long run the whole logistical and packaging system needs to be adapted fully to the Loading Ledge to reap from the advantages of the Loading Ledge.
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1 Introduction

In the first chapter the background, definition of problem, purpose and demarcations of the thesis is explained. The introductory chapter creates a basic understanding of the background and stated problem for the reader and moreover describes the relevance for both the industry and academics. A shorter company introduction gives the reader an introductory insight of the case company.

1.1 Background

Today, companies understand that logistic flows have to be ever improving. This leads to the development of efficient and cost reducing systems that handle the flow of material and information. A company with efficient logistics system has a competitive advantage on the market.

The IKEA concept with cost-consciousness and the strive to achieve high efficiency as a competitive advantage has placed IKEA in a leading position within the furniture business. IKEA has always seen this as a challenge and can be regarded as a company that has a prominent position within the field of supply chain management and packaging logistics. IKEA has realized how much the distribution from suppliers around the world cost and highly values the importance of an efficiently working distribution system.

Logistics
 play a key role in any business. First, logistics and transport are two of the major expenditures in any business, thereby affecting and being affected by other economic activities.
 Second, logistics supports the movement and flow of many economic transactions; it is an important process in facilitating the sale of virtually all goods and services. To understand the role of the logistics systems from a systems perspective, contemplate this; if the product does not arrive on time, the customer cannot buy it. If the product does not arrive at the right place, or in the proper condition, customers will not buy it. Consequently all economic activities throughout the supply chain will suffer if the logistics is not working properly and efficiently.
  

As early as in the middle of the 1950s IKEA started to rationalize their handling of goods with the introduction of flat packages. This innovation meant that IKEA can ship more items in a truck and that less warehouse space is required, but is also means that since the customers assemble the product themselves IKEA can save labour costs and reduces and avoid transport damage.

The distribution of flat packages around Europe was up until a few years ago, done solely on standardized wooden pallet. In Asia and the rest of the world non-standardized local unit loads and paper pallets are used today. All of the used unit load carriers dictate the dimensions of the unit load and limit the utilisation in transport and distribution.

The administration and operation of a pallet system is associated with high costs. The costs are related to the transportation and distribution of empty pallets, every tenth IKEA transport carry empty wood pallets and securing the correct quality.
 These costs have led to the development of an alternative unit load system within IKEA. 

“We hate air”
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These few words represent IKEAs opinion on excess air in transports. IKEA have even had internal competitions with the goal of removing air from the packages and thereby also in transports. To IKEA, extra air in transport is unnecessary funds spent.

In their quest to minimize air in transports, IKEA has developed an innovation, the Loading Ledge
. The Loading Ledge has a low price, low weight, is strong, recyclable, and stackable.
Figure 1.1. The IKEA Loading Ledge
The Loading Ledge’s most important characteristic is that “one size fits all”. The unit load is built according to the size of the product and product packaging and not the other way around of adjusting the unit load to the dimensions of a wooden pallet. Another chief argument is that the Loading Ledge can be shipped all over the world, which the wooden pallet cannot since environmental issues limit the use of wooden pallets as a global unit load. The Loading Ledge has been used for two years in the IKEA supply chain and the results are very satisfying.
 

However, when implementing and constructing a totally new concept it might be hard to see the consequences and get a total view of the situation. Is IKEA aware of the affects the implementation of the Loading Ledge has on the supply chain?

1.2 Problem

The Loading Ledge concept puts new demands on the way of working with unit loads at IKEA DC (Distribution Centres) and IKEA Stores. The DC is a consolidation point where IKEA cross-docks
 inbound goods as well as stores and sorts the goods according to destination, which then is transported to destined store.
 

IKEA has very large flows of goods and the entire European material flow in the supply chain is based upon the wooden pallet. This means substantial changes in the supply chain and the material handling system when introducing a new system and way of thinking. Today the Loading Ledge involves extra activities such as palletising of goods on Loading Ledge at the quay in the DC. This activity is performed to be able to handle and store goods that are being transported on the Loading Ledge at all. The palletising includes a strapping activity to satisfy security demand in the racks.  The extra activities have to be weighed against among other things the improved filling rate in the transports, which in some cases can be improved by 40 percent.

The IKEA supply chain
 that includes supplier, DC, stores and shippers are affected by the implementation of the Loading Ledge. The introduction of the Loading Ledge leads to a number of possibilities but also has additional drawbacks. IKEA needs to examine and evaluate the nature and affect these consequences have on the whole supply chain. Thus a number of questions arise which is the foundation of this master thesis. 

· What adjustments have to be made to the logistical system at Distribution Centers and IKEA Stores in order to handle the Loading Ledge as efficient as possible under the current situation? 

· What are the requirements on the processes and activities at the Distribution Centers and the IKEA Stores when the use of the Loading Ledge increases?

· What adjustments have to be made to the logistical system at Distribution Centers and IKEA Stores in order to handle the Loading Ledge as efficient as possible during the entire implementation phase?

1.3 Objective

The objective of this master thesis is to write a descriptive and evaluative master thesis about the consequences of the implementation of the Loading Ledge on logistical processes at the Distribution Centre in Älmhult and at the IKEA Stores. Another objective is to answer the stated questions.

1.4 Focus and demarcations

The focus of this report is primarily on the current and future flow of goods on the Loading Ledge through the DC in Älmhult and the IKEA Store in Malmö. Processes and aspects in the IKEA supply chain that we study in this master thesis starts at the IKEA DC and ends at the IKEA Store.

DC operations affect the handling in the IKEA Stores; therefore they have to be considered in the analysis. The IKEA Store can be regarded as a commissioner of the DC services and for that reason put demands on the DCs.

The development process of the Loading Ledge is not taken into consideration and we do not look at the aspects that involve the constructional improvements on the Loading Ledge. 
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Figure 1.2. The IKEA supply chain, where this master thesis focuses on the DC and IKEA Store.

1.5 Target group

This master thesis is primarily addressed to IKEA where the Loading Ledge is being implemented. All involved personnel at IKEA who are working with the Loading Ledge might have interest in this master thesis. 

Our supervisors at the division of Packaging Logistics, in the department of Design Sciences at Lund Institute of Technology are addressed as well. Students with the emphasis on logistics and the role of packaging in a supply chain may also have an interest in this report 

1.6 IKEA - Company introduction
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Ingvar Kamprad founded IKEA in 1943. The company got its name from the founder’s initials: (I.K.) plus the first letters of Elmtaryd and Agunnaryd (E.A.), the farm and the village where Ingvar Kamprad grew up. IKEA originally sold pens, wallets, picture frames, watches, nylon and jewellery, which was distributed to the customers via the county milk van.
 

In 1948 the furniture was introduced into the IKEA product range and IKEA has had an explosive development and today the IKEA group of companies comprise of more than 200 stores in over 30 countries. In 1953 the first IKEA furniture exhibit was opened, which has become important to the IKEA concept. It was here the customers for the first time could see and touch the furniture before they decided to buy the products. It was also during this decade that IKEA started to design its own furniture and distribute them in the now well-known flat IKEA packages.
 

In the fiscal year of 2003 IKEA had a turnover of 11.3 billion €, 76.000 employees in 43 countries and 310 million visitors at the IKEA Stores worldwide. The IKEA business idea is:

“We shall offer a wide range of well-designed, functional home furnishing products at prices so low that as many people as possible will be able to afford them”

IKEA has a special outlook on “cheap” furniture. IKEA means that it is not hard to make expensive and elegant furniture since it is easy to spend and let the customers pay. But to manufacture beautiful and durable furniture to low prices is not as simple. Then one has to think differently, find simple solutions and save at all sections, except on the ideas.
 

IKEA is a production-oriented company, which try to make the distance between the suppliers and customers as short as possible. This is carried out to be able to live up the business idea about offering well-designed, functional and cheap products. When developing products, cooperation, communication and participation between designers, product developer, trader and suppliers are essential to be able to reach the goals of the business idea.

1.7 Outline of the thesis

This master thesis treats the traditional issues i.e. background of the thesis, methodology, relevant theories and the main research results. Chapter 1 works as an introduction and chapter 2 as our methodological guideline and case realisation. Chapter 3 is the theoretical frame of reference and our empirical studies are shown in chapter 4 to 7. Our case analysis can be seen in chapter 8 to 13 which is followed by the case conclusions and results.

Chapter 1 - Introduction

In the first chapter the background, definition of problem, purpose and demarcations of the thesis is explained. The introductory chapter creates a basic understanding of the background and stated problem for the reader and moreover describes the relevance for both the industry and academics. A shorter company introduction gives the reader an introductory insight of the case company.

Chapter 2 - Methodology

The methodology chapter describes the different research perspectives and approaches that are important to this master thesis. This chapter is important since here the authors describe the way they strive to attain validity, reliability and objectivity and also the importance of the impact of methodology on the end result. The chapter includes a description of the practical proceedings of the work.

Chapter 3 - Frame of references

In this chapter the authors describe the result of the literature study as a theoretical frame of reference that the master thesis is based upon. The frame of reference works as a foundation to the analysis presented later in this thesis.

Chapter 4 - The IKEA concept

This chapter describes the background and concept of IKEA and the IKEA supply chain on a fundamental level. It also introduces the Loading Ledge and its characteristics.

Chapter 5 - The Loading Ledge

This chapter describes the characteristics of Loading Ledge and explains and elaborates the Loading Ledge concept. A description of how the Loading Ledge works at IKEA is given. The implementation phase, requirements and potentials with the Loading Ledge are also presented in this chapter.

Chapter 6 - Studied processes and aspects - Distribution Center

This chapter describes the different processes and aspects that involve the present flow of goods at the Distribution Center. The processes and aspects described in this chapter illustrate the present situation, the need and the impact of the Loading Ledge.

Chapter 7 - Studied processes and aspects - IKEA Store

This chapter describes the different processes and aspects that involve the present flow of goods at the IKEA Stores. The processes and aspects described in this chapter illustrate the present situation, the need and the impact of the Loading Ledge.

Chapter 8 - The current situation at IKEA

This chapter is based upon the frame of references and the empirical studies and will discuss the findings of this master thesis. The current situation at IKEA and the positive and negatives sides of the Loading Ledge will be discussed thoroughly with the help of a SWOT analysis.

Chapter 9 - The Loading Ledge

This chapter is based upon the frame of references and the empirical studies and discusses the general findings of this master thesis. Aspects and issues that are central to the whole IKEA supply chain are analysed in this chapter.

Chapter 10 - Visioning the Distribution Center - Short time roadmap

This chapter concentrates on the GAP analysis of the Distribution Center over the short time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.

Chapter 11 - Visioning the Distribution Center - Longer perspective 

This chapter concentrates on the GAP analysis of the Distribution Center over the longer time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.

Chapter 12 - Visioning the IKEA Store - Short time roadmap

This chapter concentrates on the GAP analysis of the IKEA Store over the short time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.

Chapter 13 - Visioning the IKEA Store - Longer perspective

This chapter concentrates on the GAP analysis of the IKEA Store over the longer time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.

Chapter 14 - Conclusions

The conclusions are based upon the analysis and summarize the thesis. Furthermore the consequences of the results are discussed and the effects on IKEA presented.

Chapter 15 - Suggested future area of investigation
This chapter includes suggested future research issues, which might be important and interesting to research further, both internally at IKEA and in a more general perspective.

Concluding formalities

These chapters contain the concluding formalities such as references and appendices. 

2 Methodology

The methodology chapter describes the different research perspectives and approaches that are important to this master thesis. This chapter is important since here the authors describe the way they strive to attain validity, reliability and objectivity and also the importance of the impact of methodology on the end result. The chapter includes a description of the practical proceedings of the work.
Methodology can be considered as a guideline which the authors follow to achieve the goals and purposes that are set up in a research project. Without the fundamental knowledge of methodology, reaching the goals and creating a credible result will be difficult.
 There are several ways to realize the goals of a study and it is important that the authors describe the decisions they make, which form the study and thereby also shape the end result.
 

Method is a tool, the method is how we actualise the methodology, a way to solve problems and to generate and gain new knowledge. Everything that can contribute to achieve the set-up goals is a method. This, however, does not mean that all methods are of good quality and can withstand a critical evaluation.
 There is no method that guarantees a reliable result. Errors can arise, but the effect of the source of errors can and must be estimated and if possible avoided.
 

We use method since it is important to a research project in itself but also since it shows the reader how and why we performed the research. It thereby gives the reader an understanding of the research project and can by this also value what we have accomplished. 

2.1 Methodological perspective 

Depending on the basic view on the concept of knowledge, a researcher can be considered to belong to a certain paradigm.
 A paradigm can be explained as the point of view from where an observer views a phenomenon; it can also be compared to “a pair of eyeglasses that the researcher looks upon the world”
. A paradigm includes the following:

· The concept of reality, which includes an idea of the area of science that also guides what, is perceived as interesting subjects and problems. The concept of reality also point towards the result attempts. 

· The concept of science, which guides what, is regarded as good and useful science.

· The ideal of science, which guides what the role of the researcher has and is for examples ethics.
Based on these three statements there are generally three different paradigms: the analytical perspective, the actor’s perspective and the systems perspective, which all have different methodological approaches.
 

The methodological perspectives are described in literature by Arbnor and Bjerke
, Wallén
 and Björklund & Paulsson
 and are summarized below and the relations between them are shown in figure 2.1.
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Figure 2.1. Relations between methodological perspectives.

A broad definition of a system is a group of objects that interact. When observing something with a system perspective, reality is explained objectively and the reality is seen as a whole that differ from the included parts of the system. The build-up of the individual parts into a system creates synergy effects. The effects created by the relations of the pieces are emphasized in the systems perspective. The synergy effects, and the relations between the parts, are as important as the individual parts themselves. This also implies that the system as a whole has other characteristics than the separate parts. The system perspective rises from the need to follow, understand and plan ahead in complex contexts where a number of factors interact. The researcher examines the relations between a system’s different parts to be able to explain the underlying factors of different kinds of behaviours.

This master thesis is based on the system perspective. The Loading Ledge affects both the Distribution Center and the IKEA Stores. If the conditions for the Loading Ledge are correct and its environment is adapted for the Loading Ledge synergy effects will occur and the total efficiency and the whole will be in focus. The study is made at IKEA and it crosses intra-organizational boundaries that interact with each other. Some of these parts profit and others suffer during the Loading Ledge implementation. It is therefore important to for IKEA as a whole to know about these organisational issues so that sub-optimization does not occur. IKEA is however interested in the end result and if the Loading Ledge has an advantage as a whole.

We strongly agree with Lambert, Stock and Ellram’s
 views on the system perspective where they state; “The system perspective is a simplistic yet powerful paradigm for understanding interrelationships”
. The view that the system perspective states that all functions or activities needs to be understood in term of how they affect, and are affected by other elements, is a guiding star in this project. 

2.2 Methodological approach

According to Wallén
 the choice of methodological approach that authors make depends on the opinion they have on the relations between theoretical and empirical sources. There can be said to be generally three different methodological approaches; the inductive, the hypothetical-deductive and the abductive approach. 

Induction is the approach from where observations and empirical studies in reality, and the material found in reality is to be summarized to create a general theoretical conclusion.
 Arbnor and Bjerke
 describes induction as a scientific method where the researcher goes from single case studies to general laws, i.e. the formation of theories helped by actual knowledge. The inductive approach has been criticized since it only deals with theories that already exist in the empirical material. To be unprejudiced is very hard, if not impossible; study of a certain topic is initially chosen, which at the start creates some preconceived opinions on the subject.

Wallén
 believes that the hypothetical-deductive theory has a more important and independent role. The hypothesis is derived from theory and has to be tested through empirical studies. Holme and Solvang
 means that a theory can never be perfect and that the question, “why”, can always be asked. New hypothesis can always be derived and then tried on empirical material. To be able to stipulate a hypothesis the creator has to have a wide knowledge of the fundamental theories, which the hypothesis is based on. Abduction is somewhat similar to induction and looks for causal relationships between cause and effect, without the opportunity to manipulate the result.

We used the inductive approach since the researched issues, the Loading Ledge is a new concept and therefore relevant theory/understanding does not exist. This means that we need to start our research by empirical studies to create an understanding of the issue. The lack of understanding of the Loading Ledge also makes this research very relevant.

We started to collect information when observing the Distribution Center and the IKEA Store in Malmö. This created a basic understanding of the processes and logistical system. After that introduction we started to gather literature for a theoretical frame of reference. With earlier courses as a starting point we searched for literature that was linked to logistics, material handling and packaging. This collection of facts stretched over a wide range of literature and were also guided by our supervisors at the institution 

The next phase was to decide the persons at IKEA that we needed to interview in order to form the empirical study of the implementation at Distribution Center and IKEA Store. Our supervisors at IKEA helped us to select the appropriate individuals for an interview. When the empirical information was gathered we returned to the literature and evaluated if we needed additional facts or if some of the collected could be removed.

Finally we came to the conclusion that we needed further information from the people working with the Loading Ledge on an operational level. We collected information about the Loading Ledge at the Distribution Center in Älmhult with a questionnaire.

2.3 Quantitative or qualitative research

The collection of empirical data, regardless of methodological approach, can based on the character of the information be divided into qualitative or quantitative methods and which methods that are used depends on what kind of result the research want to achieve.

Qualitative methods are characterized by the fact that they usually end up in verbal or written formulations. The qualitative methods more often aim to study something in more depth and the phenomenon itself. The use of measurement, quantification through statistics and similar methods are usually classified as quantitative methods.
 Backman emphasises that the distinction between qualitative and quantitative methods does not mean a shift in perspective, paradigm or approach.

We when collected data whether it were qualitative or quantitative we had the [image: image6.png]


goal that it was to create a convergence of multiple sources as in our revised figure 2.2.

Figure 2.2. Convergence of multiple sources, revised from Yin.

2.3.1 Qualitative methodology

Qualitative methods imply a low degree of formalization. Qualitative methods are not focused on attempting to generalize the information; instead the purpose is to create a deeper understanding and more general view of the studied phenomenon.
 Qualitative studies aim to examine of which type of character a phenomenon is and how it is supposed to be identified.
 Qualitative methods include and combine the following methods: observations, interviews and analysis of sources.

2.3.2 Quantitative methods

Quantitative methods are more formalized and structured than its qualitative counterpart. The methods are in a higher extent controlled by the researcher and the researcher does not have a personal relation with the source of information. This is necessary because of the formalized structure of the method where the results later have to be tried and tested to see if the results apply on all units. The main problem with quantitative methods is that people place too great faith in numbers, which can lead to misuse and misconstruing the information. A certain relationship does not get more objective or truer because it is expressed in numerals and numbers. 

2.3.3 Our choice

We have observed the Loading Ledge at the Distribution Center and at the IKEA Store. Through interviews, observations and a questionnaire we have collected data from individuals at different levels within the IKEA organisation. This information has been the groundwork for us to analyse and then ended up in a few formulations that are given in the results and conclusion chapter. The purpose of the study is to describe and evaluate the implementation of the Loading Ledge at the Distribution Center and IKEA Stores. The master thesis gives IKEA a deeper understanding of the different aspects that are crucial for a successful introduction of a new unit load carrier in the logistical systems at the Distribution Center and the IKEA Stores. 

2.4 Case study design

The types of questions asked in research are in the type of: “who”, “what”, “where”, “how” and “why”. When trying to answer explanatory questions about a contemporary set of events or issues, over which the investigator has little control, the case study is often a selected research strategy.
 The case study method is often chosen because the researcher wants to know how the context of the phenomenon of interest affects the outcome.
 One definition of case study is:

“The essence of a case study, the central tendency among all types of case study, is that it tries to illuminate a decision or set of decisions: why they were taken, how they were implemented, and with what result” 

There are five components of the research design that are especially important. These components determine or guide the author when choosing a research strategy.

· The study’s question – The case study is most appropriate for answering “how” and “why” questions.

· Study propositions – The questions do not always point out what to study, which is what the proposition does. If the study does not have a proposition it should at least have a purpose.

· Unit of analysis – What is the case study about?

· The logic linking the data to the propositions

· The criteria for interpreting the findings

A case study methodology is often desired when trying to answer the “how” and “why” because of the depth and insight into a little known phenomenon. If the researcher wants to get a better understanding of an occurring activity, a quantitative method is preferred.

Qualitative methods are favoured if the ambition is to explain a phenomenon because they grant depth and richness and really look into the “how” and “why” questions and construct idiographic knowledge. A more commonly used way of a case study research is to build and collect theory which later can be tested using further case studies, survey data or other relevant method.
 This master thesis is a part of this case study chain and will most likely be followed by another.

2.4.1 The case study in this master thesis

The first three components of the case study research design tells us what data should be collected and the last two what is to be done after the data is collected.

In this report, the problem of the master thesis
 describes the primary questions of the study. The problem can by itself serve as a starting point but a formulated objective
 helps to define the problem and specified questions. The focus and demarcations
 made further specifications, which described the interesting areas of research that was to be analysed more in detail. These introductory chapter serve as a starting point for the master thesis and what kind of data that should be collected and what knowledge that should be obtained to be able to make the correct analysis. 

In the analysis
, the case study of IKEA is analysed on the foundation of certain key points that link the data collected in the case study to the objectives and problem of the thesis.

2.4.2 Choice of case study

This master thesis is created from the need on IKEA to visualise the effect of the implementation of the Loading Ledge at IKEA. The analysis on this report is based on the case study performed at IKEA. Many of the structural choices of the master thesis were done from the start by IKEA because of our lack of knowledge of the IKEA supply chain and organisation.

The DC in Älmhult is divided into two parts, DC North and DC South. We have chosen to limit our study to the south part of the Distribution Centre in Älmhult. The reason to exclude DC North is that DC South can serve as a model for most IKEA Distribution Centres. Many of the DCs around the world are “copy paste” products based on the DC South in Älmhult This gives us and IKEA the opportunity to generalize the result of the case study. We chose to study the IKEA Store in Malmö since it was the closest store relative to Lund and it is also a store that represents the general IKEA Store. 

Due to the complexity of the flow of goods and the differences in unit load carriers around the world, the master thesis is limited to describe and evaluate the material flow in Europe. The reason is that the wooden pallet is used in Älmhult, Sweden and the rest of the DCs in Europe. We also look at the incoming material flows from the rest of the world since they also affect the DC and IKEA Store.

It is important to realize that the IKEA supply chain is a bit different from other supply chains in the way that IKEA controls the whole chain. According to Mattsson
 the supply chain ties companies’ information, material and financial flows together. This shows that the IKEA supply chain is an integrated flow of material through the same company, not a general supply chain that crosses company borders. The chain is of course run according to all supply chain management rules with the goal to make the whole chain as efficient as possible and will in the report be related to as the IKEA supply chain.

2.4.3 Case study objectivity

Arbnor and Bjerke
 mean that the hardest thing is to identify the values of the researcher so that they do not harm the credibility of the research. To not have preconceived ideas about a subject is very hard, and this might affect the objectivity if not noticed. The important factor to be able to stay objective, is to be aware of our own ideas and the values we possess. 

When having analysed our values and ideas we feel that we as far as possible have been objective to the subject. Influence from the interviewed individuals at IKEA and their opinions have affected the result but we are aware of this factor. We have interviewed individuals at IKEA with different background and positions so that the variety and range of opinions have been extensive, which imply a higher possibility to be stay objective.

2.4.4 Case study map

Yin
, Mentzer
 and Storhagen
 has inspired the structure of our case study map. In figure 2.3 we illustrate the practical case study process and structure we have based our work on. 


[image: image2]Figure 2.3. The process chart used in this master thesis.

2.5 Case study process

The case study process describes the way we performed the case study and tackled the different issues and part of the master thesis.

2.5.1 Introduction / comprehension phase

To obtain a basic understanding and knowledge about how IKEA is built-up and the organisation, we had a two-week introduction at IKEA. Together with staff at IKEA we studied the logistical flow inside the Distribution Centre in Älmhult and thereby got the basic insight in how the operation is run. We also participated in the unloading of goods carriers to see how the Loading Ledge functions in the different unloading activities. The same thing was done at the IKEA Store in Malmö; which created a general insight of how the Loading Ledge affects their operations. Two introductory, interviews/meetings with relevant individuals and our supervisors gave us the basic strategic insight.

2.5.2 General problem and purpose discussion

After having the introduction weeks, we discussed the background of the study with the supervisors at IKEA and then formulated a first problem definition and purpose of the study.

The problem formulation has been changed and refined many times during the evolution of this master thesis. The basic problem has always been fixed but the details have been changed.

2.5.3 Methodological studies

We studied the different methodological theories to be able to decide which correspond to our views and the actual project. We discussed the choice of methodological perspective and approach, our case study design and approach, which resulted in this chapter.

We also attended an introductory course in undertaking master thesis research, with the aim of “offering knowledge and the basic proficiency concerning planning, structure, choice of methodology and working method, which are necessary when creating a master thesis”
 The course gave us an general overview of the process of creating a master thesis and also the opportunity to relate our project to other students master thesis projects. 

2.5.4 Methods of collecting data – Literature studies

The following sections describe the design of the inquiry and the set-up of the study. The methodology states the wholeness of the master thesis by establishment of used methods for collection and processing of data, and the relations between these.
 

Literature studies

Literature is referred to as written material. It can be books, brochures or periodicals. The data that is gathered from literature studies is called secondary data. This means that the information is compiled for another purpose than the study in question. It is important to be aware of that the information might be angled or not complete.

For case studies, theory development is essential. The goal of the research of theory is to create a sufficient theoretical base, which then is used as a framework in the following research. It is hard and time-consuming to collect relevant theory, but to overcome this; the authors have to prepare themselves. Reviewing the related literature, discussing the topics and ideas, and asking challenging questions about what is supposed to be studied, why it is studied and what is supposed to come out as a result of the study.

Appropriate information and literature has been selected with help from supervisors at the institution and from references in books we have been recommended. The literature study mapped out existing knowledge in the field and helped us to build a theoretical frame of reference.

The first step was to find related literature to general supply chain management, logistics and packaging logistics. The purpose was to get an understanding of basic theories and models. These could be used as a foundation for further literature studies. 

A good rule is to always examine which sources are available before starting an extensive collection of information. When interpreting a source it is important to consider the moment when the source was written. Opinions can vary considerably depending of the historical timeframe; compare this to what was written before on paradigms.

The collected theoretical material is gathered from many of the leading authors within the subject, which by their prominent position improved the theoretical reliability of this master thesis. When a large enough quantity of theoretical material has been gathered, it can be evaluated, processed, revised and examined again to decide if it is relevant to the stated problem.

The theoretical frame of reference was written early in the study as a base and framework for further research. A thorough and consistent discussion under a long period of work with the chapter resulted in a strong foundation and understanding of the subject matter and the connections to relevant subject fields. When a deeper understanding of the company and the essence and focus of the topic was clear a revision of the theoretical frame of reference had to be done.

2.5.5 Methods of collecting data - Empirical studies

In table 2.1 we have Yin’s “Six sources of Evidences: strengths and [image: image7.emf]Archival records
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weaknesses” which summarize the characteristics of different sources.

Table 2.1. This is Yin’s “Six sources of Evidences: strengths and weaknesses” which summarize the characteristics of different sources of information.

Direct observations made at IKEA

Facts from observations help to provide additional information about the topic that is being studied. 

“If a case study is about, for instance, a new technology, observations of the technology at work is invaluable aids to any further understanding of the limits or problems with the technology”.

We have performed several observations of the loading and unloading of containers and trucks filled with goods carried by the Loading Ledge and the DC and Store operations. The observations gave us in the introductory phase of the master thesis a general knowledge about the IKEA Store and DC. In the latter phases observation gave us the possibility to study a process or activity in more detail.

We think that the observations are very valuable and contribute in a good way to the empirical material collected throughout the master thesis; therefore photographs have been taken as documentation as well. To increase the reliability of our observations we were always two that participated in the observations. We used an observation protocol to structure the observations, which can be seen in Appendices A.

Questionnaires carried out at IKEA

Questionnaires consist of a number of standardized, in advance defined questions and reply alternatives. A questionnaire is an instrument with which one measure people’s behaviour, opinions and feelings.
 We have constructed a questionnaire, which we asked co-workers at DC South in Älmhult to participate in. By creating a questionnaire we were able to in an easy way obtain the general perceptions and opinions on the Loading Ledge of the co-workers. Gathering this information would only be possible otherwise by interviews and since there are more than 100 co-workers this both saves us time and makes the result easier to analyse.

The questionnaire starts with a short introduction and then continues with 19 questions where 15 are answered by checking in a box. We wanted the participant to elaborate their answers so we formulated the questions so that they were easy to elaborate. The questionnaire can be seen in Appendices B.

 When the participant filled out the questionnaires we were present to answer any questions and also to give the proper instructions. This reduced the possibilities for misunderstandings and errors. 

Questionnaires form the basis of primary data, i.e. data that has been produced for the present topic. To avoid the misinterpretation, carefully selected questions have been chosen to get the most accurate data out from it.
 The results of the questionnaire are used as material through out this thesis and the summarised result can be seen in Appendices C.

Interviews

Interviews are one of the most important sources of case study information.
 The interviews we carried out gave us primary data, i.e. information with direct relevance to the purpose of our master thesis. Since we formulate the questions we feel are interesting to the case study, it gives us the possibility to get a deeper understanding. It also gave us the possibility to adjust the questions to the person interviewed and the prior answers.

A key informant is a person who is very valuable to the gathering of information since the key informant provides us with a deeper insight into the studied phenomenon. But there is also a risk that this person is subjective to the matter since they are very involved in it. Therefore it is very important for us to have corroboratory information from other sources, which also might have contradictory information that is interesting. We have during the master thesis always interviewed two persons about the same issues, which reduced the risk of the information being one-sided.

To obtain objective primary data, the interviews were performed with personnel on different levels within the organization of IKEA. By interviewing people from different parts of the IKEA organisation we created a good general picture of the IKEA supply chain and also a deeper comprehension of how the Loading Ledge affects different parts of the organisation. We have tried to avoid the fact that qualitative interviews may not always generate relevant information by in advance structuring how we were to accomplish the interviews. This was done by setting up a number of questions that worked as a interview framework and depending on the person interviewed and their position within IKEA the relevant questions was lifted out. All the interview questions can be seen in our Interview protocol in Appendices D. The questions that were to be brought up during the interview was always sent to the respondent in advance so they could prepare themselves, thereby we also got more qualitative answers to our questions.

Open-ended interviews

In the beginning of the master thesis work we performed two open-ended interviews, which are interviews where the respondent is asked for facts of an issue but also the opinion about events. Sometimes the respondent can propose his or her opinion about situations and that opinion can be used for further inquiry. Generally this interview is of a more conversational manner. 
 These interviews gave us the possibility to ask questions about our first impressions of IKEA and the subject we were to study. We also got a deeper introduction of the different aspects of the subject during these interviews by key informants. Only the topic of the interview was known but no specified questions were sent out in advance.

Focused interview 

The rest of our interviews were focused interviews, which were shorter than the open-ended interviews, about one hour and they were also more structured. These types of interviews are often based on a set of questions derived from theory, other interviews or a case study protocol. The focused interview can still have an open-minded character and assume a conversational manner, where the questions are formulated along the way. 

We also conducted two structured interviews via e-mail. The first interview was to gather further empirical information in the later parts of the project and did not need a person-to-person interview. The second was performed via the Internet and with the help of our supervisor who was travelling to Iceland to meet the respondent in other matters.

Documents and archived records

The most important use of documents and archived records is to corroborate and expand confirmation from other sources. Document and record have an overall value as a source and may therefore contribute to the quality of the research.
 We have searched for relevant material all through the study, and the useful information has been used as a compliment to other sources, and thereby creating higher credibility. 

The information gathered have been used throughout the master thesis to support other sources and also to give us an introduction of the particular thing we were studying at the moment. The information was collected at IKEAs intranet side, IKEA Inside, which is an internal network of web sites within the IKEA Group of Companies. It is a source of information to all IKEA co-workers with the access to a personal computer.

We also collected internal documents and material by searching and asking for it from relevant individuals at IKEA. Sometimes information came up during an interview´, which we also could corroborate by material that the interviewee could provide us with.

Workshop

A workshop was conducted in Älmhult with our supervisors at IKEA. We used the workshop to verify as well as clarify our thoughts and early analysis. The workshop gave us new angles of approach and guided us into the right direction. 

We also had the chance to test our ideas about the thesis analysis at an early stage and thereby see if we shared the same thoughts about the end result. The workshop lasted for two hours and opened with a description of our early analysis. After our presentation, our supervisors shared their thoughts and a discussion about the set-up of the analysis took place.

The workshop gave us many new angles of approach, which has after that been very helpful. The participants of the workshop could also demarcate us from areas that were not central to the master thesis.

2.5.6 Processing of collected data - Analysis of the research

The analysis consists of examining, categorizing, charting, or otherwise recombining the evidence to address the initially stated problems of the study. The strategies and techniques to analyse case studies have not been well defined in the past, which can make the analysis hard. Yin
 therefore feels that the analysis depends, to a large extent, on the investigators rigorous thinking, along with presentation of enough evidence. Another important factor is the consideration of alternative interpretations of the studied phenomenon. Wallén
 has the same opinion as Yin, that the interpreter plays a crucial role, and that the analysis is dependent on the interpreter. 

To have a general analytic strategy in the beginning is very important for the result of the case study. The ultimate objective is to treat the evidence and information fairly, to produce a convincing analytic conclusion and to rule out alterative interpretations.
 

After the collection of information, the material is unstructured and extensive, which calls for an organisation of the information. This can be done through a global analysis, which means that the starting point is the collected information as a whole and from that then sort out the central issues. The other way is to start from the single parts and build a total understanding of the collected material.
 Backman
 believes that most of the analysis however, is done continuously during the data collection process. During this phase the authors are to produce a general picture of the situation and the underlying causes to the studied problem or phenomenon.

After collecting the needed data with all of the above listed methods, we use the information to answer the problems and fulfil the objective of the master thesis. The writers have mainly designed the set-up of analysis but our supervisors at IKEA and the division of packaging logistics have given their different views and assistance in the train of thoughts. The analysis follows in large extent the same type of design as the empirical studies. This gives the reader a clearer picture and is hopefully easier to read and see the coherence in the text.

In the analysis we have mainly used two types of analysis methods, the SWOT and GAP analysis. The SWOT analysis is concerned with the analysis of an organisation’s internal and external environment. The aim is to identify the internal strengths (S) and weaknesses (W) and the external (and internal) opportunities (O) and threats (T). Then the strengths are used in order to take advantage of the internal and external opportunities and avoiding the threats and addressing the weaknesses.
 

The SWOT analysis is a valuable tool because it invites us as researcher to consider all aspects important to the studied objects and helps us to organize them. However, according to Panagiotou
 the normal procedure of a SWOT-analysis is generally open and unstructured. Panagiotou has developed the Telescopic Observations strategic framework (TO SWOT), which we used and adapted to fit out need and demarcations, se Appendices E:1 and E:2. With the Telescopic Observations strategic framework it was easier for us to make a structured analysis of the current situation at IKEA. The TO SWOT has many very important areas of analysis, albeit they are not relevant to our case, which is why we do not address them. Our adapted TO SWOT can be seen in Appendices F:1 and F:2.

The current situation and the different aspects have been analysed with the help of our devised TO SWOT structure. The whole SWOT-analysis can be found in Appendices G. We then took the result of the analysis and evolved the five most important aspects of every category (see figure 2.4). 
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Figure 2.4. Our adapted TO SWOT

A GAP analysis is a tool that is used to analyse the gap in time between two points. If there is a point of origin and a vision, the analysis fills up the empty space in between. The GAP analysis is used to create a roadmap of possible ways to tackle different issues and aspects.

The result of the IKEA SWOT was used as the basic structure for two GAP analyses. The possible future situations at Distribution Centers and IKEA Stores have been analysed by a GAP analysis. The GAP-analysis has been divided into two separate chapters; the first brings up the Distribution Center and the second one that brings up the situation at the IKEA Store. Each chapter is divided into a GAP-analysis that covers 0-3 years respectively 4-10 years from the present date.
The Loading Ledge analysis is a discussion about the Loading Ledge concept, the implementation phase and how the conditions for the Loading Ledge affects different aspects e.g. efficiency, quality and information. 

2.5.7 Writing the report

As the work progressed, the qualitative report was written continuously. It is of great importance that ideas and thoughts permeate the master thesis from the beginning all the way to the end. It is also essential to consider, discuss and to try to define the layout and terminology at an early stage of the timetable. Hence, we have at all times during the creation of the report written down questions, thoughts, and analysis prospects that can be used at a later point of time.

2.5.8 Master thesis at a company

In the initial phase, IKEA assisted, introduced and guided us into the right direction of the report. This helped us to get a rapid start and to get hold of key information as well as key informants in the beginning of the process.

The demand for independence on the authors becomes even more important when master theses are written for a company. The company may influence the layout and realization of the thesis as well as have a different view on the data to be collected.
 It is important as a writer to be keen on advice and ideas but also be aware of the responsibility that lies on the authors. The authors of the report have to answer to all choices and decisions that are made along the way. Thus, the objectivity questions become increasingly prominent. For that reason, we have in the beginning tried to defuse the impact of internal documentation and to conduct conversations with personnel that are not only key informants. Further on, we have carefully listened to our supervisors at IKEA but after the conversation tried to build up a more profound and general understanding of the situation ourselves.

2.6 Case study quality

Validity, reliability and objectivity are three ways to measure project credibility and research quality. These three aspects must always be considered in a scientific work
 and are show in figure 2.5.
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Figure 2.5 .Revised illustration of the concept of reliability and validity.

2.6.1 Validity

According to Wallén
, an important demand on measurements is validity, i.e. what is intended to study really is measured and nothing irrelevant influences the result. Validity is dependent on what we measure and if that is connected to the stated problem. It is obtained by a clear apprehension of the background factors and causal relations. 
 

· External validity: Establish a domain to which a study’s findings can be generalized 

It is important to measure and study relevant information to be able to attain a consistency and flow in the case study. At the beginning we did a detailed and systematic planning of the case study. We also made a time plan of the study to structure or work, which we have followed. This selective way of working excludes irrelevant information that can be misleading. A continuous dialog with our supervisors at IKEA and the institution as well as discussion between the writers guided us into the right direction and a study of relevant facts. Literature has been selected together with our supervisors at the institution.
2.6.2 Reliability

“Reliability is defined as a measurer’s ability to repeatedly yield similar results across similar situations”.
 

It is determined on how the studies are performed and how precise the processing of the information is, i.e. absence from random faults.
 
 According to Arbnor and Bjerke
, the system perspective holds a practical manner. The essential is what the results are going to be used for and not how the measurement is performed and the precision of it.

The main part of the empirical data was collected at IKEA through interviews and discussions with individuals inside the IKEA organization. Reliability is the “absence of faults that are random“
. We have written down interview and questionnaire questions in advance and these documented questions can be viewed in Appendices D respectively in Appendices B. The interviews and the workshop have been recorded so others can examine the contents. The observation schedule has documented the question that we asked during our introduction week at the Distribution Center in Älmhult and the IKEA Store in Malmö. It also specified what aspects and issues we were to look at during the observations.
3 Frame of references

In this chapter the authors describe the result of the literature study as a theoretical frame of reference that the master thesis is based upon. The frame of reference works as a foundation to the analysis presented later in this thesis.

Historically a company’s capability to compete on a market has been dictated by the physical products functionality, performance and technical quality. The ever-increasing competition from global corporations is changing this. Global competition has led to the fact that the functionality, performance, technical quality is taken more and more for granted. These variables are regarded as the basic market conditions that must be fulfilled by a company to be allowed to compete on the market. To be a strong competitor one must also supply competitive service.

3.1 Logistics

The principal goal of logistics is to deliver the finished product, guide and control warehouses and material flows to the right place, at the right time, to the lowest total cost. This creates a complex system of processes and flows, which must be coordinated and controlled to reach the goal. There are several definitions of logistics, where the most acknowledged is the Council of Logistics Management’s definition:

“Logistics Management is that part of Supply Chain Management that plans, implements, and controls the efficient, effective forward and reverse flow and storage of goods, services and related information between the point of origin and the point of consumption in order to meet customers' requirements.”

A number of the processes included under the logistical umbrella are given in figure 3.1, which demonstrate that logistics is dependant upon natural, human, financial and information resources as key inputs. Material is managed by logistics in the form of raw material, in-process inventory and finished goods and is supplied by suppliers. Management actions provide a logistical framework for activities through the process of planning, implementation and control. The outputs are competitive advantages, time and place utility, efficient movement to customers and providing a logistical service mix so that logistics becomes a proprietary asset to the organisation. The outputs are made possible by the effective and efficient execution of the logistical processes.
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Figure 3.1. Components of logistics management

3.1.2 Key logistical processes

There are key processes required to facilitate the logistical flow of a product from point of origin to point of consumption. They are shown in figure 3.2 and listed below.
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Figure 3.2. Logistic processes drive total logistics costs

3.1.3 Logistical cost/revenue trade-offs

The total logistics spending such as transportation, material handling, information and order processing and carrying inventory can be viewed as a company’s expenditures on consumer service. Figure 3.3 shows the cost trade-offs and considerations required to implement an integrated logistics management concept. The objective is to provide the organisation with the lowest total logistics costs, given a specified customer service level. Figure 3.3 show logistics subjects as trade-offs, in some case simultaneous improvements may occur in several areas, which reduces the organisations total cost while offering improved customer service. This is only possible [image: image12.jpg]


when thinking of the whole system as one unit in the long run, utilizing the system approach.
   


Figure 3.3. Cost trade offs in a logistical system

3.1.4 Physical distribution

In Scandinavia physical distribution is generally perceived as planning, carrying through and controlling the administrative and physical material administration processes that start with receiving an order and ends when the customer has received and paid for the product. Distribution is seen from the goods delivering company’s point of view. Physical distribution consists of two primary processes, administrative and physical. The administrative processes include planning, carrying through, supervision and control of the physical processes, which are attached to other functions within a company, like marketing, production and economics.
 The most common physical processes are:

· Storage in different levels within a company.

· Receiving, handling and picking goods from storage.

· Packaging and wrapping.

· Transporting and the treatment at terminals.

· Treatment of the return flows.

There are important connections between all the processes, therefore fast and faultless transfer of information is a prerequisite, if the distribution system is going to provide the expected level of service.

3.1.5 Material handling

A logistics system can be described as passageway where products flow from supplier to end-user. This movement goes from a supplier through a number of transitional facilities to the end-user. A transportation company performs most of the movement over long distances. Inside a facility however there is also considerable movement of goods. This intra-facility movement is known as material handling and is as crucial to the overall efficiency of the logistics system and supply chain as the long distance transports. The movement of goods from transport vehicles to storage and the other way around affects the overall order cycle time, customer service levels and logistics costs. The efficiency of the material handling process is a function of packaging where the characteristics afforded by the package affect the type of material handling requirements. The ability of the material handling and warehousing system to respond to customer service policies plays a crucial role in a logistics system’s overall success.

Material handling is very important to any warehouse’s efficient operations, both in terms of transferring goods in and out of the physical building and in moving the goods to different positions inside the facility. A well-situated characterization of material handling is:

“Efficient short-distance movement that usually takes place within the confines of a building such as a plant or a warehouse and between a building and a transportation agency.”

In the modern logistics system specially designed equipment often performs the physical short-distance transfer of material and therefore it is common to think about material handling from an equipment perspective. Manual handling is also material handling but the key factor is efficiency, whether the movement is mechanical or manual. Material handling has four dimensions, movement, time, quantity and space:

· The movement aspect of material handling involves the physical movement of goods into and out of warehouse areas as well as within warehouse facilities. If the material handling is efficient, it leads to efficient movement of incoming, outgoing and internal goods flows. 

· The time dimension regards the fact that the longer it takes to move goods to the shipping area the longer the order cycle time and the lower service level.

· The quantity issue addresses the varying usage and delivery rate of material and finished goods. Material handling systems are designed to assure that the correct quantity of goods is moved to meet the demands of production and customers.

· Since the space in a warehouse facility is limited and material handling equipment consumes space the material handling system must utilize the limited space effectively. 

The goals of material handling can be broken down into a few central issues; only those important to this mater thesis will be explained in more detail: 

· A basic material-handling objective is to increase the warehouse facility’s usable capacity. A warehouse has fixed dimensions, fixed volume and utilizing is as effective as possible will minimize the warehouse’s operations cost. 

· Another material handling objective is to reduce the number of times a company handles a good. Many of the processes create necessary movements and handling situations, but it is always in the interest of efficiency to try to minimize the times a product is handled and the key to this is control. 

· One of the most important aspects of material handling is the fact that effective material handling improves the efficiency of the logistics system because effective material handling makes the logistics systems respond quickly and effectively to plant and customer demands. By effectively moving goods into the warehouse, locating stock, accurately filling customer orders and rapidly preparing orders for shipment to customers, material handling is very important to outbound logistics. When regarding inbound logistics, material handling serves company plants in about the same way. 

Reducing costs is as always the basic reason why the above is done. Everything is about reducing cost and thereby becoming more competitive.

3.1.6 Warehousing

Warehousing is defined as the part of a firm’s logistics system that stores products at and between point of origin and point of consumption.

Warehouse store all products, DCs hold minimum inventories and mainly high demand items. Warehouses handle most products in four cycles (receive, store, ship and pick); DCs handle most products in two; receive and ship. Warehouses perform a minimum of value added activity. DCs perform a high percentage of value adding, including possible final assembly. Warehouses focus on minimizing the operating cost to meet shipping requirements. DCs focus on maximizing the profit impact of meeting customer delivery requirements.
 Warehousing has three basic functions: movement, storage and information transfer.

1. The movement function can also be divided into several processes:

· The receiving activity includes the actual unloading of products from the transportation carrier, the updating of warehouse inventory records, inspection for damage and verification of the merchandise count against orders and shipping records.

· Transfer or putaway involves the physical movement of the product into the warehouse for storage, movement to areas for specialized services such as consolidation and movement to outbound shipment. 

· Customer order selection or order picking is the major movement activity and involves regrouping products into the assortments customers’ desire. Packing slips are made up at this point.

· Shipping consists of product staging and moving the assembled orders onto carrier equipment, adjusting inventory records and checking orders to be shipped. It can consist of sorting and packaging of items for specific customers.

2. There can be a great deal of different items in the same storage or warehouse with very different requirements, different demands on space, average warehouse volume etc. As a result, the warehouse is seldom arranged from only one type of warehouse technique, but mostly through different combinations of shelf storage, rack storage or deep rack stacking. It’s important to create possibilities to continuously change a detail’s position in the warehouse. 

Storage can be performed on a temporary or a semi-permanent basis. Temporary storage emphasizes the movement function of the warehouse and includes only the storage of product necessary for basic inventory replenishment. Temporary storage is required regardless of the actual inventory turnover.

Semi-permanent storage is the storage of inventory in excess of that required for normal replenishment. This inventory is referred to as buffer or safety stock. The most common conditions, leading to semi-permanent storage are:

· Seasonal demand. 

· Erratic demand.

· Conditioning of products such as fruits and meats.

· Speculation of forward buying.

· Special deals such as quantity discounts.

3. Information transfer occurs simultaneously with the movement and storage function. Organizations are relying increasingly on computerized information transfer utilizing electronic data interchange (EDI) and bar coding to improve both the speed and accuracy of information transfer.

It is important to eliminate any inefficiency in movement, storage and information transfer within the warehouse. These can occur in a variety of forms:

· Redundant or excessive handling.

· Poor utilization of space and cube.

· Excessive maintenance costs and downtime due to obsolete equipment.

· Dated receiving and shipping quay conditions.

· Obsolete computerized information handling of routine transactions.

The competitive marketplace demands more precise and accurate handling, storage and retrieval systems as well as improved packaging and shipping systems. It is very important for a warehouse operation to have the best mix of manual and automated handling systems.

Outbound consolidation means that a truckload or carload shipments are made to a central facility from a number of manufacturing locations. The warehouse consolidates or combines products from a range of plants into a single shipment to the customer.

Cross docking means that products arrives in bulk and is immediately broken down and mixed in the proper range and quantity of products for customer shipment. Principally, this product never enters the warehouse.

3.1.7 Nature and importance of warehousing

Traditionally, the warehousing of products has taken place for one or more of the following reasons:

· Achieve transportation economies.

· Achieve production economies.

· Take advantage of quality purchase discounts and forward buys.

· Maintain a source of supply.

· Support the firm’s customer service policies.

· Meet changing market conditions (e.g. seasonality, demand fluctuations, competition).

· Overcome the time and space differentials that exist between producers and consumers.

· Accomplish least total cost logistics commensurate with a desired level of customer service.

· Support the just-in-time programs of suppliers and customers.

· Provide customers with a mix of products instead of a single product on each order.

· Provide temporary storage of materials to be disposed of or recycled (i.e. reverse logistics).

The changed view on warehousing has affected the distribution system in the way that greater cost awareness, cooperation within the distribution channel, new use of information technology and new transport solutions has reduced the number of warehouses. At the same time the transport frequency has been raised. Many organisations have only one distribution central for a single county or region.

3.1.8 Warehousing methods

The basic type of storage methods that preferably exists at warehousing and storage keeping is:

· Rack storage

· Deep storage

· Free piling

· Shelf-compartment storage (Cabinets storage)

· Special constructions

It’s often appropriate to use several or all of the mentioned methods in the same warehouse to use every method’s advantage. Absolute types are rare. However, a number of conceptions occur in many of the storage methods. These conceptions are:
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· Racks refers to storage constructions for pallets, boxes, net containers or suchlike consisting of horizontal or vertical supporting elements. These can be made of steel or concrete.

· Rack compartments are a storage room for e.g. pallets between two vertical supporting elements on a horizontal level.

· Pallet space is a surface for storage of a pallet in one rack compartment. One-, two- or three-pallet storage is a rack contracted so that one, two respectively three-pallet spaces exist in a rack compartment. 

· Short side and long side handling tells which side of the pallet that point towards the transport corridor. Long side handling of EUR-pallet (800x1200 mm) consequently means that the 1200 mm side is exposed to the corridor. 

3.1.9 Warehouse productivity measurement

To obtain maximum logistics efficiency, each component of the logistic system must operate at optimal levels. This means that high levels of productivity must be achieved, especially in the warehouse area. Productivity gains in warehousing are important to the firm in terms of reduced costs and to its customers in terms of improved customer service levels.

· Productivity is the ratio of real output to real input. Examples are cases handled per labor-hour and lines selected per equipment-hour.

· Utilization is the ratio of capacity used to available capacity. Examples are the percent of pallet spaces filled in a warehouse and employee-hours worked versus employee-hours available.

· Performance is the ratio of actual output to standard output (or standard hours earned to actual hours). Examples are cases picked per hour versus standard rate planned per hour and actual return on assets employed versus budgeted return on assets employed.

A multitude of warehouse productivity measures are used although they can be grouped into major categories such as labor cost per unit handled, amount of space needed to store each unit and frequency of errors. Performance data must be available and used as the basis for corrective action and proactive improvement. 

Some of the most important areas of measurement that highlight problems or opportunities include customer service (e.g. shipping performance, error rates, order cycle time), inventory accuracy (e.g. the quantity of each SKU is correct at all warehouse locations), space utilization (e.g. having the right inventory, square foot or cube utilization of facilities), and labour productivity (e.g. throughput rates).

3.1.10 Material handling equipment

To be able to manage and handle the material flow through the supply chain a large range of material handling equipment is needed. The purpose of these is to make the handling as efficient as possible.

Storage and order-picking equipment

Storage and order-picking equipment consists of racks, shelving, drawers and operator-controlled devices (e.g. forklift trucks). Manual systems provide a great deal of flexibility in order picking because the use most flexible handling systems (e.g. people). Storage racks normally store palletized or unitized loads. In most instances, some type of operator-controlled device places the load into the storage rack. 

Automated materials handling systems

Automated storage and retrieval systems (AS/RS), carousels, case-picking and item-picking equipment, conveyors, robots and scanning systems have become ordinary in warehouses. This means that many firms have been able to achieve improvements in materials handling efficiency and productivity.

Automated warehouse

An automated warehouse is a warehouse that on manual or an automated signal delivers a stored unit without human help. Automated warehouses are a very expensive investment and are seldom profitable if the flow of goods at a pallet warehouse isn’t larger than approximately 100 pallets per hour. The variable costs for the warehouse is however low because few people are occupied with it. The largest cost consists of interest and amortization on invested capital. This means that the annual cost for work in two shifts is slightly bigger than the cost for work in single shifts. An automated warehouse can absorb larger increases of the handling capacity than a manual warehouse. 

Units of goods are often pallets on which the goods are stored. The pallets can be stored in racks, often made of steel but also concrete constructions occur. An additional way of storing units of goods can be through deep stacking. This demands that the units can be moved toward the loading point. This can happen through roller conveyors, sliding chutes, rain wagon or suchlike.

The interest is in some cases to have only a few details on the pallet. This accordingly demands a picking from the pallet. The most common way is to transport the pallet up to a certain location placed picker. This generally happens with roller conveyers (lamella-, chain conveyor or suchlike). Buffer space is demanded in front of the picker.

3.1.11 Material administration 

Material administration is popularly stated as: 

“The activities which concerns receiving the correct goods or service at the correct location on the correct point of time and with the proper quantity and to the lowest possible cost.”

This loose definition includes the general objectives of material handling. Material handling is best explained by combining basic concepts from business economics; costs, revenue and capital. This illustrates the driving forces behind material handling and logistics and also demonstrates why material handling is a key factor in creating competitive force and competitive advantages.

Costs as a driving force

Companies is always interested in reducing costs and becoming as cost efficient as possible. Costs are the area from where material handling evolved. Generally 50% of the total product costs are today material handling costs. Into these costs we count, transport, warehousing, handling and administration among other things. During the 1950s a more specific approach to cost reduction through material handling efforts evolved, the total cost concept, where the importance lay at the total costs for material handling. The total cost concept means that it is acceptable to allow increased costs in limited parts of the material flow if this results in reduced total costs.
 

Capital as a driving force

The binding of capital is an essential part of the total cost analysis. All flows of material and goods that are not perfect of totally synchronised contain stock, which binds capital. Raw material has been purchased, processing of material is at all times associated with costs, handling and transport is directly linked to a product. This means that a product binds capital up to the moment that the good is sold to a consumer and thereby generates an income. This shows how important it is to in an efficient way handle the material flows and thereby minimize the binding of capital. Material handling can consequently in an efficient way contribute to generate a high rate of capital turnover.


Revenue as a driving force

Receiving the correct goods or service at the correct location, on the correct point of time, with the proper quantity and to the lowest possible cost is of great importance. This is because if any of these aspects fail the end consumer will not be willing to pay for the product, which affects the revenues negatively. On the other hand if the company is efficient concerning these aspects this can generate increasing revenue flows. This is not possible without efficient material handling and administration.
 

3.2 Supply Chain

A supply chain can generally be defined as a series of participants that in some way are related to each other. Through the chain, material, capital and information flow. Another way to look at a supply chain is; the participants are in a formal or informal supplier/customer relationship. When one look at a supply chain there are different types and they are based on the perspective from which the supply chain is looked upon.
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When looking at the business climate today it is very important to include the suppliers and customers in the supply chain. This is because their importance increases when the supply chains grow larger and more complicated, and the demands for flexibility and ability to react to change increase.
 A critical concept in logistic is the system approach, which is a basic but nevertheless a very powerful concept. 
 An extended approach that includes the whole supply chain is illustrated in figure 3.5. 

Figure 3.5. The extended approach of the supply chain (the system approach) 

The system approach imply that if measures are taken to increase efficiency in one organisation, they have to be efficient for the whole supply chain and increase the competitive strength of the entire supply chain on the end market.
 Lambert
 suggests that the quintessence is that the sum of all processes is greater than the individual processes. Without considering the impact of a decision on a larger scale, such as a whole firm or a distribution channel, sub-optimisation will occur. This means that while a single activity or part might be operating well, the overall net result is relatively poor. 

Efficiency measures that only gain the individual organisation imply that the individual actor is making profit benefited on other organisations in the supply chain. These kinds of actions can and will only give short-term benefits and profit because the overall efficiency is most often lowered. Sooner or later the suppliers of the single organisation have to compensate for their increased costs that the efficiency increase caused and they raise their prices. The raised price means that the increased efficiency is neutralised because of a higher purchase price and therefore all efforts are neutralised from an end consumer perspective.
 To gain a greater understanding of the opportunities for improvement, and the implications of those opportunities, the system must be viewed as a whole and not as individual processes.

[image: image15.wmf]The picture to the left illustrates 

both poor validity and poor reliability.

The picture in the middle show 

high reliability and still poor validity.

The aim is to like in the right picture 

to have both high validity and reliability

The picture to the left illustrates 

both poor validity and poor reliability.

The picture to the left illustrates 

both poor validity and poor reliability.

The picture in the middle show 

high reliability and still poor validity.

The picture in the middle show 

high reliability and still poor validity.

The aim is to like in the right picture 

to have both high validity and reliability

The aim is to like in the right picture 

to have both high validity and reliability

The name supply chain gives the conception that a supply chain is uncomplicated, straightforward sequence of units that are linked together. Today this is seldom the case but instead the supply chain is composed of a complex network of actors, see figure 3.6.

Figure 3.6. Complex supply chain network.

Another essential aspect is the role of the end consumer/customer. It is this actor that the whole supply chain intends to create a value for. It is also only this actor that brings payments into the supply chain that make the value adding processes possible that create a flow of goods that are distributed for use. The term end consumer signifies the actors that consume the delivered products. This can be regular consumption in the case of food and clothing or in a case of a company, office furniture. End consumption can also regard services and goods of capital like insurance and loans. Today the flow of material does not stop at the end consumer though. This is because of the development of recycling and producer responsibility. Because of the producer responsibility the goods can be recycled or reused and the material flow can continue in often very complicated flow patterns. The driving forces of these flows are often not the owners of the supply chain but other governmental and organisational forces.

3.3 Packaging Logistics

Packaging logistics is a relatively new term. There is a limited understanding of the complexity of packaging and packaging logistics. One of the reasons for this is the lack of an established general theory of packaging logistics.
 The Swedish organisation PackForsk defines packaging logistics as:

“An approach which aims at developing packages and packaging systems in order to support the logistical process and to meet the customer/user demands” 

3.3.1 The symbiosis between packaging and logistics

According to Saghir
 this definition above describes the traditional point of view on packaging issues as a part of the logistical system. It addresses the packaging as a one-sided relation where packaging adapts to the logistical system. The packaging system should instead be seen as one of several logistical subsystems. These systems (see figure 3.7) are the transport system, packaging system, order-processing system, warehousing system and the inventory management system. 

Figure 3.7. The logistical system and its components 
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Packaging logistics should be seen as an integrated approach, where the system of logistics and the system of packaging interact, complement and adapt to each other. A problem might arise when an improvement is done in one of the systems without any consideration of the other systems, resulting in a negative effect for the whole system.
 A more complete definition is:

“The process of planning, implementing and controlling the coordinated packaging system of preparing goods for safe, efficient and effective handling, transport, distribution, storage, retailing, consumption and recovery, reuse or disposal and related information combined with maximizing consumer value, sales and hence profit.”

When packaging is considered as one subsystem of the greater logistical system it affects the other subsystems in various ways. One example is that increased packaging standardisation decreases the material handling cost at the warehouses. Another example is that increased product protection decreases theft, damage and insurance costs.

The traditional flow with several reloading points has been changed to frequently delivered products going directly from the producer to a few DCs. The packaging logistics must be taken care of as it will affect the package and change the requirements on the package in both directions. Direct flow to retailers requires that more shipments will have to be mixed to increase the utilisation of the unit load compared to the traditional flow with one type of product. 
 

3.3.2 Conflict between packaging and logistics

The logistics often have a higher priority than packaging because the package is designed to fit the logistics system and less effort is put on designing the logistics system to better meet the requirement of the packaging. When processes concerning package are studied, distribution efficiency is a very important aspect that must be considered throughout the logistics chain. Distribution efficiency then means storing and handling processes to make the distribution and supply cost effective in all parts of the chain. It is understandable that it is not possible to find solutions that meet all requirements.

In the long run packaging solutions are not often effective. The utilization of the unit load is high as long as the material system supports handling of whole units. The field of logistics is developed continuously and new concepts such as smaller order quantities or new picking rules affect the original utilization of the package.
  

3.3.3 Packaging System

The package is always a part of the logistics system. This system can at the same time be regarded from the package. The properties of the product and the stresses that the distribution system gives rise to, are very crucial but as much important are the wishes that are formulated by the players in the packaging system.

It is of great importance by an evaluation of the package that the system has been limited concerning sizes, modules, one time alternatively repeated usage, space for packing, needs for standardization etc.

Packaging is an important warehousing and materials management concern, one that is closely tied to warehouse efficiency and effectiveness. The best package increases service, decreases cost and improves handling. Good packaging can have a positive impact on layout, design and overall warehouse productivity. 

3.3.4 Unit Load Principle

Transportation over large distances results in reloading between different means of transportation. It becomes necessary to make the reloading rational and to create large flows of suitable goods in the form of carriers of the same type.

Loading, unloading and other types of handling processes will take less time, which result in lower handling costs. Since the goods now take less total space the total cost of transportation can also be lowered. The solution is often to form larger loading units by a number of basic modules. This results among other things in reduced work expressed in volume- or weight units. 
 The principle for unit loads can be formulated:

“If so is possible one shall bring together units of goods to a transport unit, load carrier, suited for existing means of transportation and handling equipment. This transport unit ought to be created as soon as possible in the material flow, preferably at the producer, and has to be broken as late as possible, preferably at the end user.”

To make the principle of unit loads interesting, a number of conditions must exist. 

· Concentrated flows of goods should exist at some place in the flow.

· Relations of flow shall have a nature so that they will be repeated.

· The logistic chain shall include several means of transportation.
Application of the unit load principle leads to an increased mechanization of the handling work. This mechanization generally involves investments in new handling equipment, either tied to the external means of transportation or located to the terminals. The additional costs that arise are mainly costs for handling equipment or for load carriers in the form of pallets, loading platform, container or suchlike. The cost savings that are possible consists on the whole of a number of reduced man-hours by every number of handled goods.

3.3.5 The Unit Load

The unit load is supposed to hold the goods together, protect it and be supporting. Since the goods are held together in the load carrier, the load will be transformed into a new unit with better manageability. 

To fulfil the functions that the unit load principle, a number of physical demands must be satisfied.

· Size – The unit loads should be as big as possible to create efficiency, but not as big that they creates handling problems as a consequence of large weight.

· Time – The used units should be created as early as possible in the logistic chain and be broken as late as possible, and with advantage for consumption. Shape – The unit load must be form stable to be to be able to be mixed with unit loads with completely other goods concerning weights. 

· Handling – The load carriers that are used must be able to be handled with all equipment available in the transport system and consequently on all places for handling.

The usage of unit loads in comparison to individual handling of the goods and the possibilities to by that reduce the handling costs gives both advantages and disadvantages. Disadvantages are that unit loads gives bad filling rate in the warehouse and sometimes create overstocking of goods since the replenishing of goods is done by ordering whole unit loads and not parts of unit loads, which might be more economic. The advantages with unit loads are however completely dominated and the following can be pointed out.

· Reduces the number of reloading in the transport chain.

· Speeds up loading and unloading of the goods.

· Reduces the number of runs that is demanded for transportation of the goods.

· Makes it possible to use standardized handling- and warehouse equipment.

· Can reduce the risk of damages and theft.

· Simplifies the investment of the goods when the number of unit loads multiplied by the number of articles per unit gives the quantity in the storage.

· Gives possibilities to stack and pile goods more effective which give better usage of the surface.

3.3.6 Functions of packaging

From a logistics perspective, the function of packaging is to organize, protect and identify products and materials. In performing this function, packaging takes up space and adds weight. Industrial users of packaging strive to gain the advantages of packaging offers while minimizing the disadvantages, such as added space and weight.
 More specifically, packaging performs six functions:

· Containment Products must be contained before they can be moved from one place to another. If the package breaks open, the items can be damaged or lost, or contribute to environmental pollution if it is a hazardous material.

· Protection: To protect contents of the package from damage or loss from outside environmental effects (e.g. moisture, dust, insects, and contamination).

· Apportionment: To reduce output from industrial production to a manageable, desirable “consumer” size; that is, translating the large output of manufacturing into smaller quantities of grater use to customers.

· Unitization: To permit primary packages to be unitized into secondary packages (e.g. placed inside a corrugated case); the secondary packages are unitized into a stretch-wrapped pallet, and ultimately into a container that I s loaded with several pallets. This reduces the number of times a product must be handled.

· Convenience. To allow products to be used conveniently; that is, with little wasted effort by customers (e.g. blister packs, dispensers).

· Communication The use of unambiguous, readily understood symbols such as a UPC (Universal Product Code).
Protect the good

The primary task of a package is to protect and enclose the good against different kinds of damages. This can be mechanical stress like shocks, vibrations or pressure. It can also concern problems with climate, e.g. extreme temperatures or damp. Further on the goods could need to be protected from biological stress, e.g. attacks from micro organisms, insects or suchlike.

Manageability

Many parts are so fragile or have a shape that prevents them from being handled at the most efficient way. The function of the package is here to create a package that can be handled by humans and machines without being damaged, despite its shape, fragility or shape. In many cases, the role of the package is to keep the goods together so it can be handled with normal equipment. This can e.g. concern different forms of bulk goods.

The package should be designed to provide the most efficient storage. Good packaging interfaces well with the organization’s materials handling equipment and allow efficient utilization of storage space as well as transportation cube and weight constraints.

Saving money through efficient and effective packaging

Packaging is becoming a more visible issue with the current environmental concerns about recycling and the reuse of packaging. By investing in efficient and effective packaging a company can save money in the following ways:

· Lighter packaging may save transport costs.

· Careful planning of packaging size/cube may allow better space utilization of warehousing and transportation.

· More protective packaging may reduce damage and requirements for special handling.

· More environmentally conscious packaging may save disposal costs and improve the company’s image.

· Use of returnable containers provides cost savings as well as environmental benefits through the reduction of waste products.

Factors governing good package design

Good package design is influenced and should be ruled by the following:

· Standardization.

· Pricing (cost).

· Product or package adaptability.

· Protective level.

· Handling ability.

· Product packability.

· Reusability and recyclability.

With the growth in automation and computerization of warehousing, the ability to utilize “high” storage space and convey information is key. The importance a firm places on each factor as well as the cost-service trade-offs it makes, varies by company, industry and geographic location.

4 The IKEA concept

This chapter describes the background and concept of IKEA and the IKEA supply chain on a fundamental level. It also introduces the Loading Ledge and its characteristics.

4.1 The IKEA concept and vision

The IKEA concept is a result of more than 50 years of evolution. The concept as it stands tried and tested proves that it today is possible to combine a global business idea with local business opportunities, and still fulfil the ambition to “create a better everyday life for the many people”. The key to a continued success in the future is the effective exchange of ideas and hard-earned experiences.

According to the founder Ingvar Kamprad, preserving a strong IKEA culture is one of the most central factors behind the continued success in the future, “It’s all about people”.

IKEA always questions why something is being done, which makes it possible for the company to find new paths. By refusing to accept models and blueprints simply because it is well established, IKEA makes progress. “We dare to do things differently”.

The IKEA culture and concept can be characterized by the following key expressions:

· Togetherness and enthusiasm.

· Constant desire for renewal - a willingness to make changes.

· Daring to be different - a willingness to try solutions other than the conventional ones, without reinventing the wheel over and over again.

· Cost-consciousness applied in all areas of IKEA operations.

· Willingness to accept and delegate responsibility.

· Humbleness and will power - the way people behave towards other people and their ideas.

· Simplicity - in our behaviour and in our solutions.

· Leadership by example.

· Striving to meet reality - maintaining practical connections with daily processes

· The importance of constantly being ‘on the way’ - this means being more stimulated by finding ways of achieving the goal than by the goal itself

4.2 IKEA Supply Chain Strategy

With the use of a holistic view of the whole supply chain process from supplier to customer, IKEA is determined to reinforce activities and processes that contribute to customer success and the strengthening of the main business drivers. These drivers are i.e. growth of sales, volume, low cost, flexibility, precision and speed.

IKEA finds it important to establish a new point of view and thereby becoming “leaner, simpler and quicker”, which is achieved by:

	GOING FROM
	GOING TOWARDS

	Function oriented supply chain 
	Process oriented supply chain

	Different goals in the supply chain 
	Same common goals

	Internal “customers”
	We all have the IKEA customer in focus

	No availability ( No alarm
	No availability ( Sense of urgency

	I have an explanation
	I take the responsibility

	Fire fighting
	Proactive work

	Passively delivering
	Actively supporting the sale

	Waiting for information
	Clear roles and responsibility

	“I do it my way”
	We use best practice

	Give promise
	Keep promise


Table 4.1. IKEAs way to achieve their goals of becoming “leaner, simpler and quicker”

IKEA has started to consider the supply chain as one IKEA integrated process, independent of organizational and functional boundaries, where the customer is in focus. The general approach is to consider IKEAs total supply chain costs, including the price for which the product is purchased and the supply chain cost, when taking sourcing and distribution decisions.
 

IKEA have identified areas with potential in the supply chain to address when trying to achieve their goals.

· More efficient packaging.
· Reduced transport prices and increased transport efficiency.

· Improved capacity planning and utilization – supplier, warehouse, transport and store.
· Clear communication and information within the supply chain.
· Globalization with total supply cost in focus.
IKEA is one of few companies that more or less control the whole supply chain, and can thereby put real pressure along the whole supply chain and not only on one part. It also makes global strategic decisions taken, easier to follow through and follow up. The different parts in the IKEA supply chain is mainly (see figure 4.1):

· Suppliers.

· Carrier.

· DC (Distribution Centrals), CDC (Customer Distribution Centrals) and CP (Consolidation Points).
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· The IKEA retail stores.

Figure 4.1. The IKEA supply chain

4.2.1 IKEA Distribution strategy

The main goal for the distribution at IKEA is to manage and transport the goods flow from thousands of suppliers, which is to be connected to the operational needs of each individual IKEA Store. The challenge is to connect the geographically widespread IKEA Stores in Beijing, China, San Francisco, USA and Moscow, Russia to the thousands of globally outspread suppliers, which can only be achieved by coordination. This is accomplished by:

· Stacking as many flat packages as possible on each unit load and then standardizing the unit loads to make the distribution of IKEA products as efficient and economical as possible.

· Every load carrier is utilized to the fullest possible degree, every time it is used. Half-empty containers, trailers and railway wagons are a waste of capacity and do not coincide with the IKEA goals.

· Reducing the impact on the environment by using rail and sea as often as possible if it is possible to do so at a reasonable cost. By ensuring that all load carriers are filled to maximum capacity contributes to reducing the impact the IKEA operations have on the environment.

4.2.2 IKEA distribution flows

The IKEA distribution is based on mainly five categories of distribution chains. In table 4.2 below the IKEA material flows are shown.

	DISTRIBUTION type
	Material flow

	Traditional DC delivery: Supplier ( DC ( Store
	75,5%

	Direct delivery: Supplier ( Store
	18,9%

	Transit flow: Supplier ( DC ( Store
	2,4%

	Supplier to CDC: Supplier ( CDC ( Store
	1,6%

	Direct customer delivery: Supplier ( Store
	1,6%


Table 4.2. The total material flow of IKEA
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The traditional DC delivery flows are the flow of goods that need to be stored at a DC. This storage helps the stores cope with seasonal changes and reducing the lead-time from order to delivery for the stores. The DC also works as a consolidation point where all of IKEAs different products from all the suppliers are loaded into load carriers with the same destination. Figure 4.1 shows the DC flow.

Figure 4.1. Traditional DC delivery distribution
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The direct deliveries to the store are products that are delivered from the supplier directly to the different stores. This is the cheapest of all the three flows of distribution since only the suppliers and the stores are involved. There are few stores though that is able to receive a whole carrier loaded with the same product and able to sell it during a two-week period. IKEA has this “two-week rule” to keep a small stock and to keep an even material flow through the stores. It does also have to do with keeping picking order at an efficient level. The flow is illustrated in figure 4.2. 
Figure 4.2. Direct delivery distribution
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The transit flow leaves the supplier and then enters the DC as any goods but the goods is only unloaded and not stored conventionally at the DC. The transit goods are then combined with other transit flow, which share store destination. When using transit flows the storage costs are lowered compared to regular DC flows. Figure 4.3 shows the transit flow.

Figure 4.3. Transit delivery distribution

Except for the three major distribution flows IKEA also have distribution directly from supplier to customer and from supplier to Customer Distributions Center (CDC) to customer. 

4.3 Packaging Logistics at IKEA

At IKEA the transport package together with the design of the furniture is used to gain competitive advantages on the market. The handling and distribution are linked and made more cost efficient through the design of the package, which is an integrated part of the logistics system. IKEA has found that the integration of the package and the logistics is an important factor if the company wants to stay competitive. It is difficult when packaging and logistics is integrated since it is complicated to gain full knowledge of how the package is going to be handled along the logistics chain. It is also difficult to know what processes that will take place in the future.
 

4.3.1 Unit load carriers at IKEA

IKEA uses mainly three different unit load carriers in the IKEA distribution system. There are other less common types and also various non-standardized unit load carrier. The three most common are:

The EUR-pallet (see figure 4.4) is a standardized wooden pallet with the dimensions of 1200 x 800 mm. This pallet is used in large parts of the European distribution system. It is made of wood and weighs about 25kg. The EUR-pallet is designed to be lifted easily on all four sides with the help of a forklift. The EUR-pallet is included in an open distributions system, which means that when a receiver gets a pallet loaded with goods they leave an empty pallet in return. The biggest problem with the system and the EUR-pallet is that the quality is very changing and wastage is common.
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Figure 4.4. The wooden EUR-pallet

IKEA also use two other types of wooden pallets, the IKEA long pallet and the half pallet. These are modifications of the EUR-pallet, which are used internally in the IKEA distribution chain. The only difference between the EUR-pallet and the long and half pallets are the dimensions. The IKEA long pallet is 2000 x 800 mm and the half pallet is 600 x 800 mm.

The paper pallet is a one-time unit load carrier made of corrugated board. It is used in most of the non-European material flows as an alternative to unpalletized goods. The biggest problem with the paper pallet is that it cannot resist humidity, which makes it loose its bearing qualities. The paper pallet is recycled efficiently in Sweden and Germany but in many parts of the IKEA supply chain the paper pallets are thrown away after being used, which makes the environmental impact higher. Only a few countries recycle the paper in efficient ways. 

This is not the case with plastics, because the plastic is a much more expensive material. The plastic itself makes an incentive to recycle the Loading Ledge. There is also a packaging fee that IKEA must pay for the cardboard in the paper pallet, which is not the case with the Loading Ledge since it is reused.

The Loading Ledge is a new concept developed internally at IKEA and is a flexible unit load carrier, which do not have fixed dimensions when supporting goods in a created unit load. Therefore it can be adapted to the goods. The Loading Ledge is the object for this master thesis and will be presented in the following chapters.

4.4 IKEA packaging concept

IKEA is known for its flat packaging, which has become a very efficient way of transporting products. But the packaging also have other tasks like protection and unitization, i.e. that several packages are to create a unit load, which is easy to use and handle in all parts of the supply chain.

To IKEA development of a product also involves constructing the package, which carries the product. The process of creating a product and a package for it is one process. Important factors when creating a package for an IKEA product are:

· No air in the packaging. This goes back to the “we hate air” concept. Packaging that contains air increase the material-, transport- and storing cost, since it consumes more space and thereby decreases the filling rate in the whole supply chain. The stackability of the packages is reduced since the bearing capacity decreases. Air involves a risk of shifting and collapsing goods, which increases the risk of product damage and thereby lost sales.

· The packaging is always to be adapted to sales volumes. The number of items on a multi-packaging solution or stacked into a unit load is always to be adapted to the sales volume, which is related to the sales of an average size store in two weeks. An example of this is the article Rotera. An old packaging solution consisted 12 items in a multi-packaging solution, which meant that IKEA handled 140.000 boxes of Rotera through the supply chain. A new solution was created that contained 120 items in the multi-pack. This meant that they now handle 14.000 boxes and thereby cut their handling by 90%.

· To be able to handle the products efficiently and thereby offer the customers a low price, all packaging is to be adapted to a unit load, the wooden pallet. This rule is being altered since the introduction of the Loading Ledge. The basic rule is that all goods are to be unitized. Unitized goods are a precondition for efficient handling. Another basic rule is to use the products shape to maximize the filling rate.

· An IKEA packaging solution is always to be handled as rational as possible in all parts of the supply chain. To achieve a minimum of handling the packaging is required as mentioned above to be adapted to sales volume and that it is efficient to pack for the supplier, handle at the DC and unpack at the store.

· The packaging is to contribute to IKEAs environmental profile and contribute to a resource saving goods flow. The amount of packaging used is always to meet market and distribution requirements. The packaging material based on renewable resources shall be prioritized if economically comparable. The packaging shall always be recyclable and the packages shall contain as few different types of packaging materials as possible. The main reason for this is to make it easier for the customer to dispose of the packaging and thereby helping to create possibilities for a better recycling process.

4.5 The wooden pallet return system

IKEA buys their wooden pallets where they have their suppliers, mostly in the former east European countries. If IKEA buys the quality wooden pallets near the suppliers one transport is taken away. 

The return system starts when the wooden pallets have been used in the store and is empty; at this point it has served its purpose one time. Then the wooden pallet is supposed to go back to either suppliers or DC, which depends on the current demand for pallets. The store is supposed to be able to sort the pallets by quality and then send the high quality wooden pallets to the suppliers in the nearby region. 

The wooden pallet system, Pallpoolen, is built up by only IKEA and their direct suppliers, not the suppliers supplier and thereby a closed system. The wooden pallets are reused about 7-8 cycles through the supply chain.

IKEA cannot control the EUR-pallet since this is an exchangeable pallet in all of Europe, which IKEA is connected to. Even if IKEA buys and owns the pallet they can never control that it is the same pallet that is returned to them later in the supply chain. 

The average value of a wooden pallet is about 7 € and about 80% of the total amount of pallets is wooden EUR-pallets. The rest is IKEA pallets and half pallets. There are in IKEA Europe about 5.5 to 6 million pallets. A EUR-pallet can be sold for 3.5 € if there is an excess of wooden pallets.

Before 2006/2007 all wooden pallets, which are not heat-treated or exchanged need to be heat-treated, 56°C in at least 30 minutes down to 20% share of damp so the comply with valid regulations. This heat treatment of the wood must be performed to protect the forest from the pinewood nematode, which can have devastating effects on the forest.

5 The Loading Ledge

This chapter describes the characteristics of Loading Ledge and explains and elaborates the Loading Ledge concept. A description of how the Loading Ledge works at IKEA is given. The implementation phase, requirements and potentials with the Loading Ledge are also presented in this chapter.

The space consuming line of goods that IKEA produce and sell and the ever-increasing transport volumes has made the wooden pallet a heavy cost item. Whether the goods are loaded on standardized wooden EUR pallets, the internal IKEA long or half pallets or on paper pallets the conventional pallets have been questioned for a number of reasons.
 
 

· The handling of the return system of wooden pallets is expensive.

· Distribution of empty wooden pallets requires an extensive transport system. 

· The wooden pallet has a short useful life span, approx. 7 cycles.

· The wooden pallet takes up useful loading space in the load carrier.

· Empty wooden pallets require a lot of storage space.

· Standardized pallets seldom have the optimal dimensions, with over- and underhang as a result.

· Legal and environmental restrictions concerning heating processes of wooden pallets when they cross borders, which restricts the use of wooden pallets within the global IKEA supply chain.

· Nails and wood spikes from damaged pallets damage the goods.

5.1 What is the Loading Ledge?

The Loading Ledge is a flexible unit load carrier, which opens up a new perspective to look upon distribution and handling of goods. The most important objective of the Loading Ledge is to save money as a part of the total logistical solution; another aspect is to improve the overall quality of the unit load.
 

“The introduction of the Loading Ledge has a major impact in the first part of the supply chain: the inbound transportation”
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Figure 5.1. The IKEA Loading Ledge

The Loading Ledge is made of recyclable PP plastics and produced with a method called injection moulding. The Loading Ledge can handle weight up to 2500 kg per ledge in static pressure. It works best in room temperature but performs relatively well in temperatures down to -20ºC and up to 60 ºC, and can generally be said to work better in heat than in cold. This is because of the nature of plastic; it gets brittle and can be destroyed easier in low temperatures.

5.2 The Loading Ledge concept

The idea behind the Loading Ledge project was to find a way to reduce the damage on the 600mm goods and thereby creating a more cost efficient standard pallet (since damage cost money). The conclusion was that a traditional pallet was the wrong way to solve the problem. Instead of adapting the goods to the unit load carrier, IKEA can do it the other way around, adapt the unit load carrier to the goods. Due to excess air and over- and underhang, which increases the risk of damage to the goods, damage rates were too high to accept. Since damage cost money the Loading Ledge also meant to reduce damages in goods processes.

The Loading Ledge has been used for two years within the IKEA supply chain and so far the results have been very satisfying for IKEA. The purpose of the Loading Ledge is to globally replace the wooden pallet and the paper pallet where it is possible. The advantages of using the Loading Ledge are the following:
 

· One size, which is independent of the dimensions of the transported goods. The unit load is built according to the size of the goods, not the opposite, which creates high flexibility. Today the dimension of the standardized pallets set the dimensions of the unit load and also limits how efficient the distribution can be. 

· The standard wooden pallets are optimized for road transportation in Europe, but are not suitable for containers. The flexibility of the Loading Ledge makes the goods adaptable to any load carrier.

· To distribute empty wooden pallets require an extensive transport system. The Loading Ledge enables 97% less return transport.

· No border restrictions as wood.

· The relative short life span of the wooden pallet in the IKEA supply chain makes it more expensive than the Loading Ledge 

· Low weight and high stress reliability.

· Compared to paper pallets the Loading Ledge offer better goods protection from fork entries.

· Stackable during transpiration and storage at supplier, distribution centres and in the store.

· Made of recyclable PP plastic.

·  Low priced and easy to produce.

In the introductory stages the implementation of the Loading Ledge focused on the distribution between the suppliers and the IKEA DCs. IKEA viewed the Loading Ledge project from the start as a transport optimization tool in the first phase of the supply chain, from supplier to DC. This might have had negative influence on the fact that the Loading Ledge now is being implemented in the whole supply chain. On the other hand it might have been a strength since there was a clear goal of the project, mainly to make the transports more volume and cost-efficient. If too many parties would have been involved in the beginning of the project it might never been realized and just been a thought on paper.

But as the volumes grew the focus shifted to make the handling at the DCs and IKEA Stores as efficient as possible. The Loading Ledge can in optimal cases lead to:

	Streamlining potential
	EFFECT

	The possibility to reduce the retailer price by
	3-5%

	The possibility to reduce needed storage space by
	30-35%

	The possibility to reduce the needed storage capacity 
	97%

	The possibility to raise the utilization in the transports with
	40%


Table 5.1. Streamlining potential with the help of the Loading Ledge.

The development group is now moving their attention to the end part of the supply chain, the IKEA Stores. The task is to see how the Loading Ledge works in a store environment.

5.3 Changing global conditions

An important aspect during the development of the Loading Ledge was that global business puts new demands on IKEAs distribution system, which the existing systems cannot handle. Some are regulatory issues and other is more practical and economical issues like transport costs and product quality. To IKEA it was evident that the wooden pallet was becoming outdated as a unit load carrier in the global IKEA distribution system.

The purchase strategy of IKEA involves more and more purchasing from Asia, foremost China (se table 5.2 for details). In these countries no unit load standard like the EUR-pallet exists. This applies for both unit loads and load carriers. In Asia most is non-standardized pallet constructions and paper pallets. If the perspective is widened, 45-50% of the total purchases of IKEA will be made in Asia in a five years period. A global unit load standard within IKEA is thereby needed. 

	REGION
	PURCHASE (%)
	CHANGE

	YEAR
	1999/2000
	2001/2002
	2002/2003
	

	Europe
	75%
	66%
	66% 
	(

	Asia
	22%
	30%
	31% 
	(

	North America
	3%
	4%
	3%
	-


Table 5.2. IKEA purchase regions.

The EUR-pallet and the IKEA pallet is only a small section (but fairly large in volume) of the total range of the devices that carries around the brown IKEA packages. There are for example, the slip-sheet, paper pallets and number of non-standardized solutions from Russia, China and other countries.

5.4 The Loading Ledge during transportation

With the use of the Loading Ledge the air in-between the unit loads are removed completely in transportation. The filling-rate can be increased up to 40% (see figure 5.2.) with the “600” mm gods, which is goods that is 600 mm wide and before was placed on the 800 mm wide wooden pallet. How big the increase is, generally from 8-40%, is of course dependant on the means of transportation and most importantly on the product. 
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Figure 5.2. Potential filling rate change of 44%.

Another major reason for IKEA to develop the Loading Ledge was to reduce damage on the “600” mm goods. Since the filling rate gets higher, the Loading Ledge will lead to decreased goods movement, lower transportation need and lower transport damage. The Loading Ledge therefore solves the following problems:

· Goods movement during transportation.

· High risk of damage to good and personal injuries.
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Figure 5.3. Goods that has collapsed during transportation.

In trucks the regulated weight limit can be reached, which limits the increase in filling rate. The increase in filling rate in these cases depends on transporting Loading Ledges instead of wooden pallets or particleboards as unit load carriers. The filling rate increases by 2-3% by only replacing the unit load carrier.

Another strength of the Loading Ledge is the fact that it is stackable and therefore occupies much less space in transportation to the supplier than the normal pallets. A standard container contains approximately 55.000 Loading Ledges, which reduces the number of distributing unit load carriers needed. Examples can be found in the Appendices H.

5.5 How to handle the Loading Ledge

The Loading Ledge concept puts new demands on the way of handling goods. Manual or mechanical palletising (to build up the unit load) is possible with the help of either machines that easily can be implemented in the existing [image: image25.wmf]SUPPLIER
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production and packaging line. Manual palletising is a solution that demands a packaging fixture.

Figure 5.4. Loading Ledge packaging fixture.

The Loading Ledge is working with less handling forgiveness than the wooden pallet; it is vital that all involved in the physical handling have good knowledge about the importance of their process. The lower tolerance can in the beginning mean that the time consumption for loading and unloading processes can be higher.
 The main difference between the Loading Ledge and the paper or wooden pallets is that the Loading Ledge does not have any solid runners, which makes it important that the carrying articles and the packaging does not contain any air, so that the articles themselves are carrying the weight of the whole unit load. For articles that are non-supporting it is essential that the packaging itself is strong enough to carry the weight of the unit load without being damaged.

To be able to assure that the unit load has the same quality after several handling processes it is important that the goods are fixated to the Loading Ledge. This means that a combination of strapping and stretch filming is to be implied. The strapping band holds the Loading Ledge in place and the stretch-film holds the boxes together, stabilises the unit load and prevents the boxes from getting dirty. Depending on the shape of the boxes a particleboard can be used as support and as well as for protection.
 

The unloading process with the Loading Ledge at the DC will today take longer time compared to the unloading process with the standardised wooden EUR and IKEA pallets. The extra time is connected with the requirement of fixation to the slave pallet before placing the unit load in the racking system. Practice shows that the extra palletising process can make the unloading processes with the Loading Ledge take up to twice as long time. For goods arriving on paper pallets from Asia, there is no difference in the unloading time. The unloading process might even be easier, and therefore take shorter time, since there is no longer a problem with collapsed corrugated board.
 

5.6 Implementation of the Loading Ledge at IKEA

The development of something that is supposed to be used for the same purposes as a pallet, but is totally different puts new demands on the way of thinking. The handling and transportation of goods must be viewed from a different angle.
5.6.1 New ways of thinking and working

It is easy to think of the Loading Ledge in relation to the DC and store processes as processes that consumes extra time and cost more money. On the contrary the DC and store has an opportunity to make the operations more efficient than it is today.

The Loading Ledge is a shift of paradigm and therefore IKEA wants to introduce it in a real environment and find the optimal solution for every part of the supply chain. Today, the implementation of the Loading Ledge can be associated with extra processes along the supply chain, which cost more money, but it is very likely that the future will look different. Some things are fixed, others are flexible and it is a matter of how flexible and determined IKEA can be that decides how well this project falls out

The project needs time to sink in and also time to be adjusted to be as good as possible. The advantages have to be presented to all participants which must stop to view the Loading Ledge as if it was a wooden pallet.

5.6.2 Starting up the Loading Ledge project

In order to see if the Loading Ledge was adaptable to IKEA and the supply chain it had to be implemented and the company had to learn from the consequences and mistakes done. There is no use, and it is not the way IKEA works, to sit around a table and for a long time discussing theories and paint pictures. Often it does not lead to any results and ends up as another idea that was not carried through. IKEA wanted to have a real product that was going through the supply chain in order to identify the flaws and opportunities for improvement. 

However, the weakness of the introduction of the Loading Ledge was the poor coordination of the processes. Efficient distribution of information and knowledge and discussions with the Loading Ledge in focus were missing. This generated disbelief and the drawbacks of the Loading Ledge became very obvious. There have not been any large examinations of other types of unit loads, as with the Loading Ledge and it is easy to find a defect if you look for it. The damage of goods on the Loading Ledge is of another character than with goods on the wooden pallet because of their different characteristics.

5.6.3 Creating unit loads with the Loading Ledge
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An important aspect with the Loading Ledge is that there is no stable platform that supports the packages. The Loading Ledge is not a self-supporting construction; it is placed on the goods. If the unit load is to have any bearing support it must come from the product packaging. 

Figure 5.5. The structure of a Loading Ledge unit.

IKEA has up to 10.000 different articles. There are always some product material flows where IKEA has to find a middle way, where the Loading Ledge does not create an efficient unit load. The package and the sales solution are linked closely. The sale solution is supposed to go through the whole supply chain from the supplier and not be created as an extra process at the stores. Here is today a limitation in the Loading Ledge. It is not easy to find universal packaging solutions for all articles. The only common standardized packaging solutions are the way to fold up the package and to open it at the IKEA Stores. Some unit loads might need a “foot” under them to create the desire stability. Some models have been studied but so far has none been satisfying enough.

When hoisting the Loading Ledge unit load up in the racks at the store IKEA must be absolutely certain that the unit load has stability enough so that nothing falls down. The only way to do this is to adapt the racks to the Loading Ledge or use a platform that is used at all time in the racks. This is a matter of safety and is a very important issue.

5.6.4 Adapted packaging solutions required

With a wooden pallet, the pallet becomes the foundation of the stable unit load. With the Loading Ledge, it is the unit load itself that has to be stable and strong. If the boxes are supposed to carry all the weight they have to be over dimensioned, which makes them more expensive. The packaging solution must consequently be clever and stable.

All of the different packaging boxes that are transported today are designed and built to fit the wooden pallet. Today all of these boxes have just been moved from the wooden pallet to the Loading Ledge. All new products though have a packaging instruction on Loading Ledge.

5.6.5 Introduction of a platform at IKEA

The vision is that the Loading Ledge will replace the wooden and paper pallet in all types of material flows. Large parts, (60-70%) could be replaced by the Loading Ledge, and the articles that cannot be carried by the Loading Ledge will be replaced by some kind of more efficient slave pallet/platform. This platform works in a much better symbiosis with the Loading Ledge than the wooden pallet.

The goal is to build compact unit load solutions. One reason why a platform is needed is because the infrastructure is inflexible, a lot of old racks and old buildings. The greatest problem is the structure of some of the IKEA Stores. They have been modified several times and look like they are pieced together over the years. Another issue with the stores is that they have to be rebuilt under running business.

The platform is not the only solution; there might be several different solutions that are used in different parts of the supply chain.

5.6.6 Information and communication during implementation

The only way for the different parts of the supply chain to understand the purpose, accept the Loading Ledge and see the advantages and profits is through information and communication. The information and knowledge, which explain the different reasons and justifies the Loading Ledge has not reached all part of the supply chain. The Loading Ledge was a rather small project that has exploded and the development team has not been able to deal with the important information flow in the beginning of the project.

A lot of energy has been absorbed to solve things that the Loading Ledge was not intended to solve. An example is the effort made trying to think out a solution for the Loading Ledge to be put directly into the racks and the sales area in the IKEA Stores. Since the Loading Ledge from the start was a transportation device it was not supposed to be placed by itself in the racks. Of course this had to be solved, which was done with help from the wooden pallet but too much concentration was initially put on the details. It would have been easier to spread the information and educate if all parts would have been informed from the start and then the knowledge and information could have poured through the organization.

5.6.7 Acceptance today and in the future

The Loading Ledge does not meet any resistance from the IKEA management. There is full support and acceptance for the Loading Ledge. For the supplier it does not matter if the products are to leave on paper pallets, wooden pallets or on the Loading Ledge. The pallet handling at the suppliers consists of the same problems as IKEA has. If they are handed a Loading Ledge with proper handling equipment they will use it.

Today the suppliers feel that the Loading Ledge concept works as well as the transport of the Loading Ledge. There have been problems and little understanding for the advantages in the past, but today suppliers have realized the potential of the Loading Ledge and they accept as well as support it. 

The next step is to concentrate on retail. If retail also accepts the Loading Ledge then the warehouses and distribution in between must be adapted as well. Consideration to the warehouses and distribution has to be less than the other parts because they have to adapt to the suppliers and retail. The size of the flows today are hardly noticeable but when the volume of goods on the Loading Ledge increases and the handling of the Loading Ledge has become the norm and not a departure from the normal work like today the operations will work and the result will be the same as at the suppliers.

The highest aim has during the whole process been to implement the Loading Ledge throughout the entire supply chain. In the beginning large profits could be made from the transports, which motivated the continuation of the project.

5.6.8 Economical means of control

It is important to realize that no economist will approve of a rise in costs by 10% in his/her part of the supply chain that someone else can profit from, without any explanation, directives or incentive.

The heaviest costs are related to loading and unloading processes because of the extra time they take today. When goods are not sold because of not having the products in place at the IKEA Store, this costs money due to failed sale or bad will.

5.6.9 Continuous development of the Loading Ledge 

It is important to realise that the product development process of the Loading Ledge is still running and the design of the Loading Ledge will look different in the future depending on the need of the remaining parts of the supply chain. The Loading Ledge will probably change according to future needs.

5.7 Potentials

The implementation of the Loading Ledge has reached a point (today about 50 suppliers that use the Loading Ledge) where the different Trading offices around the world have started to realize the potential gains with the Loading Ledge. Now it is important for them to realize not only how much they can increase the filling rate in a container or a truck but also think about the influence the Loading Ledge has on the material flows and material handling in the DC and IKEA Stores.

5.7.1 Potential outside of IKEA

It is very important for IKEA to be a bit different, and edgy. When the Loading Ledge has been shown externally at various gatherings in relation to packaging and transport solutions with large Swedish and German companies, the response has been very good. The Swedish-German chamber of commerce is very interested in the Loading Ledge.

The Loading Ledge will sell outside IKEA, but not all companies of the same size as IKEA has the opportunity to design their own packages, which of course is a strength for IKEA.

5.8 Environmental aspects

The environmental issues with the Loading Ledge are an important factor that must not be overlooked. When increasing the filling rate in the load carriers the overall need of transports decrease, which decrease the emission of carbon dioxide. The raw material is a resource that is reused and thereby has a lesser environmental impact. All of these environmental improvements goes hand in hand with IKEA policy to be an environmentally friendly company.

6 Studied processes and aspects - Distribution Center

This chapter describes the different processes and aspects that involve the present flow of goods at the Distribution Center. The processes and aspects described in this chapter illustrate the present situation, the need and the impact of the Loading Ledge.

Goods that enter the Distribution Center (DC) are either stored or transported directly to the IKEA Stores by a so-called transit flows. Several processes take place at the DC, some more compatible to the Loading Ledge than others. 

Warehouses, stores, handling equipment, logistical flows and processes, in other words the whole supply chain is today based on standard wooden pallet dimensions. Handling without a wooden pallet is impossible in many places of the supply chain, which has enforced the solution to palletize all goods arriving on the Loading Ledge. Today only some transit volumes are stored on the Loading Ledge alone at the DC in Älmhult.
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Figure 6.1. The IKEA supply chain

6.1 Distribution Center processes

The DC processes have been identified through observations, interviews and from IKEA process maps. The process map has been devised and we have created a simplified process map of the DC processes, which can be [image: image28.emf]Packaging system
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found in Appendices I. In figure 6.2 we show the major material flow at the DC.

Figure 6.2. Major material flow through the DC and IKEA Store.

6.1.1 Unloading process

Arriving goods at the DC are unloaded from load carriers; trucks, containers or railway cars. There is a difference between unloading goods on pallets and Loading Ledges. Since the material handling system is not suited to handle the Loading Ledge the goods have to be palletized. IKEA uses three different types of wooden pallets when palletizing goods on the Loading Ledge. These are the standardized EUR-pallet, the IKEA long pallet and the half pallet.

The unloading of Loading Ledge goods and the extra palletizing process take longer time, up to twice as long as with the wooden pallet. The extra time is only needed when unloading goods arrive by truck or train. The goods arriving in containers arrive either on paper pallets or are loaded by hand. There are gains in substituting the paper pallet for the Loading Ledge when comparing the paper pallet and the Loading Ledge. This is because the paper pallets are affected by moisture and tend to collapse during transport and thereby creating stability and unloading problems. 

A problem with the Loading Ledge is that it is hard for the forklift drivers to get the fork to go underneath the unit load. This makes the risk for damaging the Loading Ledges higher and thereby affecting the stability of the unit load. The Loading Ledge slides on the forks when being unloaded from the carrier, which makes the unloading process harder.

The quality control takes the same amount of time whether the goods are carried on a wooden pallet, a Loading Ledge or a paper pallet. The unloading process, from carrier to quay though takes about 30 min when the good is carried by a wooden pallet and about one hour with the Loading Ledge. About 70% of all damage done to the Loading Ledge is estimated to originate from loading and unloading a carrier. This number also includes the fact that the [image: image29.wmf]2nd 
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supplier does not always align the Loading Ledge correctly.

Figure 6.3. Unloading damage on the Loading Ledge as a result of not aligned Loading Ledges from the supplier.

The material flows arriving by train are more difficult to unload since the goods are unloaded with forklifts and the margin for error is less than when unloading a truck or container. This because the unloading process of goods on train is performed from the side of the train and the forklift drivers has to pick goods inside the train. It is harder for the forklift drivers to get the forks underneath the unit load when they are on Loading Ledge than on pallets. This makes the unloading times much longer on train.

An extra process when unloading goods on Loading Ledges is the transport and creation of a wooden pallet buffer that is used to palletize the goods. This means that the Loading Ledge not only adds the extra palletizing process, but also increases the handling need for wooden pallets.

After the goods are unloaded onto the quay area, the goods are transported on forklift trucks to the strapping machine. When the goods are strapped they go either on conveyor belts to an automated warehouse or by forklift trucks to conventional pallet racks.

6.1.2 Warehousing process
When the goods are unloaded the next process is storage in racks, automated picking warehouse or the automated warehouse. There are a number of requirements when storing the goods in the automated warehouse. To be cleared for entry into the automated warehouse the unit load has to be within a dimension tolerance. Damage to the wooden pallet or large parts of the packaging hanging out from the unit loads (overhang) are not tolerated.

In the conventional rack, the three types of wooden pallets described above are stored in their designated sections. The goods are transported into this area by forklift trucks equipped with cameras, which enables the forklift driver to control the movements of the unit load even at the highest levels of the rack. The stability problem with Loading Ledges on top of wooden pallets creates a security risk when the unit load is to be placed high up in the conventional racks. The racks are designed to handle wooden pallets and therefore no steel nets or other adjustments to the Loading Ledge are today taken into consideration. See figure 6.4.
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Figure 6.4. The open racks used at IKEA

6.1.3 Transportation activity

Battery driven forklift trucks or conveyer belt systems perform the transport of unit loads inside the DC. The Loading Ledge has affected the internal transport of goods in a negative way because of the fact the instability of the combined unit load (wooden pallet plus Loading Ledge). The product packaging also has a tendency to slide on the Loading Ledge or particleboard, which increase the instability of the goods. 

A computerized system coordinates and monitors the material flow, handles safety issues and errors that occur in the automated warehouse and along the conveyer belt with the help of sensors. 

The system also determines where in the warehouse the unit loads is to be stored and how the manual forklifts are to travel between different locations and processes, in so called multi-cycles.

6.1.4 Automated picking process and manual picking process

The automated picking process is a modernization of the conventional manual picking that takes place in the basement at the DC in Älmhult. The structure of the automated picking process is an automated warehouse area, picking stations and a conveyer belt that serves the picking crew with unit loads and removes finished goods so it can be transported to the loading area.

The automated picking warehouse is refilled from either the quay area or with stored goods in the racks or the automated warehouse. The automated picking warehouse is an automated warehouse in a reduced scale.

In the manual picking area, small forklifts moves in a storage environment and builds the picking pallet on the forklift. The unit loads are strapped and transported to the loading area for transport to the IKEA Stores.

6.1.5 Transit process

The transit process is based on a fast and straight forward cross docking process. Some of the goods are only unloaded on the quay area and not stored before the goods are sent away again. The goods are combined with other goods with mutual store destination.

6.1.6 Loading process

The loading process is the last process in the logistical system inside the DC, from where the goods are transported to the customers, the IKEA Store. This process is the opposite from the unloading process, but in one point, all outgoing goods are already put on wooden pallets since the incoming goods arriving on Loading Ledge or paper pallet has been palletized. 

6.2 Distribution Center aspects

This part of the chapter treats the different aspects that are important to understand in order to realize the consequences of the Loading Ledge at the DC. It will describe the positive and negative aspects when implementing a new concept at IKEA.

6.2.1 Warehousing aspect

To be able to achieve high flexibility in the DC and utilize it fully it is important that “everything goes everywhere”, all articles can be placed at all locations within the DC. This might create a problem since the Loading Ledge has variable dimensions of the unit load. Today the dimensions are generally fixed into the three pallet types plus eventual tolerated overhang used in the DC.

The whole warehousing process inside the DC is based on the wooden pallet, which will affect the overall efficiency of the DC when introducing the Loading Ledge. 
6.2.2 Stability and safety

In order to handle the Loading Ledge efficiently, the unit load has to be stable. If the Loading Ledge breaks the goods become very difficult to handle at the DC. The general perception of the co-workers is that the Loading Ledge has made the unit load more instable. One of the reasons is that the goods on the Loading Ledge are more slippery on the forks because of low friction between the plastic and the fork. Another reason is that the Loading Ledges are damaged when they arrive from the supplier or they get damaged in the handling at the DC, which makes the stability worse. The stability problem is generally bigger with “long goods”.

Independent on the carrier that is being unloaded the stability has become worse with the Loading Ledge on top of the wooden pallet. Cracked and [image: image31.wmf]Place/customer 
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broken Loading Ledges as well as Loading Ledges that folds in underneath the goods cause instability.

Figure 6.5. Example of Loading Ledge that has folded underneath the goods

The safety of the goods has changed in a negative way because of slippery and unstable goods. The Loading Ledge increases the risk when lifting and this is because of the instability of the goods. The instability and the risk of collapse is a safety issue. Long goods in particular that is to be lifted high up in the racks is a safety risk. The Loading Ledge will need development to create the stability that the wooden pallet posses, to be able to be used in all of the different products.

6.2.3 Damages and waste

Today there are signs that seem to point to higher damage rates with the use of the Loading Ledge, which is also supported by the questionnaire. The general perception why goods get damages is that the Loading Ledge is too fragile, that it cannot stand any shocks or contact with the forks. The Loading Ledge folds and/or cracks underneath the goods, which damage the packaging and also make the handling much harder. The Loading Ledge damages are of pressure, forks and collapse types. When damaged the Loading Ledge becomes unstable when it is put on a wooden pallet. 

If the Loading Ledge breaks it accompanies damage on the packaging and on the products and the goods gets much harder to pick up with the forklift. There are more damage related to handling with the Loading Ledge since the Loading Ledge makes the handling and unloading harder.

Problems are generated by the fact that goods carried on broken or unusable Loading Ledges must be taken care of because they primary cause a security problem and generate costs. If the Loading Ledge has collapsed or cracked, the piled goods become unstable and then the goods might have to be piled again on a wooden pallet and strapped to the pallet. 

The damage frequency is higher when handling “long goods“. When the goods are palletized at the DC and later shipped to the store some goods gets damaged during the transport. This is because there is too much air between the cargos inside the carrier. When the carrier moves the goods also move inside and damage the Loading Ledge. By damaging the Loading Ledge the stability of the unit load deteriorate and thereby the goods get much more instable and the risk of damage increase.

6.2.4 Information aspects

The distribution of information and knowledge through education to the single co-worker has been inadequate and the general perception is that “one day the Loading Ledge was introduced” without any information to introduce it. 

6.2.5 Handling Equipment

The nature of the Loading Ledge puts other demands on handling and handling equipment than the wooden pallets do. There is less room for mistakes and the user has to handle the Loading Ledge with care. A wooden pallet can for example be pushed around on the floor, which is impossible to do with the Loading Ledge without damage. The Loading Ledge has problems concerning compatibility with the handling equipment that is used at the DC today.

Today one of the problems is that proper handling equipment is not always available. Forklifts with spread shifters are needed since the Loading Ledge have other dimensions than the wooden pallet. The forklifts that handle the Loading Ledge goods also needs to be longer and thinner forks. This implies that there is more damage on goods because of not always having suitable handling equipment available.

The Loading Ledge has created a need for more strapping machines since all incoming goods not already on wooden pallets have to be secured to a pallet. 

6.2.6 Conventional Racks and automated warehouse

To adjust the conventional pallet racks that today are adapted to the wooden pallet is easier than the automated storage. One possible solution is to put nets in the conventional pallet racks in order to adjust them to the Loading Ledge. To adapt the automated warehouse to the Loading Ledge is the last and most complicated part of the implementation. 

One of the issues with the automated warehouse is that the automated forklift elevators cannot lift the Loading Ledge in an efficient way because of the adaptation of the whole system to the wooden pallet. A unit load on Loading Ledge has flexible dimensions, which is not tolerated in the automated system today. The conveyor system is also adapted to the wooden pallet and cannot support goods on Loading Ledges alone.

6.2.7 Efficiency

The Loading Ledge is today not as efficient as the wooden pallet internally at the DC, since the fundamentals for high efficiency do not exist in the same way as for the wooden pallets.

Today the unloading process when handling goods on Loading Ledge reduces the overall efficiency at the DC. But this is of course connected to the increased time consummation of the process. However as the system is built at this moment there are no efficiency losses after the goods on Loading Ledge are palletized and secured with the help of stretch-film and straps.

6.2.8 Salary incentive

The salary system is based on efficiency and the efficiency is based on a logistics system that is adapted to the EUR-pallet. Today it takes longer time to unload the Loading Ledge compared to the wooden pallet, which lowers the efficiency and thereby the salary.

There are more cubic meters in a carrier with Loading Ledges than with wooden pallets, which the salary system has to compensate for and also the fact that unloading goods on Loading Ledges take longer time. This is nothing that the individual co-worker can affect. If equipment and routines are altered the salary system has to be adjusted to match the present conditions.

6.2.9 General changes to the Loading Ledge

The co-workers feel that the Loading Ledge needs reconstruction on several points, it needs to be higher so that that the forks can go under the unit load. The material or design needs to be changed so that the Loading Ledges becomes less slippery on the forks and also so that the packaging do not slide off the Loading Ledges. They also want to see a stronger Loading Ledge design that is more stable and has higher durability. Some feels that the Loading Ledge should be one connecting unit like a wooden pallet, but in plastic.

7 Studied processes and aspects - IKEA Store

This chapter describes the different processes and aspects that involve the present flow of goods at the IKEA Stores. The processes and aspects described in this chapter illustrate the present situation, the need and the impact of the Loading Ledge.

The IKEA Store is the final part of the supply chain and it is here that IKEA sells its products. This is the only place in the supply chain where IKEA earns funds to pay for all other processes and activities in the supply chain. 

Goods arrive at the gate and are either stored or transported directly out to the sales area. About 80% of the arriving goods go directly out to the sales area. The IKEA Store has a limited time to unload and fill up the store with goods. 

7.1 IKEA Store processes
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The IKEA Store processes have been identified through observations and interviews at the IKEA Store in Malmö, Sweden.

Figure 7.1. Major material flow through the DC and IKEA Store.

The IKEA Stores unload, handle and transport the goods to the sales area. The material flow inside the IKEA Store is based upon the standardized wooden pallet system. Almost all goods that arrive to the store like the one in Malmö today are already palletized when it enters the store. The handling equipment as well as racks is adjusted to the wooden pallet and today the personnel are not able to use the Loading Ledge appropriately together with the handling equipment. This is because the forklifts and the handling equipment are not compatible with the Loading Ledge.

The logistical process that can be excluded with the Loading Ledge is the handling process of empty wooden pallets. Money can be saved by less work at the store and by not having to transports empty pallets. Estimations shows that approximately twenty man-hours a week can be reduced when excluding the loading of pallets on trucks, storage in store and transporting empty pallets inside the building and out to the outdoor pallet area.

7.1.1 Unloading process

If unit loads consisting of only Loading Ledge goods arrive, they do not need to be palletized and strapped if they are going directly to the sales area. If they are going to be stored they however have to be palletized and strapped. As long as the goods are properly piled the forklift can handle the Loading Ledge. An unloading problem arises when the goods have careened inside the carrier since this complicates the unloading process and also increases the risk of damages to the goods.

The difference in the unloading process with Loading Ledge at the store compared to unloading with conventional wooden pallets should be negligible. The IKEA Store seldom receives whole truckloads filled with the same good. What takes a DC half an hour to unload takes an IKEA Store one and a half hour to unload. The reason is that a truckload at the IKEA Store consists of whole, half and mixed pallets. The forklift drivers cannot take more that two [image: image33.wmf] 
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pallets at the same time irrespective of the unit load carrier used.

Figure 7.2. The unloading process at the IKEA Store in Malmö

For stores unloading goods on paper pallet the risk of damaging the goods is higher than on both wooden pallet and Loading Ledge. This is because the paper pallets can collapse during transport due to humidity. When unloading these kinds of paper pallets the forklift driver has to take bigger risks and might damage the goods. This risk of damage can be minimized with the Loading Ledge since the Loading Ledge is not affected by humidity and thereby do not collapse.

7.1.2 The warehousing process

The warehousing process that takes place after the goods are unloaded has to be finished before the store opens. When the store is open no packages are lifted up or down in the warehouse. This is a safety regulation; the reason is that customers are walking in the self-service area which is a part of the total store warehouse area during opening hours.

When the goods are to be placed high up in the racks it is hard for the forklift driver to have control of the Loading Ledge. The first reason is that all stores do not have cameras on their forklifts. The second reason originates from the fact that Loading Ledge is lower than the wooden pallet and therefore harder to get the forks under.

7.1.3 The Pipeline process

The pipeline process involves the transport and handling of goods all the way from the warehouse to the sales area and thereby the customers.

The Pipeline consists of a team whose task is to make sure that there always are products in the store when it opens at every day runs the Pipeline process. The pipeline crew uses manual forklifts to place the goods in the sales area.

7.2 IKEA Store aspects

This part of the chapter treats the different aspects that are important to understand in order to realize the consequences of the Loading Ledge in the IKEA Store. It will describe the positive and negative aspects that affect the IKEA Store when implementing a new unit load concept throughout the IKEA supply chain.

7.2.1 Time frame

The time aspect is very crucial at the IKEA Stores. The time margin in the morning when the crew unloads the goods from unit load carriers is very narrow. The goods have to be inside the building before eight a clock in order to have time to place the goods in the store. This time frame is very tight today at the store in Malmö. However, the Loading Ledge does not make any difference in used time compared to the wooden pallet when unloading the goods from a unit load carrier for direct transport out to the sales area.

7.2.2 Display in the sales area at the IKEA Store

Until there is a sufficient amount of products that can be displayed on Loading Ledge alone all goods will be palletized before transported out to the sales area. The display of product groups, called pallet islands cannot consist of both wooden pallets and Loading Ledges. This is a visual detail, but important to consider since it incorporates if customers will buy the products or not.
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Figure 7.3. Good example of display in the store

7.2.3 Information at the IKEA Store

The information and spreading of knowledge about the Loading Ledge has been very brief, apart from a brainstorming meeting among the Logistic store managers. This meeting concerned the advantages and disadvantages with the Loading Ledge.

The risk of pushing a project through and not informing enough is that people working with the project, in this case the Loading Ledge might loose faith in it before it has even started.

7.2.4 Damage and loss

The damage frequency when having the goods on Loading Ledge is larger than only on wooden pallets. Generally a lot of time is reserved for handling damaged goods at the warehouse area in the IKEA Store in Malmö. Today there are more goods damaged from the Loading Ledge than from the wooden pallet. This might be a misconception since the wooden pallets protects the goods from damage.

The goods that arrives from a DC to a store seems to be worse loaded since the goods tend to move more in the carrier with the Loading Ledge on a pallet compared to goods loaded directly on the pallet.

If goods on Loading Ledge that is shipped to IKEA Stores like the one on Iceland are strapped and secured properly, there is a great potential of saving cost by reducing damage. This is because the Loading Ledge always has the same quality but the paper pallet varies in quality because of the impact of humidity. The wooden pallet also varies in quality. There is a clear connection between the quality of the load carrier and the quality of the goods. 

7.2.5 Savings

All the handling of empty wooden pallets results in a saving of twenty man-hours every week. It is also possible to save money through less return transports of empty wooden pallets; all movement of empty wooden pallets backwards from the sales position will be eliminated. It must be replaced by a smaller return flow of Loading Ledges.

7.2.6 Modification of the store’s warehousing system

There have not been any directives about arriving goods only on Loading Ledge and therefore no consideration to nets in the racks been taken yet in Malmö. A project with nets on the pallet racks in Helsingborg has started and depending on the result different actions are taken at the store in Malmö. A new set of racks with nets costs about 400.000 € depending on size. If the Loading Ledge project is successful and the solution work the cost is relatively low to adapt the racking systems in the stores to the Loading Ledge.

7.2.7 IKEA Stores handling equipment

Handling equipment adapted to the Loading Ledge is under development but at the moment the stores do not have the proper handling equipments to handle the Loading Ledge. 

In order for the Loading Ledge to be able to work in the warehouse area and in the sales area at the IKEA Store, new handling equipment is needed. Thinner forks for the forklift, spread shifters and new pallet jacks are needed because the Loading Ledge has other dimensions than the wooden pallet. 

The existing spread shifters are too thick and wide and the need for new and thinner pallet jacks is important especially in the internal store flow. In the short run this is an extra cost, but not in the long run since handling equipment needs to be renewed at some point in time.

7.2.8 Safety aspect

Today all unit loads are be able to be placed anywhere in the different rack positions in the store warehouse, even though some are reserved for special types of goods like beds. There is no time for sorting the incoming goods whether they are Loading Ledges on wooden pallets or plain wooden pallets. There is no time to teach all forklift drivers where to lift the goods and not to; this is the task for the storage system. Because of safety policies it is forbidden to lift unit loads consisting of only a Loading Ledge high up in the racks. 

7.2.9 Loading Ledge requirements in the Store environment

There is no difference concerning labelling the goods or ergonomics between the Loading Ledge and the wooden pallet. The IKEA Store is worried if the last package in the unit load is going to stay in place or fall to the floor. The damages to the goods supported the Loading Ledge are also a question. If a forklift driver hits something, the wooden pallet almost all the time takes the impact. Part of the damage arises from the fact that the Loading Ledge is placed on top of the pallet. The pallet and the Loading Ledge are not compatible and the Loading Ledge often gets stuck between the wood boards of the pallet. 

The Loading Ledges might need to be higher and more stable. The quality has to be improved as well; today it is too fragile in some processes according the warehouse personnel. 

7.2.10 Store are affected differently

For stores with other conditions than the European mainland store, for example stores on Iceland, there is a lot to gain from the Loading Ledge. One of course is the low price. Iceland is different from many other countries because a lot of wooden pallets enter the country with imported goods, but few pallets are leaving on exported goods. This lead to an overall surplus of wooden pallets and this also means that the value of the pallets is lower on Iceland.

Another advantage is that since all goods are transported over seas by boat, the container can load more products instead of transporting wooden pallets. The filling rate of the container increases with the Loading Ledge and the transport cost per cubic meter decreases.

7.2.11 Volume and limitations

As long as the resources are sufficient and that the handling equipment is adequate for the processes taken place, there are no limitations in the volume handled with the Loading Ledge. The most important thing is that all packages on the Loading Ledge are secured and stable.

7.2.12 Bottlenecks in the logistical system at the IKEA Store

Too few gates and too many forklifts are the bottlenecks in the logistical system at the IKEA Store in Malmö. This problem seems to be a general problem at all stores. The store also receives badly loaded trucks and they delay the whole unloading time schedule. 

7.2.13 Costs

The workforce cost is the largest cost at the store; more than 60 % of the total costs are workforce related. This cost will increase if the stores will have to use more resources on unloading because of the higher need for man-hours.

8 The current situation at IKEA

This chapter is based upon the frame of references and the empirical studies and will discuss the findings of this master thesis. The current situation at IKEA and the positive and negatives sides of the Loading Ledge will be discussed thoroughly with the help of a SWOT analysis.

8.1 Introduction to the master thesis analysis 

To achieve our set up goal and answer the problems stated, we need to analyse the situation at IKEA at different periods of time. We have divided them into three periods, the present, 0-3 years ahead and finally 4-10 years ahead, see [image: image35.wmf]2300 mm
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figure 8.1. A more evolved description of our analysis approach can be fount in the methodology chapter.

Figure 8.1. The analysis process from the present.

8.2 The current situation at IKEA

To be able to analyse the future we have to analyse the past and more importantly the present. The Loading Ledge has been introduced into a world based on the wooden pallet and over time the situation will and must change. Our analysis of the current situation at IKEA was performed according to the TO-SWOT described earlier
. The result of the analysis is summarized and shown in table 8.1.

	RESULT OF THE SWOT-ANALYSIS OF THE CURRENT SITUATION AT IKEA IN RELATION TO THE LOADING LEDGE

	STRENGTHS
	WEAKNESSES

	· Adapts to the good, not the other way around
	· Not a supporting structure.

	· Can be shipped all over the world
	· Safety issues, which stem from stability problems.

	· Plastics have efficient recycling processes, which contribute to make the Loading Ledges environmentally friendly
	· Some parts of the supply chain may have an attitude problem because of lacking information flows.

	· The Loading Ledge shows and visualises the problems, “the Japanese lake”.
	· More damaged goods if not handled properly.

	· IKEA as a company is used to change and new projects.
	· Today the Loading Ledge is not a working sales unit.

	OPPORTUNITIES
	THREATS

	· Lowers the overall environmental impact.
	· The lack of correct handling equipment.

	· Makes the whole supply chain more flexible and more overall efficient.
	· The way of thinking of a unit load as a wooden pallet is not the same as with a Loading Ledge.

	· Creates more efficient unit loads, which reduces handling that reduces costs.
	· Sub-optimisation, which leads to lower overall efficiency.

	· Creating a unit load carrier that works everywhere and is flexible.
	· That IKEA as a whole does not take the Loading Ledge seriously.

	· Decreases the cost of return handling.
	· No change of the way of working.


Table 8.1. The results of the SWOT-analysis

8.3 Strengths with the Loading Ledge

The biggest strength of the Loading Ledge and what the whole concept is based on is that the Loading Ledge adapts to the goods and not the other way around. This leads to many changes in the way of thinking and also the need to think differently. By being adaptable to the goods the Loading Ledge gives IKEA many possibilities to make the supply chain more cost efficient. 

Another great strength of the Loading Ledge is that it reveals weak points in the processes. The Japanese Lake is a hypothesis, which says that with a high water level the sunken rocks and reefs does not show and therefore boats do not see and pass over them. When the water level is lowered the reefs and rocks are made visible and obvious to the boats, which have to make evasive manoeuvres to avoid them. This is exactly what the Loading Ledge does; it lowers the “water level” in the IKEA supply chain and reveals the weak points. This also makes it possible for IKEA to solve the problems and by that creating a more efficient supply chain.

The Loading Ledge project is a project that needs different thinking and the possibility that a project like this would fail in another company is rather big. The success of the Loading Ledge rests on the fact that IKEA is a company used to internal change and that IKEA also pushes itself and exposes itself to new situations and problems.

The Loading Ledge is made of plastics and can therefore be shipped all over the world, crossing borders without the need of any extra treatment to be able to follow restrictions. The wood in wooden pallets has to be heat-treated to counteract the spreading of the pine wood nematode.

One strength of the Loading Ledge is the environmental aspect. The plastics in the Loading Ledge can be recycled and reused in new Loading Ledges, which lowers the overall environmental impact. The Loading Ledge itself is a onetime handling material but the material is used over and over again. Since the Loading Ledge is made of plastics the incitement to recycle it, not only in Sweden, is higher than with for example the paper pallets. This is because the plastic is a more expensive material then paper and plastics are recycled all over the world, in contrast to the paper pallets that more than often is thrown away and dumped. This also lowers the environmental impact and goes hand in hand with IKEA as an environmentally friendly company.

8.4 Weaknesses with the Loading Ledge

One of the largest weaknesses of the Loading Ledge is that can not work as a bearing structure and thereby no be regarded as a stable unit. Because of this the Loading Ledge entail more damage if it is not handled properly. Since the unit load needs a stable packaging solution without any extra air, the stability of the unit load suffers when the packaging solution is not adapted to the Loading Ledge, which lead to more damaged goods and goods that is harder to handle at all points of the supply chain. Poor stability is also a big safety issue, since a big part of the goods is at some point in the supply chain stored in storage racks. Poor stability makes it much harder and much more unsafe to handle the goods with forklifts. 

In the beginning of the project the information and knowledge flows through the supply chain was not good. This has led to less understanding of the advantages and profits that can be made from using the Loading Ledge as a unit load carrier. Since goods on Loading Ledge today means extra work it is very important that the ones who perform these processes knows the reasons why extra work has to be performed and also where and what the gains are.

8.5 Opportunities with the Loading Ledge

The Loading Ledge adapts to the product, which means that all air in-between the unit loads can be removed in the transports. This means that IKEA gets a higher filling rate in the transport and can therefore put more products in the transport. This means that IKEAs total need of transports on a given volume decreases, which lowers the overall transport costs and decrease the amount of emission.

Today every tenth transported IKEA load carrier contains empty wooden pallets. With the Loading Ledge the need for return distribution decreases by 97%. The Loading Ledge reduces the need of quality control of used wooden pallets. It simply makes the return handling of handling material much simpler and easier. Since the transport need of empty wooden pallets decrease, again so do also the emissions.

The Loading Ledge visualises the problems like mentioned earlier, which give IKEA great possibilities to improve and make the whole supply chain more effective and cost efficient. One of the reasons is the more efficient unit load and another is the possibility to rethink everything. To start with something new, which is not based on a 60 year old concept, gives IKEA the possibility to create unit loads that works all over the world, whether it is handled in Malaysia, Iceland or Sweden. The unit load can be handled in the same way everywhere and the Loading Ledge thereby creates a global standardized way of handling and transporting goods for IKEA. The more efficient way of handling goods of course save money for IKEA at all points through the supply chain.

The Loading Ledge creates many opportunities for IKEA, opportunities that can give IKEA important competitive advantage versus its competitors on the market. Since the Loading Ledge lowers the overall environmental impact it goes hand in hand with IKEA as an environmentally friendly company. 

8.6 Threats to the Loading Ledge

The biggest threat to the success of the Loading Ledge is to fail in the information and education flow to all parts of the supply chain and all users. To make all involved conscious about the advantages of the Loading Ledge, and of course of the disadvantages. If people do not get the information and knowledge there is a possibility that IKEA, as a whole does not take the Loading Ledge seriously. Lack of knowledge can also lead to sub-optimisation, which leads to lower overall supply chain efficiency since the different parts are looking out for themselves and thereby creating invisible barriers between the individual parts of the organisation. Lack of knowledge can also lead to no change, i.e. that there is no change in the way of working and thereby not taking care of the possibilities for improvements.

There is a need of adequate handling equipment and if they are not produced the Loading Ledge will not work as efficient as possible. It is also important for everyone involved to realize that the Loading Ledge is not a wooden pallet and stop comparing the two types of unit load carriers.

There is also a risk of overdeveloping the Loading Ledge. If it evolves into a connecting construction, which is self-supporting, it loses all of its adaptability and advantages. Then the Loading Ledge has become another type of pallet; to keep all the advantages it cannot be changed too much. The important thing is to keep the basic idea of flexibility and to be aware of the negative aspects.

9 The Loading Ledge

This chapter is based upon the frame of references and the empirical studies and discusses the general findings of this master thesis. Aspects and issues that are central to the whole IKEA supply chain are analysed in this chapter.

The Loading Ledge has been introduced into the IKEA supply chain; this of course affects the supply chain. The consequences can be separated in specific and general levels. The specific consequences at the DC and stores have been analysed previously and here we analyse the issues that affects IKEA as a whole.

9.1 The Loading Ledge concept

The Loading Ledge is a good and defensible project, when looking at it from the whole IKEA supply chain. The potential savings through the supply chain made of optimised transports, higher filling rates, reduction of return handling and streamlining of the supply chain as a whole is far greater in the longer run than the cost of implementing the concept and the drawbacks of the Loading Ledge.

A new concept that replaces the wooden pallet, paper pallet and all other handling material at IKEA has been needed for a long time. A different concept than the pallet concept has to be developed and the Loading Ledge looks like a very promising substitution. A strength is that the Loading Ledge creates an internal IKEA standardised unit load carrier.

9.2 Changing global conditions

IKEA increases the part of its purchases from Asia where there is no standard pallet. This makes the need for an internal standard imminent to be able to handle the increasing material flows efficiently. In a few years every other cubic meter will be produced in Asia. As mentioned before the Loading Ledge can substitute all other types of unit load carriers and thereby make the material flows more cost efficient and also create the possibility for more efficient handling. The filling rates in transports increase which decreases the transport costs and also lowers the risk of damage, since the air in-between the goods is taken away.

With the Loading Ledge IKEA can remove the use of paper pallets in sea transport and thereby minimize the risk of collapsed paper pallets, which is a common sight after weeks in a humid container at sea. This of course raises the quality of the IKEA goods and lowers the damage. But foremost it makes the unloading much more efficient since the goods now can be unloaded with the help of forklifts instead of manual labour.

Today, 80 % of all goods that arrives to the IKEA stores are moved directly into the sales area in the stores without storing. This means to a certain extend that it does not really matter if the goods arrive on a wooden pallet, Loading Ledge, paper pallet or something else. The important thing is if it works in the sales area.

9.3 The Loading Ledge during transportation

[image: image36.emf]SOURCE OF EVIDENCE  STRENGTHS  WEAKNESSES  

Documentation     Stable  –  can be reviewed repeatedly      Unobtrusive  –  not created as a resul t of the  case study      Exact  –  contains exact names, references,  and details of an event      Broad coverage  –  long span of time, many  events, and many settings     Retrievability  –  can be low      Biased selectivity, if collection is incomplete      Reporting bias  –  reflects (unknown) bias of  authors      Access  –  may be deliberately blocked  

Archival Records     [Same as above for documentation]      Precise and quantitative     [Same as above for documentation]      Accessibility due to privacy reasons  

Interviews     Targeted  –  focuses directly on case study  topic      Insightful  –  provides perceived causal  inferences     Bias due to poorly constructed questions      Response bias      Inaccuracies due to poor recall      Reflexivity  –  interviewee give what  interviewer wants to  hear  

Direct observations     Reality  –  covers events in real time      Contextual  –  covers context of event     Time - consuming      Selectivity  –  unless broad coverage      Reflexivity  –  events may proceed differently  because it is being observed      Cost  –  hours needed by  human observers  

Participant Observations     [Same as abo ve for direct observations]      Insightful into interpersonal behaviour and  motives       [Same as above for direct observations]      Bias due to investigator's manipulation of  events  

Physical artefacts     Insightful into cultural features      Insightful into technical operations       Selectivity      Availability  

It is clear that many of the problems that arise when transporting the Loading Ledge originate from the fact that the Loading Ledge and the wooden pallet are incompatible. 

Figure 9.1. Unloaded goods that show the incompatibility problem with the Loading Ledge and the wooden pallet

IKEA has had problems when transporting goods on wooden pallets that have overhand or underhang. Using the Loading Ledge together with the wooden pallet will not solve this problem. Instead replacing the wooden pallet fully by the Loading Ledge and thereby creating a complete unit load solution that fits the individual product can solve the problems. 

9.4 How to handle the Loading Ledge

That the wooden pallet implies efficient handling of goods is partly a misconception. This is because it protects the goods from damage. The wooden pallet absorbs the shocks of the hits instead of the goods and that is inefficient handling because it hides the mistakes and inefficiencies. The Loading Ledge gets damaged more easily than the wooden pallet and most of the time because it is thought of as a wooden pallet. The Loading Ledge requires a different type of handling and a different attitude. The Loading Ledge shows the point in the handling where it must be changed and can thereby contribute to a more efficient supply chain.

9.5 Implementation of the Loading Ledge at IKEA

9.5.1 New ways of thinking and working

If the Loading Ledge is fully implemented, unloading, storage and loading processes can be performed faster. In order to make the system as smooth and adapted to the Loading Ledge as possible, the mindset has to be shifted.  From thinking of the Loading Ledge as a pallet to a approach where the Loading Ledge is an adaptable system that has other characteristics than the wooden pallet and must therefore be treated differently.

9.5.2 Starting up the Loading Ledge project with trial and error

New projects and innovations have a tendency to be terminated at the drawing board because of differences in opinion. IKEA has an advantage that few companies have, IKEA is able to test and control new innovations throughout the entire supply chain since they control the whole supply chain from supplier to end consumer. 

This also makes it possible for IKEA to test and analyse the innovation and thereby determine if it is good enough. This is a strength that few companies have since they are often dependent on other companies in the supply chain.

The Loading Ledge has to be tested throughout the whole supply chain and thereby showing its strengths and weaknesses. This gives IKEA the possibility to keep the good qualities and enhance them while tackling arising problems.

9.5.3 Continuous development of the Loading Ledge

It will take time for the Loading Ledge to find its right specifications. It took the wooden pallet 60 years to develop the proper principles for how to place the goods and build up packages on the pallet. The next step of the work must be to create the right conditions for the stores to be able to work with the Loading Ledge.

There are a lot of question marks regarding the Loading Ledge. Questions have been raised on how the Loading Ledge is going to be handled in the sales area, what is the correct handling equipment and so on. These types of questions are natural since they were not thought about in detail at the start of the project since as mentioned before it was a transport optimisation project. To develop the project into a full supply chain project it is important that the issues of the store and the DC are taken into consideration as soon as possible.

9.6 Platform aspects

In this part we will analyse the platform and the characteristics and affects it has.

9.6.1 Need for a platform

The Loading Ledge needs a platform at some point during its evolution. A platform will in the short time perspective make many parts of the system, like the DC and store more efficient. If the platform is going to be kept as an internal handling material for the large material flows in the long time perspective or if the Loading Ledge is going to be used on its own is another question.

The basic needs for the platform is stack-ability, durability and to have a low environmental impact. The biggest problem is to create a platform that can handle all the different variations of Loading Ledge unit loads. The Loading Ledge does also have potential for improvements, but it is also very important to be realistic and see the limits of the Loading Ledge. It is not a supporting unit load carrier and perhaps not ever supposed to be one either.

9.6.2 Internal equipment

A platform kept as internal handling equipment at DCs and IKEA stores will transport and handle the articles that cannot be carried by the Loading Ledge. This makes it possible to phase out the wooden pallets from the IKEA supply chain and thereby take advantage of all the benefits of the Loading Ledge concept.

9.6.3 The right specifications are the basis for efficiency and quality

The evolution of the Loading Ledge will replace the wooden pallet with the Loading Ledge. An alternative platform on which IKEA control and specifies the characteristics will work as a substitute for goods not carried by the Loading Ledge. The specifications of the platform are not set but the cost of the single platform is not the central issue, because in the internal logistical system at for example the DC, IKEA can cycle the platform many times and thereby the cost can be spread on many cycles, which makes the cycle cost low.

The platform can be constructed from plastic, aluminium and even wood or it might have a combination of different materials to achieve the characteristics wanted. The aluminium is more expensive but then again the platform is a one-time investment, which can be economically sound because of its large amount of cycles. Plastic is a very good material, it has permanence of size; it endures heat and cold and endures shocks but it has a high-energy value that has to be considered.

When using a platform throughout the supply chain it is important that the handling of it is easy and efficient. The handling of a platform with a forklift can be compared to that of a wooden pallet and cannot be much more efficient than today.

If there are palletising systems developed especially for the store and DC, which use a platform, the quality and efficiency of these systems can be monitored closely and be ever improving. The quality of the platform is easy to control and maintain since the single store or DC has its own platform system.

9.6.4 Automated palletising at the quay

When the goods arrive to the docks at the DC the palletising process must be fast and simple for the forklift drivers. To achieve this in the best way IKEA needs an automated palletising system on the quays that automate all palletising and secures with the help of palletising machines. To make this process as efficient as possible every dock has its own palletising machines.

9.7 Information and communication during implementation

It is important that information and knowledge does not leave one point and then never come back. It is very important that this information is reflected over and then returned to its origin for feedback. The strength of looking at the information flow as a wheel is that it can be updated and new input are given over and over again. 

If all divisions had been involved in the Loading Ledge project from the start they could have given good input to the developers early in the project, which might not have changed the evolution of the Loading Ledge but it would have given all parts of the supply chain a feeling of participation. This would also have made the distribution of information throughout the organisation much easier. Most importantly it would have given the co-workers knowledge about the Loading Ledge and not making them feel like the Loading Ledge was thrown at them without them having any control. 

The information flow through the IKEA organisation is complicated since IKEA is located in 22 countries. English works on management levels but perhaps not always on operational levels, which makes the distribution of information harder. A forum should be created where issues regarding the Loading Ledge is discussed and from where information is distributed out to all parts of the supply chain. This makes it possible to distribute information like a wheel. A forum like this gives the visionary and the realist a place to discuss the Loading Ledge and thereby increasing the flow of information and also cooperating to make is successful in the IKEA supply chain.

It is strange that a lot of people who look at the Loading Ledge from an outside view see the possibilities and advantages of the Loading Ledge. But when talking to people working with it daily there are more negative attitudes. This is certainly based on the lack of information and education, proper handling equipment and handling methods, which in the end leads to a feeling on not being involved in the project.

9.8 Handling equipment

To achieve a full implementation of the Loading Ledge, one of the most important aspects is the peripheral equipment, the forklifts, the forks and so on. Today the biggest threat against the Loading Ledge is that there is no existing palette of functional handling equipment. When implementing the Loading Ledge it is much easier to convince the future users of the benefits if IKEA also can provide a working palette of handling equipment, like strapping [image: image37.png]


machines, working forklifts, racks, unloading machines, jigs and supplier packaging machines.

Figure 9.2. Example of functioning longer forks

The Loading Ledge will stand and fall with the handling equipment and the handling thorough the supply chain. The handling equipment in the future must be compatible to both the Loading Ledge and the platform. Today there is already equipment that can handle the paper pallet, which have the same height as the Loading Ledge (45mm).

IKEA has in a small scale started to work with and develop proper handling equipment but the resources have not been there. If these issues are not evaluated today with about 6-8% of the material flow on the Loading Ledge, there will be big problems in three or four years with quantities up to 40-45% of the total material flow.

9.9 Efficiency

9.9.1 Efficiency in the Supply Chain

The transports can attain much higher filling rates with the Loading Ledge than with the wooden pallet because of the adaptability of the Loading Ledge. On the other hand the DC operations are most likely more efficient with a wooden pallet or a platform instead of only using the Loading Ledge under the current situation, but it might of course change with infrastructure changes.

The Loading Ledge will never achieve a high efficiency in a logistical infrastructure that is based on the wooden pallet. But if the internal infrastructure changes and is adapted to the Loading Ledge there are possibilities that the material handling system reaches the same efficiency as with the wooden pallet. It is important that the overall efficiency is measured thoroughly since the Loading Ledge and the wooden pallet have their advantages and disadvantages. The Loading Ledge still has to be handled at least as many times as a wooden pallet in the supply chain and therefore the different characteristics affect the efficiency.

Even if the final result of the Loading Ledge project at the DC and IKEA stores are less effective than today, the total efficiency along the whole supply chain from supplier to customer is clearly going to be more effective, both in relation to costs and efficiency. The project has the potential to make most, if not all processes more efficient in the future. This however again, requires correct education, information and knowledge, equipment and a system that do not focus on the fixed wooden pallet system but on the Loading Ledge as a flexible system.

9.9.2 Efficient handling of goods from Asia with the Loading Ledge

There are great potentials with the Ledge when IKEA transports unit loads from e.g. DC in Malaysia to Australia where IKEA still have to unload the goods by hand. Great potential to save money and time because with the Loading Ledge IKEA can have the goods on sales location in the store  faster instead of being unloaded by hand from a container which takes longer time.

9.10 Quality

It is very important that IKEA secures the quality of the Loading Ledge and do not try to save “cents”. Today’s relatively small goods flow on Loading Ledge might hide defects in the quality of the Loading Ledge, which might show when the volumes increase and the need for high quality increases. The problems increase with volumes, which is why it is important to get it right from the start.

9.11 Loading Ledge economy

The fundamental reason for creating the Loading Ledge is to attain better economy in the processes performed by IKEA. Better economy equals saving and this can be done by e.g. reducing damage and transport.

9.11.1 Economics of scale 

If IKEA wants to be big, IKEA have to think big, IKEA have to widen the perspectives and think big volumes. IKEA also needs to focus on where the large costs and the large savings arise. This way of thinking is important since then the risk for negative sub-optimisation can be avoided and the overall efficiency in the supply chain can become as high as possible.

It is not important if the unloading of a container takes 30 minutes more and thereby cost 12 € more, if the total transport cost is lowered by ten percent, which is about 130 € in a transport from Croatia to Sweden. Another global cost reduction is the lowered need for return handling of wooden pallets which yearly cost IKEA about 50 million €. It is important to identify the large cost positions instead of staring at the small costs that in the big picture is rather insignificant. One truck a month with discarded Loading Ledges instead of three trucks with empty pallets from a store a week quickly pays off the extra hours needed for unloading.

The largest gains are made outside Europe. In North America the Loading Ledge has all the conditions to be very successful; because of large distances, which means high transport costs. IKEA is expanding on a large scale in North America and the potential is very high. When expanding in a large scale the logistical problems become bigger and harder to solve and a standardized way of handling goods can make this process easier. Since most of the products are produced in Asian and Eastern Europe the transport costs are essential in creating goods economics in the North American operations.

9.11.2 Savings

The Loading Ledge raises the filling rates in the transports, which affects cost positively. When using the wooden pallet a substantial part of the cost was paid for transporting air. The cost for damage during transports is reduced since the air in-between the goods are reduced and therefore movement that creates damage is reduced. Since the filling rate increases in transport the overall need for transport is reduced and thereby also the transport costs.
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Figure 9.3. Example of carrier with high filling rate thanks to the Loading Ledge

The Loading Ledge has the possibility to create a more efficient handling of goods in the supply chain, which lower the overall handling costs. The Loading Ledge concept can also contribute to more efficient and cost effective packaging solutions.

It is also important to realize that the cost of replacing for example racks at a warehouse or a store is a one-time cost. In the longer run costs like this are rather small compared to the cost saving done in other areas. But of course at a first look the investments look high. Equipment like forklifts must be replaced after a certain time irrespective of the unit load carrier and therefore in the longer run does not generate higher costs.

Even in the cases where weight limitations regulate the transports IKEA can reduce the weight of the wooden pallets in the carrier, which makes an increase in efficiency and lower costs.

9.11.3 Means of control in the supply chain 

There has to be economical means of control through the entire supply chain. If there is no mean of controlling the whole supply chain in an economic sense, the supply chain will not be run in an optimal way. 

No economist would agree to a 15% rise in cost, which does not gain the individual company (or in this case part of the supply chain). The rise in cost is even harder to justify if another company or part of the supply chain benefits from the raise in cost. As long as there are no economical means of control there will always be a conflict of interest and the supply chain will not be controlled optimally with optimised transports, high filling rate and short lead-times as a result. 

9.12 Packaging Logistics

9.12.1 Packaging requirements in the supply chain 

To further help the processes at the DC and the IKEA Stores it is important that there are guidelines on how to create packaging solutions that work in a smooth way through the whole supply chain. The Loading Ledge gives the packaging designers the possibility to really think about this issue They can design a packaging solution to a product that really is adapted to the needs of the different actors in the supply chain. 

In the transports the filling rate can be raised by good packaging solutions. The reduced air in the packaging reduces damage in transports since there are no longer any air in-between the goods. The packaging solution affects the whole supply chain and can help to maximize the efficiency in transportation and distribution, storage, utilization, handlability, usage and efficiency of the unit load in all parts of the supply chain.

9.12.2 Types of Packaging 

Bad packaging solutions can be concealed with the help of the wooden pallet; this is less possible with the Loading Ledge since a bad packaging solution can make the unit load collapse. It is important to reduce air in the packages, make sure that the boxes and products are self-supportive i.e. use the product to carry the load not just the corrugated paper box.

9.12.3 The Loading Ledge in focus

From the moment the packaging designers starts to develop a packaging solution for a product, the Loading Ledge has to be in focus, instead of the wooden pallet. This will create an optimal packaging solution that both protects the product but also works as smoothly as possible in the supply chain.

By concentrating on the Loading Ledge concept instead of the wooden pallet the unit load carrier no longer controls the dimensions of the packaging, instead it is the dimensions of the load carrier that the packaging solution have to adapt to; the size of the container, truck and railroad wagon. 

It is also possible to develop packaging solutions that IKEA before did not think could be modified to fit the Loading Ledge concept. This is achieved by the experience of creating packaging solutions adapted to the Loading Ledge. This makes it possible to transport a larger part of the material flow on Loading Ledge and thereby also get a higher yield of the economics of scale.

9.13 Return handling of the Loading Ledge 

The return handling of the Loading Ledge can be solved quite easily by using chipping machines at all point in the supply chain that needs to recycle the Loading Ledge. This probably includes all parts of the supply chain since there will always be defective Loading Ledges. The plastics chip, which now is the raw material to new Loading Ledges, is put into big bags that can be transported to the manufacturer of the Loading Ledges.

One of the overall largest cost reductions is the reduction of return handling. Every tenth IKEA transport is transporting empty wooden pallets, which with the help of the Loading Ledge can be reduced by more than 95%. The Loading Ledge will of course have a transport need but when contemplating the fact that there goes 34.000 Loading Ledges in the same transport that can carry about 550 wooden pallets, the cost reduction becomes quite obvious. 

It is not only in the return transports that IKEA saves money connected to the return handling. All stores reduce the internal handling of wooden pallets, which saves time and thereby costs. This is valid for all parts of the supply chain. Another saving in costs is of course the cost of the wooden pallet itself since it is more expensive per cycle than the Loading Ledge.

9.14 Damage

Reduction of damage was one of the main reasons why the Loading Ledge was developed, but there is still damage on the goods. But it is another type of damage than with the wooden pallet. The new types of damage can bee seen in large extent as problems when running-in the new system and can with the help of knowledge be reduced.

9.14.1 Incompatibility with the wooden pallet

The problem when placing a unit load supported by Loading Ledges on top of a wooden pallet is that the stability gets even worse because of the incompatibility. The stability issues of the Loading Ledge combined with the wooden pallet scores creates problems when placing the Loading Ledge goods on top of the wooden pallet. When the Loading Ledge moves on top of the wooden pallet and hits a score it is likely that the Loading Ledge either breaks or at least bends. This makes the handling harder and the risk involved when placing the goods in racks increases.

9.14.2 Handling of Loading Ledges creates damage?

The damage of goods on the Loading Ledge is of another character than with goods on the wooden pallet. The cause for this must be examined and right equipment and correct methods for loading routines must be evaluated. 

One of the reasons for the development of the Loading Ledge was to reduce the amount of damages to the goods caused by the wooden pallet. When the whole system is adapted to the Loading Ledge and all parts are aware of the proper way to handle the Loading Ledge, then the damages will also be reduced.
9.15 IKEA Vision and Strategy

The most important guiding principle and goal in a supply chain is to make sure that the customer always can buy the product at the right time and to the right quality. The rest of the supply chain processes are supporting in character to this crucial process since this is the only way IKEA earns money and if IKEA do not succeed in doing this every day, IKEA has failed in its mission to sell home furniture.

9.16 Design of the new logistical system at DC and IKEA stores

When addressing the strategic issue on how to adapt the logistical system to the Loading Ledge there are three paths. 

· The first is to adapt everything to the Loading Ledge including racks, forklift, conveyor system, automated racking systems and so on. 

· The seconds is to implement a platform that if fully adapted to goods on Loading Ledge and can be used in all systems. This platform is then used internally at the DC and at the stores, which makes the handling there efficient and safe while the transport takes advantage of the Loading Ledges adaptability and thereby increased filling rate in transport. 

· The third is a combination between the two first where the platform is used on products where the Loading Ledge is not efficient enough or adequate.

9.17 Environment

An increased awareness of the needs of the supply chain can also lower the environmental impact of the packaging since it affects many aspects that have an influence the environment, some of them are; material waste, transport emission, recyclability and reusability.
9.18 Potentials with the Loading Ledge

A positive side of introducing the Loading Ledge, is that now all parts of the supply chain need to think how to solve the side effects, which gives the whole supply chain an incentive to rethink its operations and thereby make their operations more efficient.

Today about 20% of the goods that a store receives are hand picked. With the help from the Loading Ledge the unit load can be adjusted to the correct sales volume. This means that the IKEA Store can order smaller quantities that still are built up of unit loads. The unit loads are constructed in parts of the old unit loads, which mean that the need for picking is reduced. One way of doing this is to simply divide the unit load vertically and thereby receiving a high filling rate in the transport to the DC. At the DC depending on the order the unit load is easily divided and shipped to the stores in smaller unit loads. The goal is to avoid breaking multi-packs at the DCs. The loss in filling rate by the 45 mm Loading Ledge legs are compensated by the reduced picking cost.
A big gain with the Loading Ledge is the removal of the variety of different unit load types. With the Loading Ledge and the handling equipment that accompanies it there is potential for a new global IKEA standard. In order for a global unit load standard to work efficiently, it needs an adapted handling equipment palette. The stores, the DCS and the suppliers all have a working pallet of handling equipment specialised for their needs.

10 Visioning the Distribution Center - Short time roadmap

This chapter concentrates on the GAP analysis of the Distribution Center over the short time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.

The vision for the following three years for the DCs is to be able to handle the increasing volume of goods on the Loading Ledge as efficiently as possible within the existing system. During this time modifications to the existing structure will take place. The biggest issue for IKEA when rebuilding and restructuring is that it has to be done during running business.
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Figure 10.1. GAP analysis on the DC from the present to the future over the period of 0-3 years.

During this time period IKEA has the opportunity to test and find the most optimal solution for the DC. Additional costs can arise but this is simply because of that the design and structure of the DCs are not fully adapted to the Loading Ledge.  

10.1 Distribution Center processes

The Loading Ledge volume will increase substantially annually . The DC processes during this period of time will be dependent on and require a stable, manageable and adaptable logistical solution. The consequences of the actions and decisions taken today will affect the entire DC structure tomorrow and the following future worldwide. 

10.1.1 Unloading process

The unloading process at DC today is connected with time losses. It takes up to twice as much time as with the wooden pallet to unload a car with Loading Ledges. The reason is that the Loading Ledge has to be palletised in order to be stored. The unloading process is the main process to study when analysing the flow at the DC since it is the mayor bottleneck in the logistical flow at the moment. This is because of its restrictive influence on the overall handling operation, after the unloading process everything runs efficiently since the logistical system is based on the wooden pallet.

If unloaded goods are going to be put on an internal platform, a palletizing activity must be added.  One way is to have an automated palletising system on the quays that automate the palletising operation including palletising and securing through strapping and stretch filming if needed. Every quay has its own palletising machines, which makes the process efficient and fast. 

If IKEA chooses to install nets in the rack system at DCs the extra process of palletising the goods when unloading goods disappears to a certain degree during the implementation of the Loading Ledge.

10.1.2 Warehousing process

The DCs needs a workable solution in the nearest future to be able to cope with the increasing material flow. There are two major directions to go concerning modification of the storage space; implementing a platform or placing nets in the racks. There is a need for an internal platform that is more compatible with the Loading Ledge. The structure and design of it is yet unknown but it is certain that the platform and the Loading Ledge must be able to work together as one unit.

The platform is a solution that needs development before it can be implemented. This is because there are many factors that need to be addressed before being able to create a platform that works in the DC environment. The platform can then be used in the existing racks without any adjustment to the racking system. The advantage with the platform is that it can be adapted to work in the automated rack system as well. IKEA can therefore avoid the large cost of restructuring the automated rack system. At the time between idea and full implementation of a platform solution IKEA needs a temporary solution and a likely solution is the wooden pallet. A system that already is working, although with drawbacks but they are manageable since the time period is relatively short. If IKEA decides to use a platform internally at the DC, the storage process will be almost the same as with the wooden pallet. The difference is that with an internal platform the goods take up a larger or smaller volume in the storage depending on the construction of the platform. 

One of the solutions to the problem with the rack system at the DC is to put nets in the existing racks. This makes it possible to place the goods on Loading Ledge directly into the racks. The positive aspect is that the Loading Ledge can be handled without any extra handling material and it is not dependent on a platform. This also makes the unloading process go faster. The negative side is that it requires precision to store the Loading Ledge at the top shelves in the racks. When it is handled alone the Loading Ledge is considered to be less stable than the wooden pallet and therefore a platform solution is needed. This issue is important since it is not only a question of damaged goods but foremost a question of safety. The automated warehouse also needs a solution because it cannot handle goods supported only by the Loading Ledge. A platform can fulfil the automated storage systems of high dimension tolerances. The dimensions of a platform are fixed and can be monitored closely by quality checks, either manual or automated.

10.1.3 The automated picking process

Today about 20% of the outgoing goods from a DC is picked goods. When using the Loading Ledge as the unit load carrier instead of the wooden pallet the automated picking process can be reduced. This can be realized with the help of the adaptability of the Loading Ledge. Since the Loading Ledge is adaptable to the dimension of the unit load, the whole size of the unit load can be adjusted to meet the sales volumes in the store. This means that a store can order products by the whole unit load, instead of having to order parts of a unit load. This is not a logistical question though but more a packaging and sales question.

10.1.4 Transit process

The transit process is to some extent already adapted to the Loading Ledge. The transit volumes on Loading Ledge already take benefit from the advantages of the Loading Ledge. The transit is a way of distributing goods that most likely will increase in the IKEA supply chain since there is very little handling cost connected to the process at the DC. Since the number of handling processes at the DC is reduced to only the unloading and loading process the risk of damage is also reduced.

10.1.5 Loading process

The loading process takes longer time when loading goods on the Loading Ledge than with the wooden pallet since there is not adequate handling equipment available today. The Loading Ledge will need longer, thinner forks and spread shifters to be able to handle the Loading Ledge goods in a proper way. Proper means efficient, safe and with as little damage as possible. If a platform is used, the loading process will not differ from the use of the wooden pallet apart from the de-palletising process and as mentioned before machines in the quay area can do this automatically. There is palletising equipment available on the market, which are already used at the suppliers today.

10.2 Distribution Center aspects

When changing the structure and the total logistical system at the DC it affects the present situation and a number of aspects have to be considered in order to make the introduction and adjustment as smooth as possible. If these aspects are ignored the concept is likely to fail and will cost IKEA money, time and effort.

10.2.1 Warehousing

In the short time period from now up to three years ahead there are like mentioned before, two major paths to take, using an internal platform or using nets in the racks. The wooden pallet and the Loading Ledge are not compatible which creates the need to develop a new platform. When introducing a platform it has the strength that it can be used in the existing infrastructure of the DC if it is given the same dimensions as the wooden pallet. Thereby it uses all the goods qualities of the pallet. The nets on the other hands must be installed in the racks, but then goods on Loading Ledge do not need to be palletized and can be handled without any wooden pallets or platforms.

10.2.2 Stability and safety

That the goods are stable and secured in a proper way is a very important factor at the DC. If the goods handled are not stable it cannot be handled in an efficient way and thereby the overall warehousing efficiency at the DC suffers. There has to be a change of attitude combined with information, increased knowledge and proper equipment in order to get a safe and stable handling of the goods supported by the Loading Ledge. We have found signs that the Loading Ledge seems to be instable under dynamic pressure and this is an issue that’s need further research.

10.2.3 A platform that increases stability and safety

The advantage of the platform is that it gives the Loading Ledge unit load the stability it needs. With good stability the risk of damage is reduced and a platform also solves many of the handling issues with the Loading Ledge. The platform can be used in the short time period when the whole system is not adapted fully to the Loading Ledge. The platform has the strengths of the wooden pallet, that it is durable and can resist shocks and is thereby easier to handle in the internal system at the DC. The platform does not have the weaknesses that of the pallet like deteriorating quality, high weight and expensive return handling. With a platform the problem with overhang and underhang remain as a side effect of the fixed dimensions.

The important thing with a platform is that it guarantees the quality of the carried goods. It is also important that the quality of the platform itself is high and has a long lifespan, which implies that it can be used in many cycles. The price of the unit is not that important, since the cost can be divided up on very many cycles. This is possible as long as the system is enclosed so that IKEA can control the quality at all times. If the system is open the quality is at risk since the good quality can disappear out of the system just as with the open EUR-pallet system.

10.2.4 Damage and waste

Damage and waste is connected with proper handling equipment and stability. If these issues are solved the damage and waste connected to handling will decrease since many related to problems in handling. When the Loading Ledge cracks or folds this is often accompanied by damaged packaging, which through proper handling can be avoided.

10.2.5 Information

Information and knowledge is very important if the Loading Ledge project is to be successful. This is because information and knowledge creates and bigger understanding of the whole project and the gains of the Loading Ledge. When having this knowledge it is easier for the co-workers to accept the drawbacks and thereby there can be an attitude change and a bigger acceptance.

It is also important to creating a feeling of participation, that the single co-worker can affect the situation. By creating forums on different levels and parts of the organisation the co-workers are able to express their feeling and most importantly their experiences with the Loading Ledge, which can contribute to better and more efficient unit load solutions.

10.2.6 Handling equipment

To be able to perform the simplest handling processes at a DC it is crucial that proper handling equipment is available at all times. Without it the risk for damage and waste gets higher and thereby the costs increase. At the same time it is important that the supplier has implemented a system in their production, which means that the Loading Ledges is always placed parallel on the goods. Otherwise it does not matter how well equipped the DC is since the forks on the forklift will break the Loading Ledges anyway because of the displacement of the Loading Ledge in relation to each other.

The nature of the build-up of a Loading Ledge unit load puts demands on the handling and handling equipment in a way that the wooden pallets do not. There is less room for errors and mistakes and the user have to be more precise in his/hers handling of the Loading Ledge. A wooden pallet can for example be pushed around on the floor, which is impossible to do with the Loading Ledge without damage. This is an attitude problem, which with proper knowledge and education can be removed. The handling equipment is a central issue if the unit loads on Loading Ledge are to be handled efficiently at the DC.

It is important that every aspect of the handling processes is examined so that a full understanding of the needs of handling equipments is known. Today we can see that thinner forks are one of the alterations needed; spread shifters are another. These alterations are what is needed to be able to handle the goods on Loading Ledge in the system used today, which is why when altering the structure at the DC it is very important to analyze the new handling equipment needs. Without having the proper handling equipment it does not matter how efficient the DC structure and logistical system is. These will never become as efficient as possible since the handling inside the system works as a bottleneck.

10.2.7 Efficiency

During the first phase of the implementation of the Loading Ledge in the DC environment, the overall efficiency has suffered. The reason for this is that there is not sufficient handling equipment and extra elements are added to processes, which make them take longer time. It is possible by using the correct handling equipment and by rebuilding parts of the DC structure to make the DC more efficient.

Because the DC structure is to be altered during running business the efficiency might not be satisfying during the first years until the system is completely adapted to the Loading Ledge concept. DC efficiency losses are however compensated by the fact that transports to and from the DC are made more efficient.

10.2.8 Salary incentive

The salary system is based on how efficient the operations are. If the efficiency is lowered the salary becomes slightly lower. This of course is one of the reasons why there might be attitude problems toward the Loading Ledge at the DC. With the new conditions that the Loading Ledge bring it is important to change the variables of the wage system so it fits the new way of working better. As mentioned many times before the unloading process takes longer time, this means that this is a variable that must be changed in the salary system to fit the new conditions better and more fairly. One fact that has to be noticed is that when using the Loading Ledge as a unit load carrier there are more cubic meters to unload and this naturally takes longer time. This has to be included when adapting the salary system to the new conditions.

10.2.9 How to use a platform in the DC

To make a platform solution efficient it is important that there are handling tools and machines that automates that handling as much as possible. IKEA can use automated machines that in a quick and efficient way palletise goods on the Loading Ledge onto the platform. This can be done after the unloading from a load carrier either by a few central palletising machines or by a dedicated machine on every quay area. Then the forklift drives can transport the unit load to either the standard racks or onto the conveyor belt that leads to the automated racking system. By palletising the goods, the operations at the DC can be run without any other changes to the structure.

When the palletised unit load is going to be shipped to a store the palletising machine performs the de-palletising and removes the platform and safety strapping. A central machine can of course also do this but to get high efficiency in the palletising operations every quay should have its own palletising machine. 

When the platform is removed at the loading process at the DC the filling rate in the transports to the IKEA Stores can be increased. It might seem like the palletising and de-palletising processes at DC are time-consuming and completely inefficient. If these processes are automated and optimized, it is most certainly cost efficient due to the optimized transports and less damage to the goods.

10.2.10 Using nets at the DC

When placing nets in the racks the palletising operations can be removed since the unit loads on Loading Ledge can be put straight into the racks. Like mentioned before the need for accuracy is higher when using the only the Loading Ledge but this is foremost a handling equipment issue. The problem with the automated system still remains though. It is not possible without major alterations to use the Loading Ledge in the automated racks. Therefore, in the close future a platform solution must be used here as well. The system can be build up by a palletising machine at the start points of the conveyor belts system and by that the only difference in the automated system is that the wooden pallet is replaced by a more efficient internal platform.

10.2.11 Design of the “new” Distribution Center

The DC can be divided into two parts, one that contains and supports operation with palletized goods on Loading Ledges, and one that handles goods merely on Loading Ledges. In this structure there can be one receiving and one dispatching area that are specialized in these two processes. This creates a rational handling of the goods, the correct machines and equipment is always available. The drawback is that the goods must be transported longer distances inside the DC. Information is needed so that IKEA in advance knows what the suppliers are delivering and can thereby plan their operations ahead and thereby achieving higher usage and efficiency of the quays and machines.

The idea of separation can also be used with the racking systems. Some goods are palletized and some not, depending on the compatibility of the packaging solution and the Loading Ledge. Some levels in the racks have nets, which can thereby support unit loads on Loading Ledge. The rest of the goods use platforms, which can be placed in the existing racks.

The unloading quay area can be divided into two separate sections. There can be one section with palletising machines that are dedicated to handle goods that have to be palletized. The other section takes care of the goods transported on Loading Ledges into the racks equipped with nets. This structure enables the DC to plan the different flows and to get a systematic efficient handling and storage of the flow of goods.

There is also the possibility to adapt the whole system to a two-part system where the whole DC is divided into two parts, one that carries Loading Ledges only and one part that carries Loading Ledges on a platform. This makes is possible for IKEA to take advantage of the best aspects of both systems and thereby maximizing the efficiency at the DCs.

10.3 Summary

This is a summary the most important issues at the DC in the shorter timeframe.

	Process

	Unloading
	The unloading process at DC today is connected with time losses because of the extra palletising activity. This activity needs to be as efficient as possible not to be a bottleneck for the whole DC

	Storage
	The DCs needs a workable solution in the nearest future to be able to cope with the increasing material flow. This is done by the use of a platform

	Automated picking
	The automated picking process can be reduced with the help of the adaptability of the Loading Ledge.

	Transit
	The transit is a way of distributing goods that most likely will increase in the IKEA supply chain since there is very little handling cost connected to the process at the DC.

	Loading
	The loading process takes longer time when loading goods on the Loading Ledge than with the wooden pallet since there is not adequate handling equipment available today.

	Aspect

	Stability and safety
	If the goods handled are not stable it cannot be handled in an efficient way and thereby the overall warehousing efficiency at the DC suffers.

	Damage and waste
	Damage and waste is connected with proper handling equipment and stability. If these issues are solved the damage and waste connected to handling will decrease.

	Platform
	The advantage of the platform is that it gives the Loading Ledge unit load the stability it needs. With good stability the risk of damage is reduced and a platform also solves many of the handling issues with the Loading Ledge.

	Information
	Information and knowledge is very important if the Loading Ledge project is to be successful. This is because information and knowledge creates and bigger understanding of the whole project and the gains of the Loading Ledge.

	Handling equipment
	Without it the proper handling equipment the risk for damage and waste gets higher and thereby the costs increase.


11 Visioning the Distribution Center - Longer perspective 

This chapter concentrates on the GAP analysis of the Distribution Center over the longer time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.
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The vision for the longer future for the DCs is to implement the Loading Ledge concept fully. The wooden pallet is not an integrated part of the Loading Ledge concept. Instead, this includes running the remaining flows that are not compatible to the Loading Ledge on alternative solutions within the Loading Ledge concept. This is possible since the volumes are now big, about 60-70%. The restructuring of the logistical system to fit the unit load system is completed and the two systems now work as one intertwined system. Not like before as two systems that had their respective strong and weak points. The biggest issue during this process is that the restructuring has to be done during running business.

Figure 11.1. GAP analysis of the DC from a few years ahead to 4-10 years.

11.1 Distribution Center processes

The Loading Ledge is most likely to be implemented to an extent where there is a limit to the high efficiency of the Loading Ledge. This limit is reached when the Loading Ledge is not cost efficient anymore. The predominant volumes of the goods flow are now on Loading Ledge and all processes that take place at the DC are adapted fully to the Loading Ledge.

11.1.1 Unloading process

The unloading process will not have a palletising part when the DC has been adapted fully to the Loading Ledge. Palletising might still need to be performed on some products since they might not fit the Loading Ledge concept at all like cane products.

Loading Ledge goods that arrive are directly transported into the storage area without a palletising process. With the right information and equipment this process can be more effective than when handling the goods on wooden pallets. The unloading process can be further improved over the years. It takes time to optimize a process and it would not be surprising if the process is more efficient with a logistical system adapted to the Loading Ledge than a logistical system that is adapted to the wooden pallet.

11.1.2 Warehousing process

The solution to put nets in the existing racks is not an efficient enough solution in the longer timeframe. The whole warehouse system has to be changed and adapted to the Loading Ledge. It is impossible to get high efficiency in a structure that is built up based on the wooden pallet by just modifying it to a totally new concept. The racks have to be fully adapted to work with goods supported by only the Loading Ledge and thereby overcome the weaknesses that the Loading Ledge has. By doing this there are no longer any bottlenecks in this part (the manual racks) of the logistical system at the DC.

The last and final project is to solve the automatic rack systems incompatibility with the Loading Ledge. A platform might be introduced that has some of the same characteristics as the wooden EUR-pallet. This then enables IKEA to use the existing automated conveyor and rack system. By implementing a platform IKEA also solves the quality issues that come with the wooden pallets. When using an internal platform that is tailor-made to be used together with the Loading Ledge, IKEA has total control of the quality.

Eventually the automated system has to be exchanged for a new one, which probably is the most expensive and time consuming part of the adaptation of the DC. This adaptation will probably be performed after all other structural changes have been completed. It is important though that these questions are brought up since IKEA builds new DC all over the world and it is a waste of money to first build according to the wooden pallet and then later adjust it to the Loading Ledge.

11.2 Distribution Center aspects

When the Loading Ledge is fully implemented at the DC, the structure and the logistical system is adapted to the new conditions. The aspects that are of interest concerns the ability of the DC to develop an environment for the Loading Ledge that maximizes the profit and optimizes the efficiency in the whole IKEA supply chain. This is because the DC is a supporting operation and needs to adapt itself after the general needs of the supplier and IKEA Store. 

11.2.1Platform aspect

The goal is to use the platform only with the goods that are not compatible with the Loading Ledge. The platform is now considered as compliment to the Loading Ledge, not a general way of distributing products through the supply chain. The whole point in using the Loading Ledge is to get a flexible system that is independent of dimensions, which the platform in many ways offsets. The fixed dimension of the platform hinders the evolution of a logistical system without dimension based handling material like the wooden pallet. This also makes it harder to think outside of the dimension of the wooden pallet.

11.2.2 Handling equipment

The handling equipment available is fully adapted to work with the Loading Ledge in all processes that take place at the DC as well as the IKEA Store. The damage to the goods when using the Loading Ledge in a proper way with suitable equipment is likely to be less or equivalent with the Loading Ledge compared to the wooden pallet.

11.2.3 Design of the “new” Distribution Center

The future Distribution Center is built and adapted to the Loading Ledge and the logistical system is fully compatible with the Loading Ledge concept. The exact structure of the DC is today uncertain. The vision is however set and an important and certain fact is that the wooden pallet does not fit into the new requirements that the global IKEA market puts on the distribution of goods. The DC must put the flexible and dimensionless Loading Ledge in the centre of focus.

11.3 Summary

This is a summary the most important issues at the DC in the longer time perspective.

	Process

	Unloading
	Loading Ledge goods that arrive are directly transported into the storage area without a palletising process because all storage is adapted to the use of Loading ledges.

	Conventional warehousing
	The whole warehouse system has to be changed and adapted to the Loading Ledge. It is impossible to get high efficiency in a structure that is built up based on the wooden pallet by just modifying it to a totally new concept

	Automated warehousing
	Eventually the automated system has to be exchanged for a new one. It is important that these questions are brought up since IKEA builds new DC all over the world during the implementation of the Loading Ledge.

	Aspect

	Platform
	The goal is to use the platform only with the goods that are not compatible with the Loading Ledge. The platform is now considered as compliment to the Loading Ledge.

	Handling equipment
	The handling equipment available is fully adapted to work with the Loading Ledge in all processes.


12 Visioning the IKEA Store - Short time roadmap

This chapter concentrates on the GAP analysis of the IKEA Store over the short time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.
Today there is no real vision or structure on how to handle the goods on the Loading Ledge at the IKEA Stores. One of the reasons for this is that there are no incentives for change. The handling and storing issues are similar to that of the DC but in a much smaller scale. At the DC there are the potential of large-scale processes, which is not possible to the same extent at the stores. One of the biggest problems is that the stores have to be rebuilt during running business and the margins for error are smaller at the store. This makes it much harder to test and find the best solution, which is why it is important that the solutions are thought through. IKEA still have to test and find the most optimal solution for the stores but it will probably not be as straight forward as with the DC.

[image: image41.wmf] 

Customer Distribution Center (CDC)

 

Home Delivery

 

Cash & Carry

 

Consolidation Point

 

Store

 

Distribution Center (DC)

 

Store

 

Customer

 

Supplier

 

Customer Distribution Center (CDC)

 

Home 

Delivery

 

Cash & Carry

 

Consolidation Point

 

Store

 

Distribution Center (DC)

 

Store

 

Customer

 

Supplier

 

Figure 12.1. GAP analysis on the store from the present to the future period of 0-3 years

12.1 IKEA Store processes

The Loading Ledge volume will increase substantially annually . The IKEA Store processes during this period of time will be dependent on and require a stable, manageable and adaptable logistical solution. 

12.1.1 Unloading process

The easiest solution to the handling and storage issues at the store is to put nets in the pallet racks, which makes the Loading Ledge fit in the existing rack and can be stored properly. In this case the unloading process is not affected by any additional processes like palletising. There is no difference in the unloading of goods on the Loading Ledge compared to the wooden pallet, which makes this a possible solution for the IKEA Stores. However it requires the proper handling equipment to handle the goods in a correct and efficient way.

A platform is a possible supporting article for the Loading Ledge at the DC, which can also be used at the stores. This solves many problems at the store but also creates new ones. The platform solves stability and safety issues in the storage of goods. Customers are walking in the “self serve area” where goods are stored and it is of great importance that no goods fall to the floor because of a poor unit load carrier. With a platform the unit loads stability increases and there is also the possibility to store the goods in the existing racks.

When using a platform the goods have to be put on the platform at some point. Since much of the profit is lost if the goods are transported on a platform this operation have to be performed at the store quay, which takes up time and space, which the stores have neither of. To make this efficient a similar solution as at the DC is needed. An automated machine that performs the palletising process fast and efficient is needed at a location near the unloading quays. 

It is important to realize the difference between European and non-European IKEA Stores, which is the standardized wooden pallet system. Except for in Europe IKEA does not have a standardized pallet system, which makes the unloading of goods much more time consuming since the whole unloading operation is more difficult to perform. In these stores the Loading Ledge raises the efficiency a lot irrespective of it is being placed on nets or on a platform.

12.1.2 The warehousing process

Putting nets in the storage racks can facilitate the storing of goods with the Loading Ledge. This makes sure that the Loading Ledge fits the racks at all times independent of dimensions but also enables the platform to work in the storage system.

The advantage of the platform is that it does not need nets, it works in the existing racks and thereby the cost of the racks can be avoided. This of course calls for a fast development and implementation of a platform.

12.1.3 The pipeline process

The pipeline process is affected by the way the stores choose to deal with the Loading Ledge. If they use a platform the pipeline can use their existing equipment as long as it fits the platform when transporting the IKEA products and handling them in the sales area. If the IKEA Stores choose to put nets in the pallet racks the pipeline might need to change the way they work and adapt it and the handling equipment to the Loading Ledge.

12.2 IKEA Store aspects

When changing the structure of the logistical system and perhaps foremost the attitude at the IKEA Stores it affects the present situation and a number of aspects have to be considered in order to make the introduction and adjustment as smooth as possible. If these aspects are overlooked the Loading Ledge concept has a chance to fail and thereby only adding costs and not taking advantage of the effort put into the project.
12.2.1 Time frame

The Loading Ledge takes the same amount of time to unload as the conventional wooden pallet. This is because of the variety of goods arriving in the same load carrier and therefore the arriving goods cannot be unloaded in the same manner as at the DC. This makes the difference in unloading time between the Loading Ledge and wooden pallet insignificant.

The share of goods arriving on paper pallets, non-standardized pallet or hand stacked goods from Asia increases continuously. This part of the goods flow at the IKEA Stores is better off with the Loading Ledge. The Loading Ledge can stand the moist during transports and reduces the number of non-standardized pallet solutions so that the IKEA Store can handle the arriving goods more efficiently.

12.2.2 Display in the sales area

The most important factor is that the customers never see goods lying on the floor. If this happens the value of the product is lowered and the product will not be sold, thus not generating any revenue to IKEA. Another visual problem with the Loading Ledge is that the shape of the Loading Ledge creates dents and impressions in the packaging, which again makes the product less likely to be sold. However if the last package on the Loading Ledge is stable there is no reason for lower sale. The problem is that the stores have not seen a package solution with only a Loading Ledge. The question how it might work in the sales area still remains.

The Loading Ledge makes the removal of used and empty unit load carriers much easier and safer than with the wooden pallets. The removal can be performed manually instead of with forklifts when transporting the wooden pallet.
12.2.3 Information at the IKEA Store

The information and flow of knowledge out to the stores has this far been poor. This has developed a reserved attitude towards the Loading Ledge. It is also because there have not been any incitement for change, which is needed for change. If good incentives are created to use the Loading Ledge instead of wooden pallets, the adaptation to the Loading Ledge will go quickly since it has then become an economical issue.

12.2.4 Damage and loss

The damage to goods supported by the Loading Ledge depends many times on the fact that there is no adequate handling equipment developed for the Loading Ledge. When proper handling equipment is available the damage situation is most likely to change. There is also a difference in the types of damage to goods supported by the Loading Ledge compared to goods on wooden pallets. Some of the damage to goods on Loading Ledge originates from the fact that it is handled as goods on wooden pallets, which is not possible.

A large part of the damage comes from the incompatibility between the Loading Ledge and the wooden pallet. When the Loading Ledge is not handled together with the wooden pallet the damage will decrease. It might be replaced by other types but the present types of damage can be removed with the correct handling equipment and education. The damages derive from the surrounding system not the Loading Ledge itself. The surrounding system is not adapted to the Loading Ledge and the damages will be reduced once the implementation is completed.

12.2.5 Savings

If the IKEA Store can make the handling more efficient overall there are of course saving to be made. Bu the savings are not as big in money but more in the time spent on different activities and processes. The savings are not in the same level as the ones made at the DC but this is a question of economics of scale and the store operations are not as large as the DCs.

The handling of empty wooden pallets can be reduced in all processes throughout the IKEA Store’s. This like mentioned before does not save as much as at the DC but is makes the processes easier to perform and of course reducing costs is always a good thing.

12.2.6 The stores handling equipment

The handling equipment in the stores today is not adapted to the Loading Ledge, which it needs to be if the handling is going to be performed efficiently and with as little damage as possible. The development of proper handling equipment is the first step towards a more efficient, safe and cost-effective handling of the Loading Ledge at IKEA Stores but also at the DC.

12.2.7 Safety aspects

In the stores the safety issues are more important than at the DC. There are two reasons, the first is that there are customers moving around in the warehouse area and secondly the fact that many of the unit loads are broken and opened which makes the stability lower than the whole unit load.

This put high demands on the Loading Ledge and the unit load safety is mostly an issue of stability. A stable unit load is a safe unit load. The stability of the unit load has already been analysed but as mentioned it is crucial for then handling at the IKEA Store.

12.2.8 Stores are affected differently

Stores like the one on Iceland, stores outside Europe and the so-called IFPM stores have much to gain from the Loading Ledge. The main reason for this is that they do not use the wooden pallet like the EUR-pallet today and therefore they do not see the Loading Ledge as a negative thing. The gains from these types of store are much bigger than for stores in Europe who are used to handle goods relatively efficient on wooden pallets. For these types of stores the potential to cut cost and raise efficiency is big

The gains for all stores are that the return flow of wooden pallets from the sales area is much easier with the Loading Ledge because of its low weight.

12.2.9 Bottlenecks in the logistical system at the IKEA Store

The physical and structural bottlenecks like too few gates are nothing that IKEA can really do anything about in the existing buildings except of course to rebuild. The thing IKEA can do is to make sure that the new stores have enough gates and unloading space.

12.2.10 Platform and supporting pallet solutions at the IKEA Store

The timeframe is very tight today at the stores and if a platform is introduced it will face the consequences of the limited time to unload, store and display the goods until the store opens. One solution would be to start earlier in the morning so the extra time with the palletising and strapping process can be performed without affecting the opening hours. Another solution as mentioned earlier is to automate this operation. 

12.2.11 Economical incentives

There are no economical incentives at the IKEA Stores today to use the Loading Ledge. If the Loading Ledge lowers the price on the IKEA products, there is an incitement to use the Loading Ledge. This would mean that the store would sell more. The problem is that these incitements today are hidden.

One way visualise this be to offer a different price tag on different ways of transporting the goods. The price the store pay for the product varies depending on unit load carrier. If the products on Loading Ledge have a lower price than that on wooden pallet then it is up to each store to make an economical decision that suits them the best. Then it is possible to lower the costs at the store by using the Loading Ledge. This kind of incentive does not exist today.

12.2.12 Design of the “new” IKEA Store

The stores are being pressured concerning both time and space; one possibility is to put nets in the racks, which enables the personnel to store arriving goods directly without performing any extra processes. This solution puts extra focus on the safety aspects. The development of an internal platform takes care of it; however it requires a fast and efficient palletising process at the quays.

The DC can handle the extra processes since the flows and volumes are much larger and the operations are more large-scale. The IKEA Store has smaller flows and is much more dependent on the time and to satisfy the customers. Without any customers IKEA will not survive so focus must be on the sales solutions and an efficient flow from the gates to the sales area.

12.3 Summary

This is a summary the most important issues at the IKEA Store in the shorter timeframe.

	Process

	Unloading
	Nets in the pallet racks, which makes the Loading Ledge fit in the existing rack and can be stored properly. In this case the unloading process is not affected by any additional processes like palletising. A platform is a possible supporting article for the Loading Ledge at the DC, which can also be used at the stores. This solves many problems at the store but also creates new ones. The platform solves stability and safety issues in the storage of goods.

	Warehousing
	Putting nets in the storage racks can facilitate the storing of goods with the Loading Ledge. This makes sure that the Loading Ledge fits the racks at all times independent of dimensions but also enables the platform to work in the storage system. The platform does not need nets; it works in the existing racks.

	Pipeline
	The pipeline process is affected by the way the stores choose to deal with the Loading Ledge. If they use a platform the pipeline can use their existing equipment. If the IKEA Stores choose to put nets in the pallet racks the pipeline might need to change the way they work and adapt it and the handling equipment to the Loading Ledge.

	Aspect

	Time frame
	The Loading Ledge takes the same amount of time to unload as the conventional wooden pallet.

	Information
	The information and knowledge flow out to the stores has this far been poor. This has developed a reserved attitude towards the Loading Ledge. If incentives are created to use the Loading Ledge the adaptation to the Loading Ledge will go more easily.

	Display in the sales area
	The customers can never see goods lying on the floor (stability issue) this lowers the value of the product the product will not be sold, thereby not generating any revenue. If the last package on the Loading Ledge is stable there is no reason for lower sale.

	Damage
	The damage to goods supported by the Loading Ledge derives in large from the lack of handling equipment developed for the Loading Ledge. A large part of the damage comes from the incompatibility between the Loading Ledge and the wooden pallet.

	Handling equipment
	The handling equipment is not adapted to the Loading Ledge. The development of proper handling equipment creates more efficient, safe and cost-effective handling of the Loading Ledge at IKEA Stores.

	Savings
	The saving achieved with the Loading Ledge are not as big as at the DC but is makes the processes easier to perform and of course reducing costs is always a good thing

	Safety
	The safety issues are very important in the store. Customers moves around in the warehouse area and many of the unit loads are broken and opened which makes the stability lower than the whole unit load.


13 Visioning the IKEA Store - Longer perspective

This chapter concentrates on the GAP analysis of the IKEA Store over the longer time period. The chapter is based on the empirical studies and the frame of reference and the processes and aspects analysed in this chapter illustrate the need and the impact of the Loading Ledge.
As with the DC, the long time vision for the IKEA Store must be to implement the Loading Ledge fully into the logistical system. The Loading Ledge is now the main unit load carrier and the remaining flow is on alternative solutions based on the Loading Ledge. The packaging solutions and construction of the unit loads are adapted to the needs of the store. It fits the logistical system and most importantly fits the need constructed by IKEAs customers.
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Figure 13.1. GAP analysis of the store from a few years ahead to 4-10 years.
13.1 IKEA Store processes

The Loading Ledge is most likely to be implemented to an extent where there is a limit to the high efficiency of the Loading Ledge. This limit is reached when the Loading Ledge is not cost efficient anymore. The predominant volumes of the goods flow are now on Loading Ledge and all processes that take place at the IKEA Store are adapted fully to the Loading Ledge.

13.1.1 Unloading process

The unloading process is not dependent anymore on a palletising process since most goods are supported by a Loading Ledge, which can be handled efficiently by itself in the logistical system in the IKEA Store. All the unloaded goods that arrive from supplier or DC are ready for sales or storage. With the proper equipment the unloading process can in the future be more efficient than today with the wooden pallet.

13.1.2 The warehousing process

Storage with the new generation of the Loading Ledge fits the racks that are adapted or built to fit flexible unit loads on the Loading Ledge. It also supports a platform solution that handles the goods that cannot use the Loading Ledge.

For the goods to be able to work in the racks and to be stored properly in the IKEA warehouse, the whole logistical system and packaging system at IKEA Stores must be altered to one that suits the Loading Ledge.

13.1.3 The pipeline process

The pipeline process has proper equipment to handle the Loading Ledge as well as the platform. Display in the store and product group display is possible with either the Loading Ledge or with the platform. No mixture with these two unit load carriers appears in the stores.

13.2 IKEA Store aspects

When the Loading Ledge is fully implemented throughout the IKEA supply chain, the structure and the logistical system at the store has now been adapted to the Loading Ledge and the new conditions. The importance now is to get the whole logistical system to work as a well-oiled machinery and thereby optimizing the efficiency and benefits of the Loading Ledge system.

13.2.1 Time frame

The timeframe between the start of operations in the morning to the opening of the store is crucial for the IKEA Stores. If the operations during this timeframe are going to be performed efficiently it is important to realize that this is a resource issue. The resources are man-hours and the correct handling equipment. The unloading efficiency can be increased with the help of the Loading Ledge at the same time as the overall cost can be lowered.

13.2.3 Information at the IKEA Store

The information flow and distribution of knowledge through the supply chain has created an acceptance and understanding of the Loading Ledge throughout the organisation at the IKEA Store. The Loading Ledge is now not a project anymore, but a standardized way of working, which everyone has become accustomed to.

13.2.4 Damage and loss

The vision with the Loading Ledge from the start was to reduce and minimize the damages made to the goods transported on the wooden pallet. With the new way of working with the goods, adapted handling routines that puts the Loading Ledge and the products carried by it in the centre instead of the pallet has made the logistical processes more cost efficient. The amount of damage to the goods is reduced if the attitude towards the unit load carrier in general changes from something that absorbs and protects from damages to an object that enables a more effective and careful handling. 

13.2.7 The stores handling equipment

Over time, the handling equipment specifications are set and now all handling equipment is adapted to the Loading Ledge. With the proper handling equipment the co-workers can finally see and experience the advantages with the new concept, at the same time they understand and are aware of the weaknesses. Since the Loading Ledge is now the general way of handling goods the effect of the Loading Ledges weaknesses can be minimized.

13.2.12 Costs

The costs to adapt the stores to the Loading Ledge will be high. These stores, as single units should perhaps not carry this cost alone. The central IKEA organization can bear this large cost. This makes sure that all stores undergo the changes instead of it being something that stores do if they can afford it; it is no longer an economical question for the single store. There are large profits to make and it is important to realize that the investment is an initial cost. The benefits are not only instant but also continuously over time, for example, the reduction of return handling and return transport.

13.2.13 Platform and supporting pallet solutions at the IKEA Store

The platform should only be used if the goods cannot be transported safe and efficient with the Loading Ledge. The platforms dimensions are fixed and this limits the flexibility of the logistical system at the IKEA Stores and in the supply chain as a whole. The design of the platform might however not look like the wooden pallet. The most important aspect is that it is compatible with the Loading Ledge and easy to handle in the logistical system.

13.2.14 Design of the “new” IKEA Store

The new IKEA Store is adapted to the Loading Ledge and puts the Loading Ledge in focus. The logistical benefits that arise over time become greater the larger the implementation scale of concept is in the store. Sales solutions are now developed, adapted and working without any reduced sales. Packages are designed to be compatible with the Loading Ledge and together make the work at the IKEA Stores more efficient.

13.3 Summary

This is a summary the most important issues at the IKEA Store in the longer timeframe.

	Process
	

	Unloading
	All the unloaded goods that arrive from supplier or DC are ready for sales or storage since these are adapted fully to the Loading Ledge. With the proper equipment the unloading process can in the future be overall more efficient than today with the wooden pallet.

	Warehousing
	The IKEA warehouse system has to be changed and adapted to the Loading Ledge. The whole logistical system and packaging system at IKEA Stores must be altered to one that suits the Loading Ledge.

	Pipeline
	The pipeline process has proper equipment to handle the Loading Ledge. Display in the store is possible with either the Loading Ledge or with the platform.

	Aspect

	Time frame
	Resources are the important aspect if the operations during the timeframe are going to be performed efficiently. The resources are man-hours and the correct handling equipment.

	Information
	The information flow and distribution of knowledge has created an acceptance and understanding of the Loading Ledge.

	Handling equipment
	Over time, the handling equipment specifications are set and now all handling equipment is adapted to the Loading Ledge. Since the Loading Ledge is now the general way of handling goods the effect of the Loading Ledges weaknesses can be minimized.

	Damage and loss
	With the new way of working with the goods, adapted handling routines that puts the Loading Ledge and the products carried by it in the centre has reduced the amount damage. 


14 Conclusions

The conclusions are based upon the analysis and summarize the thesis. Furthermore the consequences of the results are discussed and the effects on IKEA presented.

14.1 The Loading Ledge

Fixed dimensions on unit loads are a limitation. Flexible solutions are a necessity today in order to meet the customers’ requirements. The Loading Ledge adapts to the good, not the other way around. This optimises transports and saves money as a result of reduced transports.

The most important requirement on a global market is that goods can be transported and handled properly all over the world. The Loading Ledge is made of plastics and can therefore be shipped all over the world, crossing borders without the need of any extra treatment to be able to follow restrictions. This is the strength and one of the original purposes about the Loading Ledge.

When transporting and handling goods the crucial factor is stability. The Loading Ledge by itself is not a bearing structure. When the stability is not sufficient, safe and efficient handling cannot take place.

The Loading Ledge makes it possible to improve the effectiveness and make the whole supply chain more cost efficient. This can be realised because of more efficient unit loads as well as more efficient handling of goods. However this involves an entirely new way of thinking. The old pallet concept has to be erased and left behind.

The education and information flow about the Loading Ledge has not been satisfying. The development team has been unsuccessful to inform and notify all actors in the supply chain. Retail and Distribution Centers have not received proper information. This reduces the interest to participate and the trust for the Loading Ledge concept decreases.

If the information and knowledge about the Loading Ledge does not reach all involved parts of the supply chain the project has a risk of not succeeding. It can also lead to sub-optimisation, which leads to an overall reduced efficiency.

The information to the operational personnel has been inadequate and a negative attitude towards the Loading Ledge is the common conception. A forum where Loading Ledge questions are discussed could be the solution to the information problem during the implementation phase.

Proper handling equipment, intended for the Loading Ledge concept has to be developed. The handling of the Loading Ledge thereby gets as efficient as possible and damage to the goods reduced as much as possible.

The wooden pallet and the Loading Ledge is incompatible and thereby the Loading Ledge gets unstable or breaks. Until the stability and safety issues are taken care of, IKEA needs a platform/slave pallet to handle the goods at Distribution Centers and IKEA Stores. Continuous development of the Loading Ledge combined with an adaptation and reconstruction of the logistical systems at DC and IKEA Stores facilitates the transitional period before the Loading Ledge is introduced as a single unit load.

The cost of this platform is not a central question because this cost is justifiable as long as it is kept as internal equipment.  Limitations with the platform are the same as with the wooden pallets; fixed size, concealed inappropriate handling and potential to increased efficiency.

A condition for a successful implementation of the Loading Ledge is proper handling equipment. To handle it correctly and convince present and future users of the benefits IKEA has to develop appropriate handling equipment that suits the whole Loading Ledge concept. The growing use of the Loading Ledge requires a rather fast development. If a higher efficiency is achieved the handling cost is reduced.

We believe that the total efficiency along the entire supply chain will increase as a result of synergy effects, even thought some parts may have a reduced efficiency. The condition is proper means of control in the supply chain to remove a conflict of interest between different actors. It takes time to achieve and requires proper information, equipment and a logistical system based on the Loading Ledge.

Return transports of Loading Ledges are insignificant compared to the return flow of empty wooden pallets. This affects not only the environment but also the costs in a positive way.

The reduced air leads to less movement and the damage to the goods is reduced during transports with the Loading Ledge. The increased filling rate makes a reduced transport cost possible. 

The Loading Ledge concept needs packaging solutions that are designed and adapted to suit the Loading Ledge in an optimised way. It is even more important that there is no air in the packages and that they are self-supporting.

It is important to choose a system during the implementation phase that facilitates the introduction the most.

· The first is to adapt everything to the Loading Ledge including racks, forklift, conveyor system, automated racking systems and so on. 

· The seconds is to implement a platform that if fully adapted to goods on Loading Ledge and can be used in all systems. This platform is then used internally at the DC and at the stores, which makes the handling there efficient and safe while the transport takes advantage of the Loading Ledges adaptability and thereby increased filling rate in transport. 

· The third is a combination between the two first where the platform is used on products where the Loading Ledge is not efficient enough or adequate.

14.2 Changes to the DC

The DC processes during the full implementation requires and is dependent on an adaptable logistical solution. The consequences of the actions and decisions taken today affect the entire DC structure tomorrow. These structural decisions needs to be taken now since IKEA cannot afford to wait until the material flows on Loading Ledge get large, then it is too late and the costs will increase.

In the DC environment the wooden pallet needs to be removed, because of its incompatibility with the Loading Ledge. The wooden pallet needs to be replaced by a specialized internal platform, since the infrastructure of the DC cannot handle goods on Loading Ledge alone.

With a platform the efficiency will be at least as high as with the wooden pallet except for the palletising activity. The unloading process is today the bottleneck and one of the most important processes at the DC. Loading Ledge goods needs a fast and automated palletizing machine that puts it on the platform.

When the Loading Ledge is put on the platform it can be handled in the existing system at the DC. The existing storage racks can be used and with the platform the Loading Ledge gets the needed stability, which increases handling safety and reduced the damage on the goods. 

The automated warehouse is the hardest part of the DC to adapt because of its complexity and degree of automation. With a platform the goods can be handled in the existing structure with high efficiency as a result. 

The need for picked goods can be reduced with the help of the Loading Ledge since it creates the opportunity to adapt the unit loads and thereby increases the orders of whole unit loads. The remaining picking need can be handled in the existing system with the help of a platform.

At the end of the material flow in the DC the platform must be removed before shipping to the IKEA store. The automated palletizing machines do this in a fast and efficient way. This must be done since otherwise IKEA will not maximize the filling rate in the carriers and thereby transporting unnecessary air. To keep the high quality of the platform it is important that it is only used in the internal handling at the individual DC. 

The platform needs to be developed according to the needs of the material flow and processes at the DC. The use of nets at the DC is not as good as the platform since it does not give the unit load the desirable stability and safety that the platform does.

In the long run the goal must be to adapt the DC infrastructure as much as possible to the Loading Ledge otherwise IKEA will not take advantage of the Loading Ledges full potentials and will not gain from synergy effects. The remaining part of the goods that still cannot be handled by the Loading Ledge alone will use the platform.

14.3 Changes to the IKEA Store

When the wooden pallet is removed from the DC system the store will receive the goods on the Loading Ledge alone, since the platform has been removed from the unit load prior to the transport. This means that the IKEA Store must perform the palletizing activity also during their already tight time schedule. The IKEA Store also needs a fast and efficient palletizing machine that  

The warehouse at the IKEA Store is a miniature of the DC and can thereby be constructed in the same way as the DC but the safety issue is even more important at the IKEA Store since customers can move in parts of the warehouse. It is very important that the platform solution do not affect the overall material handling at the IKEA store negatively, which is why the nets are a very good alternative.

The final decision about the platform and net question are taken when the platform is developed and the trial period for the nets at selected IKEA Stores like the store in Helsingborg has been evaluated. Factors to consider are the time frame and the safety issue.

IKEA must create product sales solutions so that the store can demonstrate and sell the products in an efficient but also customer friendly way. This is more important to the store than if to use a platform or nets in the stores warehouse.

As with the DC, the long time vision for the IKEA store must be to implement the Loading Ledge fully into the logistical system. In the long run the IKEA store must adapt its structure and logistics to the Loading Ledge since just like the DC the store does not take advantage of the potentials in the Loading Ledge if the infrastructure is not adapted.

15 Suggested future area of investigation

This chapter includes suggested future research issues, which might be important and interesting to research further, both internally at IKEA and in a more general perspective.

During this master thesis we have encountered issues and questions, which could be very interesting to research further. There are both internal questions concerning IKEA and questions of a more general type.

15.1 Future research from IKEAs perspective

Our study has showed the importance of a platform in the DC environment. A platform needs further research at IKEA since it in the short time perspective can replace the wooden pallet. The purpose of a platform study could be to identify the needed characteristics and demands that the processes and activities at the DC put on a platform.

In relation to the suggested platform study, it is of great importance that the palletisation process of the platform when it arrives to the DC is studied. The purpose of the study would be to make this process as efficient as possible. In this study the depalletization process could also be studied.

This master thesis has shown that proper handling equipment is not always available, which cause inefficient handling and damage. The need of handling equipment needs to be studied at the DC and in the IKEA Store.

The case study performed at IKEA showed that the Loading Ledge goods do not always have good stability. This is an issue that needs to be studied further since it affects many aspects like safety, damage and also efficient handling. It is important to study and find out if the Loading Ledge perhaps is not as strong when being put under dynamic stresses.

It is important that IKEA studies how the Loading Ledge affects the whole logistic system at the IKEA Store. The purpose could be to analyse the impact of the Loading Ledge on logistical flow through the IKEA Store from quay to end consumer and 

15.2 Future research in a more academic perspective

In this master thesis we have found that when introducing a new concept like the Loading Ledge as a part of the packaging system if affects the logistical system greatly. The purpose of the study could be to see if our results match and correspond with other cases and if it thereby could be generalised. 
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Appendices A 

Observation at the Distribution Center in Älmhult, Sweden

Questions about DC activities
· What is the biggest problem when unloading goods?

· How is the goods transported from the unloading area to the conventional warehouse area and the automated warehouse area?

· Can the Loading Ledge be put into the automated warehouse?

Employee questions

· What kind of wage system is used

· How many employees work on each shift?

· What is the common opinion from the co-workers today about the Loading Ledge?

· Are there any work rotation schemes?

· Have there been any discussions with the employees and the employer?

Questions about the information/education
· How has the information and education concerning the implementation of the Loading Ledge been carried out?

· What kind of information did you receive?

General questions about DC structure
· How do you think the structure of the DC will look like in ten years?

· What types of unit load carriers does IKEA use?

· How are the automated conveyer belts and the automated warehouse monitored?

· Is there any difference compared to the wooden pallet when storing the goods in the conventional rack system?

· How are the share of Loading Ledge goods divided between truck, railway and container?

· What is the difference between DC North and DC South?

· How large flows on Loading Ledge do you think are realistic in the future?

Handling/handling material questions
· What is the problem with the handling equipment today?

· What kind of new equipment has been developed for the Loading Ledge?

Observation at the IKEA Store in Malmö, Sweden

Questions about IKEA Store activities
· What is the biggest problem when unloading goods?

· How do you store the Loading Ledge?

· How does the Loading Ledge affect the unloading activity?

· How does the Loading Ledge affect the storage activity?

· Do you think that the Loading Ledge will work as a sales solution?

· What are the benefits of the Loading Ledge in the activities at the IKEA Stores?

· What are the disadvantages with the Loading Ledge in the activities at the IKEA Stores?

Employee questions
· How many employees work on each shift?

· What is the common opinion about the Loading Ledge in the IKEA Store environment?

Questions about the information/education
· What kind of information did you receive?

· What kind of information do you need in order to handle the Loading Ledge correct?

· Has the information about the Loading Ledge been better or worse than information in prior projects?

General questions about IKEA Store structure
· Does your existing structure of the IKEA Store in Malmö handle a growing flow of Loading Ledges?

· What is the next step when constructing the stores if the good flows of Loading Ledges keep increasing?

· How is the reuse/recycling activity affected with the Loading Ledge?

· How large flows on Loading Ledge do you think are realistic in the future?

Handling/handling material questions
· What kind of handling equipment do you need today to be able to handle the Loading Ledge correctly?

Appendices B

Questionnaire concerning the Loading Ledge

Since late January the is a master thesis work performed by students from Lund Institute of Technology together with IKEA with the purpose to clarify some of the questions that have arisen in connection to the implementation of the Loading Ledge. This questionnaire is part of the background material to the thesis work. The purpose is to gather the experience and opinions of co-worker who work with the Loading Ledge on a daily basis in a Distribution Central environment.

A new type of unit load carrier, The Loading Ledge, has been under development during a few years with the goal to replace the different wooden pallet solutions. The Loading Ledge has all the conditions to replace all other unit load carriers within IKEA, which creates a uniform handling of all IKEA products. It is very interesting to get a picture of the implementation effects of the Loading Ledge on the Distribution Central in Älmhult.

The target group is IKEA co-workers that work with the daily physical flow of IKEA products. The questionnaire takes 10-15 minutes to fill out and your participation is very valuable and will hopefully help IKEA to improve and today’s situation. All answers will be treated anonymously. The result will be a part of the master thesis and presented in it.

Answer by crossing one of the squares on the graded scale. 1 = not at all, 2 = not much, 3 = neither, 

4 = rather much, 5 = greatly

Clarify your answer on the rows underneath the question. If there is not enough room on the rows, please write on the backside of the questionnaire and write the number of the question in front.

We thank you for your participation!

André Jonsson






Björn Mathiasen

1. How many years have you worked at IKEA?
 FORMCHECKBOX 
 < 6 months


 FORMCHECKBOX 
 6 months-1 year


 FORMCHECKBOX 
 2-5 years


 FORMCHECKBOX 
 6-10 years


 FORMCHECKBOX 
 More than 10 years

2. How long have you had your present work task?
 FORMCHECKBOX 
 < 6 months


 FORMCHECKBOX 
 6 months-1 year


 FORMCHECKBOX 
 2-5 years


 FORMCHECKBOX 
 6-10 years


 FORMCHECKBOX 
 More than 10 years

3. What is your main work task?
 FORMCHECKBOX 
 Picking


 FORMCHECKBOX 
 Unloading


 FORMCHECKBOX 
 Loading


 FORMCHECKBOX 
 Administrative work


1
2
3
4
5

4. How have the Loading Ledge affected the stability of the goods?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

5. How have the Loading Ledge affected the daily work with the goods?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

6. Have the information about the Loading Ledge been sufficient?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

7. How have the Loading Ledge affected the safety of the goods?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

8. How does the Loading Ledge affect the unloading of a container?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

9. How does the Loading Ledge affect the unloading of railroad wagons?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

10. How does the Loading Ledge affect the unloading of a truck?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

11. How does the Loading Ledge affect hoisting of goods in the racks?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

12. How does the Loading Ledge affect the internal transport of goods?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

13. Do you thing that the Loading Ledge works with free stacking?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

14. Has the Loading Ledge affected the need of handling equipment?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

15. Has the Loading Ledge affected damage and waste?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

16. Which are the premier reasons that goods on Loading Ledge get damaged?

17. How does the Loading Ledge affect the handling of goods with today’s condition in relation to the wooden and paper pallet?

18. What can be improved with the Loading Ledge?

19. Which potentials do you see in the Loading Ledge?

Other comments

Thank you once again for your participation!


Appendices C

This is the summarised result of the questionnaire done at DC South in Älmhult

4. How have the Loading Ledge affected the stability of the goods?


· The Loading Ledge breaks- 2

· The Loading Ledge makes the goods instable – 8

· The goods position worse on the wooden pallet since the Loading Ledge breaks or is already broken when it arrives at the DC - 2

· The goods are more slippery and moves on the pallet

· The stability depends on the product, in many cases the stability can actually become better

· The stability gets worse, especially with long and heavy goods – 5

· Bad friction – 2

· The risk of the goods tipping increases - 3

Statistics (MEAN=4, AVERAGE=3,9)

The mean and average participant felt that the Loading Ledge has affected the stability of the goods.

Summary

The general perception of the co-workers is that the Loading Ledge has made the unit load more instable. One of the reasons is that the goods on the Loading Ledge are more slippery on the forks because of low friction between the plastic and the fork. Another reason is that the Loading Ledges are damaged when they arrive from the supplier or they get damaged in the handling at the DC, which makes the stability worse. The stability problem is generally bigger with “long goods”. Damaged Loading Ledges looks like an important factor here.

5. How have the Loading Ledge affected the daily work with the goods?

· It takes longer time to unload, more work overall because of extra activities – 5

· More handling of the goods and it is harder to handle- 3

· More time consuming – 5

· The stability has become worse – 2

· The unloading of containers are satisfying with the Loading Ledge

Statistics (MEAN=4, AVERAGE=3,8)

The mean and average participant felt that the Loading Ledge has affected their daily work

Summary

The general perception is that the Loading Ledge has affected the daily work. The unloading process takes longer time and that the goods on Loading Ledge need overall more handling than goods on wooden pallets. 

6. Have the information about the Loading Ledge been sufficient?

· Have not received any information – 3

· Almost non-existing, one day the Loading Ledge was just a fact and it entered the DC - 6

Statistics (MEAN=2, AVERAGE=2,0)

The mean and average participant felt that the information has not been satisfactory concerning the Loading Ledge.

Summary

The co-workers feel that the information flow has not been adequate and that “one day the Loading Ledge was introduced” without any information. 

7. How have the Loading Ledge affected the safety of the goods?

· Instability, the goods is shifts more easily on the forks and in transports- 10

· The Loading Ledge cracks

· The goods does not position on the wooden pallet in a good way, because of the Loading Ledge breaks when unloading or is already broken when it arrives at the DC

· The Loading Ledge folds under the packaging and goods - 3

· The type of goods has an influence and the stability gets better if it suit the Loading Ledge

· The goods slips of the unit load carrier easier, which is bad.

· Long and slim unit loads that are to be lifted is a high risk - 2

· The goods slides on the particleboard

· Do not think the Loading Ledge can pass the 27º test

Statistics (MEAN=4, AVERAGE=3,9)

The mean and average participant felt that the Loading Ledge has affected the safety on the goods and handling of the goods.

Summary

The co-workers feel that the safety of the goods changed in a negative way because of fact that the goods get slippery and unstable. Long goods that are to be lifted high are a safety risk because this type of goods is more slippery.

8. How does the Loading Ledge affect the unloading of a container?

· It takes longer time - 5

· More damage

· Easier to unload than if the goods arrives on paper pallets

· The Loading Ledge is a help since parts of the container goods is manually loaded and does is not supported by any unit load carrier - 3

· Easier to unload, since the forks have room to lift the goods instead of damaging the goods which is the case with paper pallets and manually loaded containers - 2

· Instability when unloading long goods –2 

· Instability, the goods slides on the particleboard

Statistics (MEAN=4, AVERAGE=3,5)

The mean and average participant felt that the Loading Ledge has affected the unloading of a container.

Summary

It takes longer time to unload the Loading Ledge from a container, but it is easier to unload than the paper pallet. Again the reduced stability issue is important. The risk of goods collapsing is larger. The personnel think it is hard to get the fork underneath the Loading Ledge.

9. How does the Loading Ledge affect the unloading of a railroad wagon?

· It is more work to unload since the Loading Ledge breaks and makes the unit load unstable

· Easier to unload goods on Loading Ledge compared to goods on paper pallet

· Time consuming since all goods must be palletized so it can be handled at the DC - 3

· Hard to unload the goods when the wagon is lower than the quay, the goods on Loading Ledge gets damaged from shocks

· It takes longer time - 5

· The goods slide on the particleboard - 2

· Instability when unloading long goods

· The feet on the Loading Ledge are too low - 2

· Instability - 4

· More unit load per wagon. Sometimes the wagons are so long, even longer then the quay, which makes it impossible to unload if the goods are on Loading Ledge.

· Movement of goods in the carrier, created by slippery Loading Ledges is, which creates damage on the goods - 3

· To little space between the quay and the wagon which makes it hard to lift the goods

Statistics (MEAN=4, AVERAGE=4,0)

The mean and average participant felt that the Loading Ledge has affected the unloading of a railroad wagon.

Summary

The general perception is that it takes longer time to unload a railroad wagon, but someone also mentions the fact that there are more goods in the wagon with Loading Ledges compared to wooden pallets. It is harder to get the forks underneath the Loading Ledge. Instability is an important issue and also the fact that the plastic is slippery. The Loading Ledge breaks and makes the goods more instable.

10. How does the Loading Ledge affect the unloading of a truck?

· Unstable – 4

· Slippery – 2 

· Time consuming since it involves more handling–17

· Higher risk for damage – 3

· The truck drivers have to wait longer - 2

· Unstable to unload long unit loads

· The goods positions worse on the Loading Ledge

· The Loading Ledge breaks when unloading or is already broken when it arrives at DC – 2

· Easier to unload - 2

Statistics (MEAN=4, AVERAGE=4,1)

The mean and average participant felt that the Loading Ledge has affected the unloading of a truck.

Summary

The general perception is that the Loading Ledges are more slipper and instable. The unloading process is more time consuming because of the extra activities like, palletizing, strapping and refilling of empty pallets.

11. How does the Loading Ledge affect the hoisting of goods in the racks?

· The risk for collapse increases – 3

· The safety risk increases – 2

· Takes longer time - 2

· Instability - 8

· Unloading long and slim goods takes longer time

· The goods slip on the Loading Ledge - 2

· Long goods (PAX) slides of the forks and causes damage because of bad grip – 2

· If the goods is positioned in a good way and the Loading Ledge is whole, the hoisting works ok

· Unit loads with thin goods can tip over – 3

· The Loading Ledge folds easily

· More damage

Statistics (MEAN=4, AVERAGE=3,8)

The mean and average participant felt that the Loading Ledge has affected the lifting of goods.

Summary

The co-workers feel that the Loading Ledge increase the risk when lifting and this is because of the instability of the goods. The instability and the risk of collapse is a safety issue.

12. How does the Loading Ledge affect the internal transport of goods?

· Unstable – 4

· Slippery – 5

· Slides on the particleboard – 2

· Safety issues

· If the goods is heavy the Loading Ledge breaks - 2

Statistics (MEAN=4, AVERAGE=3,9)

The mean and average participant felt that the Loading Ledge has affected the internal transport of the goods.
Summary

The internal transport of goods has been affected by the Loading Ledge in a negative way since the goods is instable and slippery.

13. Do you thing that the Loading Ledge works with free stacking?

· The goods is smaller that the pallet – 2

· Can hardly be piled two unit loads high – 2

· Tips easily – 2

· Instability

· The piled goods does not get stable since the goods do not cover the whole pallet – 2

· One of the feet of the Loading Ledge can easily slide outside of the pallet, which makes it unstable - 2  

Statistics (MEAN=2, AVERAGE=2,3)

The mean and average participant felt that the Loading Ledge does not work as free-stacked goods.
Summary

The co-workers generally feel that goods on Loading Ledge do not work free-stacked since the packaging is smaller that the pallet which means that the instability get worse. This makes the piled goods fall easier and also limits the stackability to two units high.

14. Has the Loading Ledge affected the need of handling equipment?

· More strapping machines is needed – 8

· More spread shifters to the forklifts are needed – 10

· New forklifts – 3

· The need of wooden pallets increase – 2

· The forklifts need longer and thinner forks to be able to handle the good - 2

Statistics (MEAN=4, AVERAGE=3,9)

The mean and average participant felt that the Loading Ledge has affected the need of handling equipment.
Summary

The co-worker felt that the Loading Ledge has created a need for more strapping machines and that the forklifts need spread-shifters for the forks. They also feel that the fork on the forklift needs to be longer and thinner.

15. Has the Loading Ledge affected damage and waste?

· If the Loading Ledge break the goods will most likely also get damaged

· The Loading Ledge collapse – 4

· There is often collapsed goods in the transports – 2

· More damage on the packages and products - 6

· If the Loading Ledge break the goods is much harder to handle with forklifts - 2

· More damage related to handling, because of the fact that the Loading Ledge is harder to handle – 2

· The packaging in the bottom of the unit load often gets damage - 2

Statistics (MEAN=4, AVERAGE=3,9)

The mean and average participant felt that the Loading Ledge has affected damage and waste.
Summary

The co-worker felt that there are more damaged goods with the Loading Ledge than with the wooden pallets. One of the reasons for this they feel is that if the Loading Ledge breaks it accompanies damage on the packaging and also on the products. They also point out that if the Loading Ledge breaks the goods is much harder to pick up with the forklift. There are more damage related to handling since the Loading Ledge makes the handling and unloading harder.

16. Which are the premier reasons that goods on Loading Ledge get damaged?

· The Loading Ledge is too fragile, breaks easily, does not resist shocks – 6

· Unstable – 8

· The Loading Ledge is fragile and folds in underneath the goods – 2

· The boxes collapses because of heavy unit loads, which also damages the Loading Ledge - 3

· Pressure-, fork- and collapse damages - 5

· The goods is slippery and moves in the transport - 5

· The Loading Ledge collapses under pressure, which makes the goods unstable - 5

· The unit loads tip easier and are generally more unstable - 1

· The Loading Ledge collapses under pressure and handling and thereby gets much harder to handle

· The goods on Loading Ledge does not position good on the wooden pallet - 1

· The Loading Ledge folds and does not stay underneath the goods - 3

· Heavy long goods and slim goods are hard to handle because of stability and is often damaged - 5

· Goods on Loading Ledge does not stay on the Loading Ledge and cause collapse or bending - 4

· Broken Loading Ledges and forklifts without spread shifters damage the goods – 3

· The bottom package gets damaged a lot - 2

· The goods move during transport, which breaks the Loading Ledge and makes the unloading much harder and increase the risk of handling damage - 2

· The feet of the Loading Ledge are too low - 2

Summary

The general perception that goods get damages is that the Loading Ledge is too fragile, that it cannot stand any shocks or contact with the forks. The Loading Ledge is instable. The Loading Ledge folds and/or cracks underneath the goods, which damage the packaging and also make the handling much harder. The damages because of the Loading Ledge are caused by pressure, fork and collapse. The Loading Ledge becomes unstable when it is put on the wooden pallet.

17. 
How does the Loading Ledge affect the handling of goods with today’s condition in relation to the wooden and paper pallet?

· More unstable – 2

· More time consuming - 14

· More damage - 2

· More handling because of more activities – 5

· The Loading Ledge is harder to handle - 3

· The Loading Ledge is more slippery and unstable - 3

· Higher risk of damage and accidents - 4

· The Loading Ledge breaks more easily than the wooden pallet - 3

· Goods are more stable on a wooden pallet but goods on Loading Ledge is more stable than goods on paper pallets - 2

· The unit load bends - 2

· Takes more time than with the wooden pallet, but better than the paper pallet - 2

· The goods tends to move more on a Loading Ledge than on a wooden pallet, need strapping 

· The wooden pallet is still superior, durable and easy to handle - 2

· Easier to load when loading container, harder to unload and takes more time to unload – 2

· Easy to unload, but hard to get down from the racks 

· The Loading Ledge calls for lower speed with the forklifts during transport and also more control

· The Loading Ledge crack, which imply that the goods bends and twists which created instability 

· The long goods is harder to handle

Summary

The co-workers feel that the Loading Ledge is more time consuming because of the extra activities. But it is easier to load on containers. Goods on Loading Ledge are harder to handle and the lower safety is an issue. The Loading Ledge is slippery, which affects the stability and handlability. Many feel though that the Loading Ledge is better than the paper pallet.

18. What can be improved with the Loading Ledge?

· Larger pressure area

· Increase the friction, which gives better grip - 5

· Stronger construction

· Reinforcements

· Increase the stability - 4

· Increase the durability - 8

· Make it wider – 3

· Make the feet higher, which allows the forks to go underneath – 6

· Make it to one unit like the wooden pallet, but in plastics - 3 

· Stronger material - 3

· Remove it - 10

· Do not need changing, the though is good, but does not work with all products

Summary

The co-workers feel that the Loading Ledge needs reconstruction on several points, they want it to be higher so that that the forks can go under the unit load. The material or design needs to be changed so that the Loading Ledges becomes less slippery both concerning the forks and the packaging. They also want to see a stronger and more stable design that is more stable and has higher durability. Some feels that the Loading Ledge should be one connecting unit like a wooden pallet, but in plastic. Some feel that the Loading Ledge needs to be removed.

19. Which potentials do you see in the Loading Ledge?

· Higher filling rates - 5

· Less air in transport – 3

· Works with “600 mm” goods

· Not to use it with heavy unit load, safety first

· Using it when transporting in containers

· If the concept works, the need for EUR-pallets is reduced and also the pallet as a entity- 2

· To use it instead of half pallet

· Too little information to see the advantages at this point

Summary

The biggest potential with the Loading Ledge as the co-workers see it is the higher filling rate in the transports because of the reduction of air in the carrier. Some mentions that the Loading Ledge can be used successfully replace the old half pallets and be used in containers.

Appendices D

These are the questions we based our interviews on. Depending on the respondent and the respondent’s position within IKEA we selected the questions that suited the individual interview. This is because of all questions are not relevant or cannot be answered by all persons interviewed. 

Questions about the respondent

1. Name?

2. Can we record this interview?

3. Your position within the company?

4. What exactly does this position mean?

General question about the Loading Ledge
5. Generally, do you consider the Loading Ledge to be a logistic and economical defensible project?

6. If yes, which are the qualities?

7. Which requirements does the logistics put on the Loading Ledge at DC and stores and their activities?

8. Which requirements does the Loading Ledge put on DC and stores and their activities?

9. Must extra activities be performed due to the Loading Ledge?

10. Can extra activities be reduced due to the Loading Ledge

Main questions 

11. How does the Loading Ledge affect the following issues compared to wooden pallet / paper pallet?

a. Unloading activities 

b. Handling equipment

c. Warehouse / Racks

d. Automated Warehouse

e. The IKEA Store “self service area”

f. Quality influence

g. Delivery service from supplier

h. Delivery service from DC

i. Damage and wastage

j. Return / Reuse

k. The response from the personnel

12. What does it take to make the Loading Ledge to work in DC- and store environment regarding the following issues?

a. Handling and Transportation

b. Storage keeping 

c. Labelling 

d. Handling equipment e.g. rack-nets and shift spreaders.

e. Recycling and Reuse

f. Ergonomics and Security

13. Can it be profitable for IKEA to adjust the logistical system to the packaging system, i.e. adjust or exchange the pallet racks and handling equipment so that the package and the Loading Ledge not become dependent of a slave- or intern platform?

14. The aim for IKEA is to introduce the Loading Ledge to 70% of the material flows. At what level does IKEA reach optimal usage of personal, resources together with a defensible economical cost situation? 

15. Are there any parts of the logistical system at DC and IKEA Stores that today are not adjusted to the Loading Ledge? Are there any plans of doing any changes?

16. How is the picking goods process at the DC affected by the Loading Ledge today and in the future?

17. Is the handling of goods at DC and IKEA Stores today, efficient respect to both time issues and costs issues?

18. If bottlenecks occur, where are the bottlenecks in the supply chain / DC / IKEA Store?

19. Which cost aspects do you consider to be important?

20. Do you regard the wooden pallet as an obsolete unit load carrier and do you think that the Loading Ledge have the potential to replace it?

21. Can the pallet yards be totally removed is the Loading Ledge is fully implemented?

22. Is a platform as a compliment to the Loading Ledge a plausible solution at the DC and IKEA Store?

23. What is the biggest issue when replacing the wooden pallet with the Loading Ledge?

24. How big is the share of the total goods that arrive at an IKEA Store is picked goods?

25. How is the DCs outflow of goods affected by the Loading Ledge, today and in the future?

26. How much could you and the division you work at affect the implementation of the Loading Ledge?

Extra questions
27. What do you think of using the Loading Ledge together with an adjusted slave pallet at DC and IKEA Stores?

28. Do you think that the Loading Ledge should be introduced in the automated warehouse and thereby have to consider a number of adjustments?

29. The Loading Ledge is not constructed to be stored at the top level in the racks on a wooden pallet. What is your opinion about this issue?

30. How can you make the Loading Ledge more secure and stable? 

31. Do you see any problems with the fact that the Loading Ledge is developed primarily as a transportation tool and is now going to be used through the whole supply chain?

32. Are there any aspects that we have not asked and that you feel are relevant?

33. Do you think that the structure of the supply chain should be adapted to the Loading Ledge or does the Loading Ledge need to be adapted to the supply chain and its flows?

34. How is information about the Loading Ledge distributed between divisions/parts of the company?

35. What is the next phase in the work with the Loading Ledge?

Help with further data/information
· Time measurements 

· Cost calculations 

· Flow calculations 

· Damage frequency 

· Return handling, costs related to return handling.
Appendices E:1

This is the framework of the telescopic observations. The framework can be thought of a strategic matrix where information is aggregating while providing a structured context for strategy formulation and optimisation.
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Appendices E:2

This is the evolved framework of the telescopic observation. This is the SWOT structure from which we devised our own TO SWOT.
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Appendices F:1

This is our devised TO SWOT. We took categories that are interesting and important to this master thesis and put them into the framework. The result looks like this.
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Appendices F:2

After using the TO SWOT above the 5 most important strengths, Weaknesses, opportunities and threats were selected and put in a table.
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Appendices G

The SWOT performed as a first analysis.

	Technological advancements

	STRENGTHS
	WEAKNESSES

	· Stackable.

· Flexible.

· Cheap.

· Reusable.

· Low tara weight.

· Adapt to the good, not the other way around.
	· Not a supporting structure.

· Not a protecting barrier.

· Cannot be handled as a wooden pallet.

· Not adapted to the handling equipment available.

· Stability problems together with the wooden pallet.

	OPPORTUNITIES
	THREATS

	· Increases the filling rate in the load carriers.

· Lowers the overall environmental impact.

· Decreases the cost of return handling.

· Creates more efficient unit loads.
	· That IKEA as a whole does not take the Loading Ledge seriously.

· Does not work in the sales area at the store.


	Economic considerations

	STRENGTHS
	WEAKNESSES

	· Low production cost.

· No funds “disappear” from the system because of bad quality.

· No funds “disappear” from the system because of the “open system parasites”.

· Low binding of capital.

· Low handling cost.

· Cheaper than the wooden pallet.

· Cheaper than the paper pallet.
	· More damaged goods if not handled properly.

· Efficiency loss, time is money.

· New handling procedure, which makes education of staff needed.

· New equipment is needed.



	OPPORTUNITIES
	THREATS

	· Sales of the Loading Ledge concept to external companies.

· More efficient handling leads to reduce cost.
	· Failure of the project.

· Too high initial costs.


	Legal and regulatory requirements

	STRENGTHS
	WEAKNESSES

	· No environmental border demands on plastic, like with wood.

· Can be shipped all over the world.
	· Plastic in large amounts have a high energy value, which leads to higher insurance premium.

· Does not have a international standard.

	OPPORTUNITIES
	THREATS

	· The Loading Ledge can become the new “international standard”.

· Restrictions against other unit load carriers.

· The Loading Ledge promote international distribution cooperation. 
	· Tougher local and international regulatory on plastics.

· Not internationally approved and recognised standard.


	Ecological and environmental issues

	STRENGTHS
	WEAKNESSES

	· Reusable plastics.

· Environmentally friendly.

· Plastics have good incitements to be recycled.

· Plastics have efficient recycling processes.
	· Oil as raw material.

· Plastics has a high energy content.

	OPPORTUNITIES
	THREATS

	· Since the Loading Ledge creates higher filling rates, less transport are needed, which lowers the environmental impact in the form of hydrocarbons and NOX-gases.
	· Harder environmental law on plastics in the future.

· Diminishing oil resources makes the raw material very expensive.

· Depleted oil resources.


	Organizational structure

	STRENGTHS
	WEAKNESSES

	· IKEA as a company is used to change and new projects.

· Global company, which spreads the risks.

· A generally flat organisation, non-bureaucratically company.
	· Some parts may have an attitude problem because of lacking information flows.

· Many decision links because of complex company structure.

	OPPORTUNITIES
	THREATS

	· Make all parts of the supply chain to think of IKEA as one unit.

· Makes the whole supply chain more efficient overall.

· Create one standardized IKEA unit load carrier.
	· Sub-optimization, since all parts thing of their own part and own profit .

· Sub- optimization, which leads to lower overall efficiency.

· The attitude problem can make the full implementation harder.


	International issues

	STRENGTHS
	WEAKNESSES

	· No borders with the Loading Ledge.
	· Different traditions.

	OPPORTUNITIES
	THREATS

	· Create a international acceptance.

· Creating a unit load carrier that works everywhere.
	· International resistance.

· Resistance from users of the wooden pallet.


	Cost efficiencies and cost structures

	STRENGTHS
	WEAKNESSES

	· Less bound capital in handling material.

· Less transport costs.
	

	OPPORTUNITIES
	THREATS

	· The possibility to higher overall efficiency .

· The possibility to higher overall filling rate and use of available volume.

· Higher ability to control the systems costs related to handling material since the Loading Ledge is used only once.
	· The profits from the more efficient transports less than calculated.

· The overall calculation is incorrect.


	Store

	STRENGTHS
	WEAKNESSES

	· More efficient handling of empty unit loads

· Reduce need of space to store empty unit load carriers
	· Longer time to handle the unit loads.

· Makes dents/impressions in the boxes.

· Is not today a working sales unit.

	OPPORTUNITIES
	THREATS

	· A specialized efficient sales unit that follows the goods from supplier to sales area.

· More efficient handling in the store in the future.

· Less need for picked goods since the unit load can be adjusted to the need of the store.
	· Customers will not buy the products because of the dents in the boxes.

· The customers do not like the way the unit load looks.

· The stability problem might lead to lost sale if the sales units collapse.


	Suppliers

	STRENGTHS
	WEAKNESSES

	· Acceptance already exists.

· Have a working system based on the Loading Ledge.
	· Not enough information.

· Not always the correct quality.

	OPPORTUNITIES
	THREATS

	· The acceptance at the suppliers can lead the way and show the advantages and the way to make handling more efficient with the help of the Loading Ledge.
	· Not correct quality from suppliers makes the handling at the DC harder.


	Total quality management

	STRENGTHS
	WEAKNESSES

	· Shows and visualises the problems, “the Japanese lake”.
	· Creates too close tolerances.

	OPPORTUNITIES
	THREATS

	· Create better and more efficient handling of goods.

· There are real incitements to deal with inefficiencies and problems that arise in processes and activities .
	· No change of opinion and way of working.

· More damaged goods.


	Transport

	STRENGTHS
	WEAKNESSES

	· Increases stability in the load carriers since the unit loads are able to be placed close to each other.

· Increases filling rate in the load carriers

· Decreases damage rates since less air in-between the goods.

· More efficient and economical transport of empty unit load carriers to suppliers.

· The use of before non-utilized volume, the volume, which the wooden pallets used. 

· No fixed dimensions.
	· If the Loading Ledge breaks in transport it leads to larger unloading times and more need of handling.

· The Loading Ledge twists on the goods and creates problems with the unloading.

	OPPORTUNITIES
	THREATS

	· Less air leads to less damage.

· The unit load dimensions is easy to adapt to the load carriers dimensions .

· Less transport need because of higher filling rate, which means lower transport costs.
	· Empty return transports since the transport need is lower.


	Handling

	STRENGTHS
	WEAKNESSES

	· Not the same need of quality check as the wooden pallets.

· The large parts of the handling of empty wooden pallets can be removed.
	· The handling of goods on Loading Ledge can take up to two times longer.

· Safety issues when hoisting unit loads high up in racks.

· Can not be handled as roughly as a wooden pallet.

	OPPORTUNITIES
	THREATS

	· The material flows through the logistical activities can become more efficient.

· The material flow can become more flexible.

· Reduced handling of picked goods.
	· The way of thinking of a unit load as a wooden pallet is not the same as with a Loading Ledge.

· Not enough information and education.

· The lack of correct handling equipment.


Appendices H

Examples of Loading Ledge implementations at the supplier and the gains from that implementation.

[image: image44.png]


DOMSJÖ- Double white porcelain sink

· 4 pieces per unit load. Pellet height including wooden EURO pallet, 95 cm.

· Replacing the wooden EURO pallet with the Loading Ledge makes it possible to load a truck in three layers instead of the conventional two. With the Loading Ledge, today IKEA ship 360 pieces of DOMSJÖ per truck, instead of the previous 272. This implies a 32 % increase in filling rate.  

HELMER

· 1122 pieces can be loaded into a transport instead by using the Loading Ledge instead of the wooden EURO pallet. This is a 42% increase of filling rate.
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Appendices I:1

This is the studied part of the IKEA supply chain, which starts at the DC quay and ends at the sales floor on the IKEA Store

Appendices I:2

This is our devised process map of goods being stored in the conventional [image: image46.wmf]Present
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racks and the material flow after being stored. The process map also includes the automated and manual picking process at the DC in Älmhult.
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This is our devised process map of goods being stored in the automated warehouse and the material flow after being stored there. The process map also includes the automated and manual picking process at the DC in Älmhult.
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Appendices I:4

This is our devised process map of the transit process at the DC in Älmhult.
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This is our devised process map of the logistical processes at the IKEA Store in Malmö.


The actor’s perspective
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Figure 3.4. Conventional racks
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Figure H.1. DOMSJÖ Double white porcelain sink on the Loading Ledge.
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Targeted – focuses directly on case study topic


Insightful – provides perceived causal inferences
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Contemplation of early analysis  
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