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Abstract

Changes as the increasing globalization, changes in customer expectations and
preferences, consistent technology advances in manufacturing and communica-
tions areas, as well as the increasing demand for social and especially environ-
mental responsibility, forces the companies to revise their processes in order to
stay competitive in the marketplace. Revising the inbound logistics flows is not
an exception.

The purpose of this study is to determine the most advantageous Term Of De-
livery for SKF factories by mapping and evaluating the current inbound flows
of components from suppliers to SKF factories in Europe. Furthermore, the
purpose is to evaluate the improvement potential of using the most favorable
Terms Of Delivery by identifying flows that have such possibilities of im-
provement. In addition, other possible improvements related to the inbound lo-
gistics will also be analyzed and presented.

The result of this research is that SKF should revise the use of certain delivery
terms that are applied today and choose the delivery term that provides the
company with the most responsibility and cost undertaking when it comes to
inbound transportation. Thereby, SKF obtains the greatest possible control of
the goods flows into and from the company. By having control of the goods
flow, a company can make warehousing, production and transports more effi-
cient, create routines and thereby cut costs. Three different suggestion alterna-
tives are presented as possible improvements related to a coordination of
mapped inbound flows.
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- Introduction -

1 Introduction

This chapter introduces to the reader the background of this report. It also de-
scribes the problem definition, the purpose of the study, and in conclusion, de-
limitations and layout of the thesis.

1.1 Background

In recent decades, manufacturing and distribution companies have experienced
considerable changes in their business environments. One of the key drivers
behind the changes in the business environment is the increasing globalization
with a more accessible international market and a harder competition situation
for the companies as a consequence.’

Also, the changes in customer expectations and preferences, consistent tech-
nology advances in manufacturing and communications areas, and the increas-
ing demand for social and especially environmental responsibility can be seen
as important key drivers in the business environment.

According to Mattsson, the continual and more and more increasing rate of
change has become one of the most demanding challenges of our time. Many of
these changes have dramatic implication and influence on individuals, society
and the world as a whole. However, the existence of changes also represents
the opening of new opportunities.?

As the world is becoming more global, the business context of many companies
Is changing radically. Most changes are not mere trends but the result of large,
unruly forces, which have a lasting effect on the world economy.®

Globalization is perhaps the clearest example of such changes. It has been in-
tensifying the competition amongst companies in recent decades.” The rise in
transport, as well as the communication technology, began in the 1970's and
accelerated in the 1990's, when it reached a breakthrough in the middle to later
part of the decade. Global sourcing of raw materials, components and labor is a

! Mattsson, 2000, p 13
2 Mattsson, 2000, p 14
% van Weele, 2002, p 5.
* Lambert & Stock, 2002, p 13.
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direct consequence of globalization; companies have simply expanded their ho-
rizons. The formation of European Union, deregulations in China and its WTO
(World Trade Organization) accession, as well as the opening of former Soviet
Union and Eastern Europe, have all contributed to expansion of the global mar-
ket.

Global sourcing has been a widely used concept amongst companies in recent
years, as a full liberalization of the world economy caused the break down of
financial and trade barriers. These economic changes led to comparative advan-
tages for some markets, where for example, cheapest input factors, best access
to and the most efficient use of production resources.”

Other widely used concepts in recent years concern customer focus, such as
customer satisfaction, customer success and customer loyalty. Satisfying cus-
tomer demand has always been an important part of company operations. The
way of looking at customer satisfaction and its importance has, according to
Mattsson, changed during the recent years and is expected to change even more
in the years to come.®

Perfect order performance, which requires zero defects in logistics operations,
Is nowadays a matter of course for the customer. The higher demands from the
customer have been put on the company to also extend beyond the typical lo-
gistical operational considerations to also include factors related to communica-
tion, credibility access, responsiveness and customer-specific knowledge as
well as the reliability and responsiveness of operations.’

Greater focus has been put on the companies and their need to have intimate
knowledge about the customer's needs and their operational requirements and
thereby obtain customer success and customer loyalty.? It is a question of not
only creating satisfied customers but also customers that are "delighted" over
the performance and the service that has been provided to them and that experi-
ence that they have received more than expected.’

® Transport & Mobility, Leuven, Learning Logistics, http://www.tmleuven.be/Home/home_en.htm
® Mattsson, 2000, p 33.

" Bowersox et al., 2002, p 91.

® Bowersox et al., 2002, p 91.

® Mattsson, 2002, p 126.
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Today's companies have to adapt to the new world order and the new economy,
by always looking for new ways for improvements and to establish competitive
advantages.’® By dividing the firm into its strategically relevant activities in or-
der to understand the behavior of costs and the existing and potential sources of
differentiation, a firm gains competitive advantage by performing strategically
important activities more cheaply or better than its competitors.**

Because of the fierce international competition, European manufacturing com-
panies need to investigate and pursue all the possibilities for cost reduction,
quality improvement and efficiency improvement. Managers are becoming in-
creasingly aware that the largest part of their end products' costs are related to
the materials and services purchased from suppliers.*

In recent years, effective logistics management has been recognized as a key
element in improving both profitability and the competitive performance of
firms."® For international companies, globalization implies longer distances and
more complex logistics operations, which results in increased cost of logistics
as a percentage of total cost. Therefore, according to Coyle, Bardi & Novack,
the single most important factor for successful international companies is logis-
tics, when procurement is included. Transportation, in particular, has been af-
fected because of the distances involved both inbound to manufacturing from
foreign sourcing, and outbound for additional manufacturing or delivery to cus-
tomers. Transportation may account for as much as 50 percent of the total lo-
gistics cost.™

Surprisingly few companies take control of their own inbound transportation,
and in general, companies exercise less control over their inbound transporta-
tion than the outbound transportation. Stock & Lambert mean that purchasing
procedures tend to look at total delivered cost and separate analysis of inbound
cost is not performed as often or in as much depth. Therefore, significant cost
savings are possible.”

10 Tapscott, 1996, p 4.

! Christopher, 1992, p 8.

12 yan Weele, 2002, p 4.

3 |_ambert & Stock, 2002, p 6

14 Coyle, Bardi & Novack, 2000, p 4..
15 Stock & Lambert, 2002, p 279.
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However, some industries have come further than others when it comes to con-
trolling their inbound logistics movement. Automotive and retail industries are
traditional examples where the more strict control of inbound movement has
implied great savings and quality of the process. These industries are character-
ized by having numerous suppliers and complex logistics operations; an auto-
maker may have as many as 10 000 suppliers and thereby very complex sup-
plier network. Logistics operations in the automotive supply chain represent a
mayor expense and therefore need for improvements.*

1.2 Problem Definition

One way of analyzing the inbound logistics is to see how to apply the current
trade standards, Terms Of Delivery, the Incoterms. Since the global sourcing
environment is a fact, it is becoming more and more important to understand
what effect the Incoterms have on the total cost of the product.”’

By exercising greater control of the inbound logistics, a firm can leverage its
buying power when purchasing its own transportation. It can also consolidate
shipments from multiple shippers that previously would have arranged their
freight individually.'®

In addition, a company works directly with the hauler, instead of making a
booking with the supplier and waiting for them to come. The supplier costs are
reduced since the supplier is not responsible for the delivery and an on-time de-
livery can be guaranteed. Furthermore, accurate delivery times reduce the
amount of inventory that must be kept in stock.™

There is a growing number of companies that are beginning to focus on in-
bound logistics, due to the economic environment and competitive landscape
that are forcing companies to find new ways to reduce costs and improve pro-
ductivity.?

18 Deloitte Research & Stanford Global Supply Chain Management Forum, 2003, Global Automotive Industry,
p 10.
17 Shah Baljko, J., 2002, Incoterms Help Trim Logistics Costs, EBN.
18 J0C Week, 2002, Slicing Costs, May 29, p 21.
19 H
Ibid.
2 Hannon, D., 2003, Logistics optimization, Purchasing Magazine, pp 103.
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As the majority of manufacturing companies today, SKF puts a lot of focus on
customer satisfaction, and the deep collaboration that the company has with its
customers in, among other, product development area. Resources are also put
on development of the future technologies and solutions that customers require
now and might require in the future.

Logistically, customer satisfaction has been and still is the most important task
for SKF Logistics Services, which handles the outbound flow of the SKF prod-
ucts. The customer should get the right product on time, in right quantity, at the
right place and to an optimized cost. The customer needs should be met in
every way and preferably exceeded.

However, the sort of commitment that is evident between the SKF and its cus-
tomers is not applied upstream in the supply chain - towards SKF suppliers.
The inbound flow did not get as much attention, even though the SKF Group
purchases for approximately 23 billion SEK in 2002 and direct material stands
for 48% or 11 billion SEK for the same year.?* The main concern of SKF has
been to obtain right quality goods from their suppliers.

SKF Logistics Services, from here referred to as SKF LS, is the part of the SKF
Group that provides SKF and external customers with logistics solutions, such
as warehousing, transportation, logistics competence and value added ser-
vices.”” The focus of SKF LS has previously been put on the processes related
to the outbound logistics, however, with this thesis a further step has been taken
towards the coordination of the inbound logistics flow.

SKF LS and SKF Group Purchasing Office, GPO, have come to a joint deci-
sion to perform a mapping of the inbound transportations as well as the evalua-
tion of current terms of delivery. This in order to evaluate the potential of gain-
ing competitive advantages in the future. The flows to be studied are the supply
of components from external suppliers to SKF factories in Europe. There is an
interest within the organization to benefit from the buying power of SKF LS
and evaluate the potential of also including the inbound transportation in a
similar system.

21 SKF Annual Report 2002.
22 \www.skflogisticsservices.com 2003-10-06
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It is difficult to get an overview of the inbound transportation and find out how
these should be carried out in the most favorable way, since no standardized
routines or common policies for decision of suitable terms of delivery have
been used throughout all SKF purchasing offices in Europe. To achieve this, a
mapping of current deliveries and terms of deliveries from suppliers and their
components is to be done. Hence, following relevant questions are raised:

- Inbound flow characteristics: What are the main characteristics of the
inbound logistics flow, from external suppliers to SKF factories, today?

More specific, the mapping of the current inbound logistics flows, quantities,
frequencies, cost structure and terms of delivery used, is to be performed. It is
important to map the characteristics of the inbound logistics flow in order to get
an understanding of the logistics system and its performance.

- Terms of delivery: Which delivery and condition term is most advanta-
geous for the inbound transportation from external suppliers to SKF?

The data obtained in the mapping part of the thesis is studied by comparing dif-
ferent alternatives and presenting a recommendation that enables SKF to estab-
lish a most advantageous policy for choosing most suitable terms of delivery
for the inbound logistics flow.

This leads to the main problem definition, that is:

Evaluate potential for improvement of the inbound flows within the company,
mainly with regard on terms of delivery conditions.

The inbound logistics flows are studied and the flows with most improvement
and savings potential are identified and presented in this phase of the thesis.

1.3 Purpose

The purpose of the study is to map the current inbound flows of components
from suppliers to SKF factories in Europe, evaluate the gathered data and de-
termine the most advantageous Term Of Delivery for SKF factories. Further-

6
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more, the purpose is to evaluate the improvement potential of using the most
favorable Terms Of Delivery by identifying flows that have such possibilities
of improvement. In addition, further possible improvements beyond delivery
terms will also be analyzed and presented, such as consolidation of inbound
flows, possibility to use the resources of the SKF LS and other improvements.

1.4 Delimitations

SKF purchases around 15 major component groups (direct material) from its
suppliers, however, there are only 3 components included in this study, Com-
ponent A, B and C. The number of components is limited due to the limited
time period of this study and the complexity of the information needed.

There are 15 SKF factories around Europe that are included in this study. They
are presented in detail in the Section 4, The Empirical Framework. SKF facto-
ries in Cassino and Fontenay are not included, since no data was available from
these locations.

In total 18 external suppliers to the SKF factories are included in the study and
those are the external suppliers of Component A, B or C to the above named 15
SKF factories.

In this thesis flows with the most improvement and savings potential with re-
gard on Terms Of Delivery are identified and presented. The obtained data is
analyzed only from the cost perspective, i.e. the risks components (such as in-
surance, for instance) of the delivery terms are not presented nor analyzed in
any way.

1.5 Layout of the Thesis

In Chapter 2, Method, the methods that are chosen, as well as the arguments for
why they are chosen, are presented.
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In Chapter 3, The Theoretical Framework, for the study relevant theory is pre-
sented.

Chapter 4, The Empirical Framework, consists of the empirical data collected
during the study.

Chapter 5, Analysis, includes an analysis of the collected material and compari-
son with the theory. In this part, the potential for improvement by choosing the
most interesting supplier - SKF factory relations is also evaluated.

In Chapter 6, Conclusions, the conclusions, as well as the answers to the prob-
lem definitions and recommendations are presented.

In the final chapter, Chapter 7, Discussion, experiences from the project and
alternative work procedures, as well the suggestions for future studies are pre-
sented.

For those readers who do not have the intention to read the thesis in its entirety
but are still interested in conclusions and findings, we recommend to read
Chapter 1 - Introduction, Chapter 5 - Analysis and Chapter 6 - Conclusions.
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2 Method

The following chapter describes different approaches of a study, such as ana-
Iytical, actor and system approaches, case study as a research method, differ-
ent methods for data collection, and credibility of the study, as these are of
relevance to our study. As a conclusion of this chapter, our research model is
presented.

2.1 Social Scientific Approaches

All people are unique and have therefore different perception of reality. On the
basis on our background and our knowledge, a frame of reference is created,
which contains a number of aware and unaware assumptions about reality.”®
This frame of reference reflects how the problem is approached. Arbnor &
Bjerke mean that the researchers methodologies of carrying on research is de-
pending on his or her perception of the reality, as this influences how the re-
searcher sees the problem under study. Therefore, is it essential for the re-
searcher to reflect over his or her fundamental perceptions about reality, and
what consequences it has to the future research.*

To describe different perceptions of reality the concept of paradigm is often
used. The word paradigm comes from the Greek and means "pattern™ or "ex-
ample". The philosopher Kuhn defines a scientific paradigm as:

e What is to be observed and scrutinized.

e The kind of questions that are supposed to be asked and probed for an-
swers in relation to this subject.

e How these questions are to be put.

e How the results of scientific investigations should be interpreted.

The paradigm is therefore the foundation of a scientific research. Arbnor &
Bjerke, 1994, describe six categories of social scientific paradigm that consti-

2 Lundahl et. al, 1992.
2 Arbnor & Bjerke, 1994.
2 http://mww.wikipedia.org/wiki/Paradigm
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tutes a coherent spectrum. In one extreme, reality described as concrete and
regulated by the structure, which is independent from us. According to this per-
ception the social world is equally concrete and independent as the world of na-
ture. Thus, reality can be observed and measured in a concrete manner. Social
study subjects assume to result in predicted and defined responses on extern
stimuli. The subjects are precise products of external forces from the environ-
ment in which they exist. Phenomena that are too abstract and cannot be meas-
ured are being rejected.

In the other extreme of the spectra, the reality is described as a manifestation of
the human intention. Followers of this paradigm mean that every individual
perceives the world as a representation of the individual creative conception
ability.

2.2 Methodology Approaches

When it comes to the science, it is important that researchers have become con-
scious about his or her fundamental conception of the world. But even more
important is the researchers consciousness about which approaches that he or
she will use when creating knowledge.?® These approaches can be defined as
fundamental perceptions on the structure of reality and science, which has im-
portance for used methodologies in research. The approach can be seen as the
link between the researchers paradigm and the research area.

According to Arbnor & Bjerke,”” there are three main approaches that can be
identified within business economics, and these are: analytical, actors and sys-
tem approach. Further, Arbnor & Bjerke mean that all these can be deduced
from different paradigms. See Figure 2.2-a below.

% Arbnor & Bjerke, 1994,
7 bid.

10
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7 S
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Perceptive knowledge

L @
Positivism \ / Hermeneutics

Figure 2.2-a: Different approaches. The circle marks our approach.
Source: Own modification of Arbnor & Bjerke, 1994, p 61-62.

The analytical approach, which is connected to the first two paradigms, ex-
plains reality objectively in a scientific matter. Existing theories and techniques
are used to do the verification on the hypotheses. The effect, of an action, is ex-
plained by identifying the cause. The reality is divided in elements, which are
studied separately. The entirety is obtained by the total sum of the elements.
The result of such a study can result in theories or models of a generalized
character useful to be used in other studies.?® Logics and mathematics have an
important role within this approach.?

The actors approach is based on the three last paradigms. This approach has no
interest in explaining. Instead, it is interested in understanding social entire-
ties.®® The social characteristics of different actors are evaluated, and how the
actors affect other actors that are also a part of the entirety are studied. The re-

%8 Arbnor & Bjerke, 1994, p 72.
% |bid, p 97.
% |bid, 1994, p 68.
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searcher uses the dialogue as a tool with the different actors to create insights
that he or she can evolve and enter more deeply into.*

The system approach, between the analytical and actors approach, is related to
the second, third and forth paradigms. Existing system theories from similar
systems are used, however not in the same generalized matter as in the analyti-
cal approach.®” This is because the system approach makes the assumption that
the entirety differs from the sum of the elements. The relations and interactions
between the elements, but also external factors and varying conditions are es-
sential and can affect the entirety. Identifying synergies is also important within
the system approach when the sum of the elements can result in more or less
depending on a specific situation. Within this approach factors are identified,
that are affecting the system as an entirety and are shown to be more or less
true to its purpose for this system®.

In this thesis, our perception of reality is most closely described by the system
approach, even though the actors approach is related to a certain extent, as
shown in Figure 2. The reality, in our opinion, consists of components that are
mutually dependent and therefore cannot be summarized. We will therefore in
this thesis start from the available reality in order to be able to study the com-
ponents of the same in a later phase. Since the interrelations between the stud-
led activities and actors in the supply chain are of interest, the actors approach
has also affected the methodology approach of this thesis.

2.2.1 Positivism vs. Hermeneutics

Positivism and hermeneutics are two main scientific directions. A pure positiv-
istic approach is constructed on formal logics and facts, which are results from
measuring. The formal logic system is based on accurate definitions differenti-
ated through assumptions and clauses. Through these, theories can be con-
structed and used when testing hypotheses.* The positivists, or explainers as
Arbnor and Bjerke prefer to call them,* assume that the very same methods

! Arbnor & Bjerke, 1994, p 147.

% Arbnor & Bjerke, 1994, p 72.

% Arbnor & Bjerke, 1994, p 81.

* Wiedersheim-Paul & Eriksson, 1999, p 197.

% According to Arbnor & Bjerke, 1994, there are few researchers how would like to call themselves positivists.
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that have proved their value in analyses within classic science are also useful in
social science, even if some adjustments must be done to the specific circum-
stances.®® Within the positivism the world is assumed to be to complex, and
simplifying and reducing this complex world are seen to be the main activi-
ties.*’

While positivism is trying to describe and explain, the hermeneutics tries to ob-
tain a comprehension of the entirety, an insight. The hermeneutical researcher
uses the language as a tool to understand.*® Through dialogues the researcher
asks questions (to individuals, books, images, notes, observations of behavior
etc.) and gets the impressions from the answers he or she receives.* The her-
meneutical researcher, unlike the positivistic researcher, sees the world as al-
ready simplified with, among other things, schematic models, concepts and
norms. So, this approach is devoted to problematize and taking the entirety of
the reality into consideration.

The hermeneutical approach assumes that the researcher can get an understand-
ing of the course of events through interpretation and to a meaningful entirety
put together what exists in the humans mind. The social entirety is therefore as-
sumed to be the sum of the different actors involved.*

The researcher that uses the analytical approach is according to Arbnor &
Bjerke an explainer (positivist). As already mentioned this kind of researcher
tries to explain and describe the phenomena using existing analytical theories
as a base. Through data collection the researcher is interesting in the individual
real knowledge, conceptions and ideas, which is objectively regarded.*

The researcher that applies the actors approach is according to the authors her-
meneutical. This researcher uses the dialogue as a main tool to understand the
different actors, which characterize the hermeneutics. The data collection proc-
ess is active and mutual, and the researcher differentiates the knowledge ob-

% Arbnor & Bjerke, 1994, p 62.

¥ Ibid, p 63.

% Wiedersheim-Paul & Eriksson, 1999, p 220.
% Ibid, p 221.

“0 Wiedersheim-Paul & Eriksson, 1999, p 221.
*! Arbnor & Bjerke, 1994, p 147.
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tained by the different actors and the understanding the researcher himself/ her-
self states in his/her own, more scientific interpretation.*?

On the other hand, the system approach researcher can be booth positivistic and
hermeneutic as this approach can combine the two other approaches, as it tries
to explain and understand the phenomena.

The combination of positivism and hermeneutics, within the system approach,
agrees with how this research is conducted. This study is not purely positivistic
or hermeneutical, our intention, however, is to be as objective as possible when
analyzing different phenomena. Nevertheless, as we have, to a certain extent,
chosen to study a limited part of the reality that we find relevant, and have tried
to reach and objectively regard fact based information, we have taken a positiv-
istic approach. Yet, some parts of this study have some aspects of hermeneu-
tics, for example when we from our understanding need to interpret and be sub-
jective.

2.3 Research Method

The research method used in a study is based on the problem on which the
study is founded and the questions that arise along the way. The information
used in the research has a great impact on the decision of the plan of the study
and its extent. The choice of research method should be guided by the problem
definition, chosen approach, the object under study and the purpose of the
study.*®

According to Merriam, it is important to determine which research method is
appropriate to employ in a study, and the researcher should ask him/herself the
following questions: What sort of questions are asked? How big is the degree
of control over the studied situation? What is the desired result? And perhaps
the most important question is if a limited system can be identified as a focus of
the research.**

“2 |bid, p 148.
43 Wiedersheim-Paul & Eriksson, 1999.
“ Merriam, 1994, p 2 -3.
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If the researcher wants to know why or in which way the phenomena are in a
certain way, if the researcher has little or no control over the variables within
the study, if the results that will be presented will be a description and an inter-
pretation of a modern phenomena, and finally, if a limited system is identified
as a focus of the study; the case study should be chosen as the research
method.®

Our study agrees with the above named characteristics, since the questions at
issue, or problem definitions are focused on obtaining knowledge about the
studied phenomena, in this case mapping of the inbound logistics flow. Fur-
thermore, we do not have control over the studied situation since we cannot in-
fluence the current status of the inbound logistics flow in any way, and the re-
sults that will be presented are of descriptive and interpretative nature. In addi-
tion, the focus of our study is the limited system of chosen factories and their
external suppliers, i.e. only the chosen components and some parts of the value
chain are studied. Therefore, the case study is an appropriate research method
for this thesis.

According to Arbnor & Bjerke®, case studies are very common within the sys-
tem approach. This is in accordance with Merriam*’, who claims that case stud-
ies can be both descriptive and comprehensive, i.e. positivistic and hermeneuti-
cal. By focusing on one occurrence or situation, this method is striving to illus-
trate the interplay between important factors, which distinguishes the relevant
occurrence or situation.*®

Another main reason we use the case study as a research method in our study is
the fact that the case study has the unique ability to handle different types of
empirical data, both primary and secondary, such as documents, interviews, ob-
servations, as well as both quantitative and qualitative data.*’

* Merriam, 1994, p 24.

*® Arbnor & Bjerke, 1994, p 318.

" Merriam, 1994, p 43.

*® Ibid, p 25.

9 Wiedersheim-Paul & Eriksson, 1999, p 23.
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2.4 Data Collection

The data collection is a critical part of a study. Data can be based on primary
data, which is collected through interviews, observations and experiments, and
secondary data, which is collected through documented data from literature, ar-
ticles, and documents from previous studies and statistics.™

In our study, we have chosen to use both primary and secondary data. Primary
data is used in the form of questionnaires and interviews. The questionnaire is
used in order to obtain the detailed information in the mapping part of the study
and it was sent out to the Factory Purchasing Managers, responsible for pur-
chase of components, for each SKF factory involved in the study. They pro-
vided us with the data that is presented in the empirical part of the thesis. The
template of the Questionnaire is found in the Appendix 2.

Interviews, on the other hand, are used for gaining an understanding of the
problem area and to get new angles of approach.”® Therefore, we have inter-
viewed several people in the SKF organization, as for example Goods Recep-
tion, Supply Chain and Group Purchasing, as well as other sources, as for ex-
ample professors. We have chosen to use semi-structured interviews, i.e. inter-
views where we only used certain topics as guidelines, in order to enable the
respondents to define their view of reality.

To use already existing information is a good way to start an investigation. The
data collected in that way is called secondary data. This data can be obtained in
libraries, databases, books, journals, articles, etc. For relatively recent topics
that are under rapid development it is harder to find up-to-date information in
the books than for older and more traditional topics. Therefore, according to
Wiedersheim-Paul & Eriksson, it is recommended that greater focus be put on
searches in journals, reports and databases.”* Secondary data used in this study
is mainly data from projects performed prior to ours within the SKF Logistics
Services in the same problem area, and the data collected from journals, books
and databases.

%0 Wiedersheim-Paul & Eriksson, 1999, p 84.
%! Merriam, 1994, p 88.
%2 Wiedersheim-Paul & Eriksson, 1999, p 80.
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2.5 Credibility of the Study

The demand on quality and credibility of the information used in a study is very
high. Therefore, according to Merriam, the goal of all research is to present du-
rable results in an ethically acceptable way. Quality and credibility of the study
are represented by its validity and reliability.®

Regardless of the kind of the research conducted, the validity and reliability are
issues that can be attended to by a careful attention on the key concept of the
research and the method in which the data was collected, analyzed and inter-
preted.

2.5.1 Validity

The validity of the study depends on how the information is collected, analyzed
and interpreted. Validity is defined as a measuring instrument's ability to meas-
ure what it intends to measure. For instance, if the efficiency is measured, the
research should reflect that reality, or if political preferences are measured so as
if there were elections today, the answer has to be trustworthy. There are two
types of validity - internal and external validity. The internal validity is about
how well do the obtained results concur with the reality. Internal validity can be
achieved without collecting empirical data, while external validity can only be
achieved by knowledge of the empirical data and how it has been collected. *°
High external validity indicates that the result of the research can be applied to
other companies or occurrences. According to Merriam, it is difficult to define
external validity when using a case study as a method, since case study is used
to study an occurrence in depth. External validity is better achieved by quanti-
tative methods, such as survey, for example.*®

In our study, we aim to reach high validity, both internal and external by col-
lecting empirical data with both questionnaire and interviews. Since the re-
spondents who answered the questionnaires work with the information that we

5% Merriam, 1994, p 174.

* Ibid, p 175.

% Wiedersheim-Paul & Eriksson, 1999, p 38-39.
% Merriam, 1994, p 189.
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enquire on the daily basis, we are confident in their valid answers. When it
comes to external validity, we are in no doubt that conclusions we make will
most likely be applicable to other companies as well, due to the relatively un-
explored area we are studying.

2.5.2 Reliability

Reliability of the study is the ability of the measuring instrument, for example a
questionnaire, to give reliable and stable response. There are two questions that
should be considered: Would other researchers come up with the same results if
they used same method? And if someone else repeated this experiment on a dif-
ferent occasion and with the different selection, would they obtain the same re-
sults? A method should be independent of the researcher and the researched en-
tity (persons, organizations, etc.) to contain high level of reliability.>’

High reliability of a study is obtained when certain recommendations are fol-
lowed. According to Wiedersheim-Paul & Eriksson, those recommendations
are the use of several methods and sources of information to increase the reli-
ability, as well as careful and extensive explanation of methods used. The re-
searchers position should also be explained in relation to the study as well as
researcher's underlying assumptions.>®

We aim to follow the above recommendations, however, the time aspect as well
as the constant changes both in the company under study and its surroundings
influence the reliability of our study. Nevertheless, several sources of informa-
tion have been used, both within and outside the studied company in order to
comply with the reliability recommendations.

It is also important to point out that restrictions regarding the information dis-
closed in the empirical framework as well as the analysis part of the study was
set by SKF Logistics Services. The specific information about quantities, fre-
quency and in particular, the names of the suppliers involved, is not published
after demands from SKF. Therefore, the data presented in the empirical frame-

%" Wiedersheim-Paul & Eriksson, 1999, p 38-39.
%8 1bid.
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work and the analysis will be restricted. These restrictions will most certainly
have an effect on the reliability of the study and the credibility in general.

Another important issue is the response frequency of the questionnaires, which
has been relatively low, 64 percent of the questionnaires were answered and
34% had complete answers. This has affected the outcome in general, espe-
cially the analysis and the conclusions, since these parts of the thesis are di-
rectly based on the findings from the questionnaires. Nevertheless, we find the
response frequency of 64% quite sufficient for our research, since we aim to
identify and evaluate the improvement potential of certain flows in a broad per-
spective.

2.6 Research Model

Figure 2.6-a below describes the research model for this thesis. The purpose of
the figure is to give the reader a structure guideline and to contribute to the un-
derstanding of the structure of the thesis.

First, a specification of the thesis has been provided by the SKF LS where main
characteristics of the thesis and its contents are described. Thereafter, the the-
ory was studied in order to identify those theories that are relevant for our field
of research. In these early stages of the thesis we mainly focused on the theo-
ries about inbound transportation and delivery terms, since these theories are
cornerstones of the entire thesis.
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Specification of

the Thesis

Theoretical Study P

Problematizing

A\ 4

Problem definition

tions.

1. What are the main characteristics of the inbound logistics flow,
from external suppliers to SKF factories?

2 Which delivery and condition term is most advantageous for the in-
bound transportation from external suppliers to SKF?

Main: Evaluate potential for improvement of the inbound flows
within the company, mainly with regard on terms of delivery condi-

A 4

Choice of research method

Case Study

o T

Theoretical Information Collection
Literature, Articles, Reports

Empirical Information Collection

Mapping by questionnaires,
Interviews w. SKF LS, Purchasing,
Supply Chain, Goods Reception

Analysis

A4

Conclusions

Figure 2.6-a: Our Research Model

Source: Own.
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In order to elaborate a precise problem definition, deeper knowledge about the
problem area as well as the literature was obtained in an iterative process. This
resulted in three problem definitions, one main and two sub-problem defini-
tions. In this phase of the thesis, the delimitations of the thesis are also defined.

The choice of the research method is based on the problem definition and based
on the characteristics of the problem definition, a case study was chosen as an
appropriate research method.

When the problem definitions were set, the collection of the empirical informa-
tion was done. Questionnaires were sent out to the respondents at the 15 SKF
European factories. Also, interviews with Group Purchasing, SKF LS, Supply
Chain and Goods Reception were performed in order to obtain a better under-
standing of the inbound process in general. The information obtained in the
empirical part of the thesis is complied in a database. All the findings obtained
during the empirical part of the thesis are not presented in the empirical frame-
work; nevertheless, the most important findings are presented in the Appendi-
ces 3to 17.

The collection of the theoretical information is also adapted to the problem
definition and contains more detailed theories about inbound transportation,
transportation costs, as well as the information from different articles and re-
ports. In this stage of the thesis it became clearer which theories are relevant
and useful for our research.

Since all the information obtained in the empirical part of the thesis is complied
in a database, it made it easier to compare with the theory in the analysis part of
the thesis. In the analysis, the similarities and differences between the theory
and the empirical findings are compared. In addition, based on these findings,
three types of improvement suggestions are proposed. Due to the restrictions on
the presentation of the exact numbers, the calculations are not presented in the
thesis. However, the way in which the calculations are made are described in
this part of the thesis.

Based on the analysis, the conclusions and results are presented in the Chapter
6 Conclusions.
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3 Theoretical Framework

This chapter discusses for the study relevant theory. Topics such as Inbound
Logistics, Transport Modes, Logistics Costs and Terms of Delivery will be dis-
cussed and explained to the reader as they occur in the report. First, a descrip-
tion of the Demand and Supply Chain is presented.

3.1 Effective Logistics and Demand - Supply Chain

In recent years, effective logistics management has been recognized as a key
element in improving both the profitability and the competitive performance of
companies.”® In order to make an improvement, it is often necessary to look
outside the company's four walls and involve the suppliers and customers.
Therefore, the concept of supply chain management has been given an impor-
tant role. The supply chain includes the entire flow, from the raw material to
the end consumer. A company can gain competitive advantages by concentrat-
ing on improvements of the whole or parts of its supply chain.

Logistics, as an integrated part of the supply chain, is about creating value. The
value is created for customers and suppliers of the company as well as for the
company's stakeholders. In logistics, value is stated in terms of time and place
and "products and services do not have any value if they are not in the posses-
sion of the customers when (time) and where (place) they wish to consume
them." ®

Bowersox et al. describe logistics as the work required to move and position
inventory throughout a supply chain. The managing of the supply chain, some-
times called value chain or demand chain, according to Bowersox et al., con-
sists of firms collaborating to leverage strategic positioning and to improve op-
erating efficiency. The supply chain decision made, establish the operating
framework within which logistics are performed. The operations require mana-

% Stock & Lambert, 2001, p 6.
% Ballou, 1999, p 11.
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gerial processes that span across functional areas within individual firms and
link trading partners and customers across organizational boundaries.®

There are different opinions about how the supply chain shall be managed, ei-
ther by the market or by the suppliers. Christopher®® means that the market
shall manage the supply chain and therefore, he prefers to call it Demand Chain
Management. One of the main reasons for this is the important focus on the
customer and that the initiative takers of streamlining are often the customers.®®
According to Mattsson, the supply chain represents the entire chain, the whole
way to the end consumer. From this ultimate customer perspective there is only
a supply chain and not a demand chain. To use the definition of supply chain
for the complete chain of actors that preceded the end customer is relevant ac-
cording to Mattsson.®*

Hoover et al. on the other hand, describe the purpose of demand chain as inter-
pretation of the customer's desires and intentions to information, which the
supplier can use when taking action. Furthermore, Hoover et al. mean that it is
not necessary to keep the demand chain separate from supply chain since they
can interact with one another and when this interaction occurs, the demand is
synchronized with the supply in a demand-supply chain.®® This latter definition
of the supply and demand chain represents in the best way the approach of this
thesis.

A company's supply chain consists of geographically dispersed facilities where
raw materials, intermediate products or finished products are acquired, trans-
formed, stored, or sold, and transportation links connecting the facilities along
which products flow. There is a distinction between plants, which are manufac-
turing facilities where physical transformation of the product takes place and
distribution centers, which are facilities where products are received, sorted,
put away in inventory, picked from inventory and dispatched, but not physi-
cally transformed. The company may operate these facilities, or they may be
operated by vendors, customers, third-party providers or other firms as they
pass through its supply chain and transport them to geographically dispersed

®1 Bowersox et al, 2002, p 4.
82 Christopher, 1998, p 18.
83 Mattsson, 2002, 64.

& Mattsson, 2002, 64.

% Hoover et al., 2001, p 72.
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markets in the correct quantities, with the correct specifications, at the correct
time and at a competitive cost.®® The Figure 3.1-a below shows a generalized
Supply Chain Model.

Information, product, service, financial and knowledge flows.

Supplier Network Integrated Enterprise Distributive Network E

Market
distribution

Procure-
ment
>

Manu-
facturing

A

nrr>»—aam-4d>»<

Material flows
. >Informa’(ion flows

Capacity, information, core competencies, capital and human resource
constraints.

Figure 3.1-a: Generalized Supply Chain Model.
Source: Bowersox, Closs & Cooper, 2002, p 6.

A closely related definition to supply chain is the value chain.®” The concept of
value chain was first brought to a wider audience by Michael Porter. It illus-
trates a company's different functions and how the activities, which add value
to the products and services to the customers, are connected to each other. By
coordinating the activities a company can gain competitive advantages. An-
other way to gain competitive advantages is to optimize one or more activities.
However, a consideration has to be taken so that optimization does not end in

% http://www.scm-models.com/intro.htm, 2003-09-19
%7 porter, 1985, in van Weele, 2002, p 10.
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that one function is optimized at the expense of the others - a sub optimiza-
tion.%®

-
Firm Infrastructure \

1
i HR manaaement;
1
1

Support <

activities Technology development

i Procurement |

Inbound Operations Outbound Marketing Service
logistics logistics and sales
. -
—

Primary Activities

Figure 3.1-b: The value chain.
Source: By Porter, 1985, in van Weele, 2002, p 10.

These value-adding activities that are performed by the functions within each
company are divided into two categories, primary activities and supportive ac-
tivities, as shown in the Figure 3.1-b:%°

Primary activities include inbound logistics, operations, outbound logistics,
marketing and sales, and services, i.e. the direct value adding flow. Support ac-
tivities, on the other hand, include all indirect value adding activities that are
needed to secure the primary activities. They can be directed at supporting one
primary activity as well as supporting the whole primary process.

3.2 Inbound Logistics

Inbound logistics is one of the primary processes and it is concerned with pur-
chasing and arranging inbound movement of materials, parts and/or finished

% |_umsden, 1998, p 80.
8 Mattsson, 2002, p 65.
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inventory from suppliers to manufacturing or assembly plants, warehouses or
retail stores.”® Nevertheless, there is no uniform definition of inbound logistics.
Some logisticians define inbound logistics as rather limited function that in-
cludes activities related to receiving, storing and distributing inputs to the
product, such as materials handling, warehousing, inventory control, vehicle
scheduling and returns to suppliers.”

The acquisition of materials has long been an important aspect of materials
management and will most probably continue to be so in the future.’® Material
management is directly responsible for the product flow into the company. The
materials manager's customer is the manufacturing or the production depart-
ment rather than the intermediate or final customer in the marketplace. One of
the most important activities handled by the materials management is the in-
bound traffic and transportation function. Materials managers must be aware of
the various transport modes and modal combinations available to their compa-
nies, any regulations that might affect the transportation carriers their firm uses,
the decision of private versus for-hire, leasing, evaluating mode and carrier per-
formance, and the cost/service trade-offs involved in the inbound movement of
the product.”

According to Lambert & Stock, there are three major differences between the
administration of inbound transportation and outbound transportation. First, the
market demand that generates the need for outbound movement is generally
considered to be uncertain and fluctuating. The demand with which the materi-
als manager is concerned originates with the production activity, and is much
more predictable and stable than market demand. Therefore, transportation de-
cisions made by the materials manager are not subject to the same types of
problems his or her counterpart in the outbound traffic area will encounter.™

Secondly, the materials manager is more likely to be concerned with bulk
movements of raw materials or large shipments of parts and subassemblies. In
addition, raw materials and parts have different handling and loss and/or dam-

" Bowersox et al, 2002, p 45.

™ van Weele, 2002, p 11.

* In this study, the first named definition is used, since it is more suitable for this specific field of research, and
since inbound logistics is in many cases closely linked to the purchasing.

"2 Stock & Lambert, 2001, p 276.

" Stock & Lambert, 2001, p 278-279.

" Stock & Lambert, 2001, p 279.
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age characteristics, which will affect the entire mode/carrier selection and
evaluation process.”

And third, firms generally exercise less control over the inbound transportation
because purchasing procedures tend to look at total delivered cost. A separate
analysis of the inbound costs is not performed as often or in as much depth.
Thus, significant cost savings are possible.”

3.2.1 The Role of Purchasing

Every company relies to a certain extent on materials and services supplied by
other firms. In most industries, companies spend 40 to 60 percent of their reve-
nues for materials and services from outside sources. This process of acquiring
materials and services to ensure the operating effectiveness of the firm's manu-
facturing and logistics processes is called procurement.”’

From the purchaser's point of view, the supply chain includes internal func-
tions, upstream suppliers and downstream customers. A firm's internal func-
tions include the different processes used in transforming the inputs provided
by the supplier network. This is usually referred to as operations. The coordina-
tion and scheduling of internal flows is challenging, particularly in large or-
ganizations. Some of the major functions include order processing, which is re-
sponsible for translating customer requirements into actual orders that are input
into the system. Order processing may also involve extensive customer interac-
tion, including quoting prices, possible delivery dates, delivery arrangements,
and after-market service.”

Another important function is production scheduling, which translates orders
into actual plans and schedules. This may involve working with materials, re-
quirements planning and capacity planning systems to schedule work centers,
employees and maintenance of machines.”

™ Stock & Lambert, 2001, p 279.
" Stock & Lambert, 2001, p 279.
" Stock & Lambert, 2002, p 24.
® Monczka & Trent, 2002, p 5.
" Monczka & Trent, 2002, p 5.
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The supply chain also involves upstream suppliers. In order to manage the flow
of materials between all upstream organizations, firms employ an array of man-
agers who ensure that the right materials arrive at the right time to the right in-
ternal user. Purchasing managers are responsible for ensuring that the right
suppliers are selected, that they are meeting performance expectations, that ap-
propriate contractual mechanisms are employed and that a good relationship is
maintained. They may also be responsible for driving supply-based improve-
ment and act as a link between suppliers and other internal supply chain mem-
bers, such as engineering, accounting, etc. Material managers are responsible
for planning, forecasting and scheduling material flows from the suppliers.
They must work closely with production schedules to ensure that suppliers are
able to deliver material to the required locations and that they have some ad-
vance warning as to future requirements so they can plan ahead.*

A firm's customers usually encompass downstream distribution channels, proc-
esses and functions that the product passes through on its way to the end cus-
tomer. Within the downstream portion of the supply chain, logistics managers
are responsible for the actual movement of materials between locations. One
major part of logistics is transportation management, involving the selection
and management of external carriers (trucking companies, airlines, railroads,
shipping companies) or managing internal private fleets of carriers.®

3.2.2 Inbound Transportation

Transportation is the operational area of logistics that geographically moves
and positions inventory. Because of its fundamental importance and visible
cost, transportation has traditionally received considerable managerial atten-
tion. Almost all enterprises, big and small, have managers responsible for
transportation. %

Transportation is the creation of place and time utility. When goods are moved
to places where they have higher value than they had at the places from which
they originated, they have place utility. Time utility means that this service oc-
curs when it is needed. Time and place utility are for example, provided to pas-

% Monczka & Trent, 2002, p 9.
8 Monczka & Trent, 2002, p 9.
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sengers when they are moved from where they do not want to be to places they
do want to be and at the demanded time. ®

Transportation is a service to the user, but it has characteristics that make pur-
chasing transportation similar to purchasing goods. One aspect of transportation
is the movement service. This includes speed (whether it is door-to-door or
terminal-to-terminal), reliability and the frequency of the service. Another fac-
tor is the equipment used, which is a major factor for both passengers and
freight. For passengers, the equipment affects comfort and safety. For freight,
equipment affects shipment preparation, the size of the shipment and loading
and unloading cost.*

The third factor is the cost of the transportation service. Cost includes a charge
or rate quoted by the primary carrier as well as any peripheral costs borne by
the user. The latter may include pickup and delivery costs, packaging require-
ments, damage or detention charges and special service charges, such as refrig-
eration or heat.®

Transportation should not be viewed as the simple movement of persons or
things through space. The user is actually purchasing a "bundle of services"
from a carrier at a certain cost. The "bundle of services" varies among carriers
and modes of transportation with different prices frequently in effect from the
different services. If the user focuses on the simplistic version of transportation,
that is, movement through space, the lowest-priced service will be selected.
However, the higher-priced carrier may be the best choice because of the supe-
rior service, which will result in lower costs in other areas, such as inventory.®

There are three fundamental ways to satisfy the transportation requirement,
namely by operating a private fleet or equipment, arranging contracts with
transport specialists or employing services of a wide variety of carriers that
provide different transportation services on a per shipment basis. Regardless of
the chosen alternative, there are three factors that are fundamental to transporta-

8 Bowersox, Closs & Cooper, 2002, p 41.
8 Coyle, Bardi & Novack, 2000, p 20.
8 Coyle, Bardi & Novack, 2000, p 20.
% Coyle, Bardi & Novack, 2000, p 20.
% Coyle, Bardi & Novack, 2000, p 20.
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tion performance from the logistical system viewpoint: cost, speed and consis-
tency.”’

The cost of transport is defined as "the payment for shipment between two
geographical places and the expenses related to maintaining in-transit inven-
tory." ® It is important to indicate that using the solution that offers the least
expensive method of transportation may not result in the lowest total cost of lo-
gistics, since the total cost of the service is to be considered.®® The figure below
describes the cost of transport as an "iceberg", where the part visible above the
surface, the price, is the smallest part of the total transport cost. The major part
of the iceberg is concealed and includes, among other things, consistency, sup-
port, delays and delivery performance, which all combined represent some of
the characteristics of the total performance of the service. This issue will be
discussed separately in this chapter.

Delay

Consistency

Support

Delivery

Figure 3.2.2-a: The Price/Cost Iceberg.
Source: Own adaptation from Baily et al, 1998, p 11.

Speed of transportation is the time required to complete a specific movement.
Speed and cost of transportation are related in two ways. First, transport firms,
capable of offering faster service, usually charge higher rates. Second, the
faster the transportation service is, the shorter the time interval during which
inventory is in-transit and unavailable. Therefore, a critical aspect of selecting

8 Bowersox, Closs & Cooper, 2002, p 41.
% Bowersox et al, 2002, p 41.
8 Bowersox et al, 2002, p 41.
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the most desirable method of transportation is to balance speed and cost of ser-
vice.

Consistency of transportation refers to variations in time required to perform a
specific movement over a number of shipments. Consistency reflects the reli-
ability of transportation. For years, consistency has been identified as the most
important attribute of quality transportation. If a shipment between two places
takes 3 days one time and 6 days the next, the unexpected variance can create
serious supply chain operational problems. When transportation lacks consis-
tency, inventory safety stocks are necessary to protect against service break-
downs, impacting both the seller's and buyer's overall inventory commitment.
Speed and consistency jointly create the quality aspect of transportation.*

3.2.3 Just-In-Time Purchasing and Transportation

Just-In-Time, JIT, links purchasing and procurement, manufacturing and logis-
tics. Its primary goals are to minimize inventories, improve product quality,
maximize production efficiency, and provide optimal customer service levels.*

JIT can be seen as a philosophy of doing business. It focuses on the identifica-
tion and elimination of waste wherever it is found in the manufacturing system.
Typical JIT implementation involves the initiation of a "pull” system of manu-
facturing (matching production to known demand) and benefits include signifi-
cant reduction of raw material work-in-process, and finished goods inventories.
Other significant reductions are in throughput time and space required for
manufacturing process.”

3.2.3.1 Logistics Implementation of JIT

Stock and Lambert mean that transportation becomes an even more vital com-
ponent of logistics under a JIT system.” The demands placed on the firm's
transportation network are significant and include a need for shorter, more con-

% Bowersox, Closs & Cooper, 2002, p 41.
*! Stock & Lambert, 2002, p 291
%2 Stock & Lambert, 2002, p 489
% Stock & Lambert, 2002, p 294
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sistent transit times, more sophisticated communications, use of fewer carriers
with long-term relationship, a need for efficiently designed transportation and
material handling equipment, and better transportation decision-making strate-
gies.

According to Lumsden, JIT requires an increased precision for all sort of in-
bound flows, as a consequence of smaller production buffer and shorter ad-
vance planning.** Therefore, deliveries must, to a greater degree, arrive at the
right time and within a time window. In JIT transportation the deliveries do not
need to be fast or short deliveries, as long as the transportation planning is reli-
able. (For example, Volvo Trucks acquire truck cabins from northern Sweden
via three-day-long railway connection).

The warehouse becomes a consolidation facility rather than a storage facility.
Since many products arrive into the manufacturing operation at shorter inter-
vals, less space is required for storage. At the same time the capability for han-
dling and consolidating the items needs to increase.

According to Stock and Lambert there are in some cases problems associated
with Just-in-Time.*> For instance, smaller, more frequent order can result in
higher ordering costs, which must be taken into account when calculating any
cost savings due to reduced inventory levels. Suppliers incur higher production
and setup costs due to the large number of small lot quantities produced. Gen-
erally, the result can be an increase in the cost of producing items from suppli-
ers, unless suppliers are able to perceive the benefits they can receive from be-
ing part of a JIT system.

Also, if the distances between the firm and its suppliers increase, delivery times
may become more erratic and less predictable. Transportation costs also in-
crease as smaller shipments are made. Transit time variability can cause inven-
tory stock-outs that disrupt production scheduling. When this factor is com-
bined with higher delivery costs per unit, total costs may be greater than sav-
ings in inventory carrying costs.”®

% Lumsden, 1998, p 77.
% Stock & Lambert, 2002, p 293.
% Stock & Lambert, 2002, p 293.
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As the order quantities per delivery are decreasing the need of cross docking in
specialized terminals is increasing. These terminals or consolidation points
make it possible to optimize the transport capacity, which means that greater
revenues can be made. According to Persson & Virum, the new material flow
managements and new production technologies will result in lower order quan-
tities. Especially within the retail and engineering industries. This means that
each single shipment will result less and the need for consolidation points will
increase.”’

3.2.4 The Transport Modes

This study concerns mainly two transportation modes: road and rail, since both
company, together with its factories, and its suppliers (with one exception) are
located in Europe, and since the nature of goods is such that these two modes of
transport are appropriate to use. In this section these transport modes are de-
scribed more thoroughly.

According to Lumsden, the goods value is the basis when choosing the means
of transportation. The railway competes with the sea transportation in the seg-
ment with the goods of low value, the road transportation dominates the middle
segment and the air transports handle goods with the very high value. See Table
3.2.4-a below. The demand of transport mode is therefore expressed based on
the value of the transported goods.*®

Type of Transport Goods Value
Ship 6 SEK/Kg
Rail 6 SEK/Kg
Road 22 SEK/kg
Air >708 SEK/kg

Table 3.2.4-a: The value of the transported goods for different transport
modes.

Source: From SIKA 1996 in Lumsden, 1998, p 51.

% persson & Virum, 1998, p 79.
% |_umsden, 1998, p 50.
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When it comes to competition between the different transportation modes, it
can be said that rail transportation stands for the transport of quantities larger
than 20 tons that are transported over distances longer than 200 km and mail
over medium distances, sea and inland waterways stand for transportation
where geography calls for ships and over long distances, as well as transporta-
tion with trailers, containers and bulk materials. The goods that are transported
by air are usually goods of high value or time sensitivity (flowers, for instance),
parcels and mail over long distances. The rest is transported by road.”

The Figure 3.2.4-a below shows the principle distribution of the transport work
in relation to the distance for rail and road transportation. As the figure shows,
the work increases for the rail transportation on the distances above 400 kilo-
meters, while the transport work for the road transport is highest for the dis-
tances below 400 kilometers.

% %
O Road 5100
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40| 1 60

601 140

80 | Railway 1 20

100, T N N N B o
Fr 11 1 T | v
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A AN M T O O M~ 0 O ‘(2'

Figure 3.2.4-a: Principle distribution of the transport work in relation to the
distance between rail and road transports.

Source: Lumsden, 1998, p 50.

% \Woxenius, Lecture Material 2002.
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3.2.4.1 Road Transportation

The industry's continuously growing demands for fast and efficient transports is
the explanation to the increasing use of road transportation. Road transportation
allows that larger quantities of goods such as part loads and above, more than
one ton, can be transported from door to door. The number of re-loadings can
also be reduced which leads to decreasing costs and less damage on the
goods.'®

Road transportation stands for 45% of total ton kilometers transported within
the European Union and 54% in Sweden. !

Advantages and Disadvantages of the Road Transport

The conditions and characteristics that contributed to the growth of road trans-
portation use are according to Lumsden the following:'%

Small-scale qualities - The capacity of the vehicle is small compared to other
means of transportation, which means that the vehicle can easily be adapted to
the needs of a single customer. At the same time, this is a basic condition in or-
der to be able to create efficient, and to the transport buyer, attractive direct re-
lations.

Flexibility - The vehicle can relatively easily change direction during on-going
transportation. At the same time there is a large flexibility in form of different
combinations of vehicles and the possibility to temporarily increase the capac-
ity by redirecting the vehicles.

Safety - Due to the fact that a relatively smaller amount of goods is transported
with each vehicle and that the chauffeur accompanies the transported goods are
safer regarding goods comfort, avoidance of damages, safety in the transport
and avoidance of theft and losses.

1901 umsden, 1998, p 87
19 EU Commission, 2002, in Woxenius, Fundamentals of Logistics course material.
102 ) umsden, 1998, p 88.

36



- Theoretical Framework -

Reliability - The combination of a vehicle and an accompanying driver auto-
matically gives a high level of reliability, as the goods are constantly accompa-
nied and as a stop for the goods also means a stop for the driver.

Service - The presence of the driver creates a possibility to locally solve the
transport buyer's problem, as the driver possess experience and has direct con-
tact with the transportation company.

Adaptability - As the vehicle often is an economically independent unit, it tries
to solve its own economical problems, such as a small supply of goods, by lo-
cally searching additional load.

The disadvantages for the road transportation are the negative effect it has on
the environment, nature and urban areas. Air pollution, noise and congestion
problems are examples of negative effects, as well as the extensive land use of
the road transportation infrastructure, poor working conditions of the drivers
that might have a direct impact on the safety of the transport in general.

3.2.4.2 Rail Transportation

Rail transportation stands for 40% of the total transport work in ton kilometers
within the European Union in 1999.%

There are five types of goods transports within the railway transportation: '

° Express goods

° Wagon load goods
° Unit loads

° Block train

°  Full train

Express goods are normally transported with high frequency, with passenger
trains. Volume and weight for this kind of transports are usually small, and
therefore it is of relatively small importance.'®

103 EU Commission, 2002, in Woxenius, Fundamentals of Logistics course material.
1041 umsden, 2002, p 76.
105 ) umsden, 2002, p 76.
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Wagon load goods are used when a customer to the rail transporter uses an en-
tire wagon for the transport of his goods. However, to be able to use this ser-
vice, loading that corresponds to a certain part of the capacity of the wagon is
usually demanded, i.e. a certain fill rate has to be fulfilled.*®

Unit loads are consignments in the shape of containers, swap bodies or other
load units. These can in railway traffic be handled as special load carries with
the equipment for efficient handling belonging to it. In general, it can be said
that the consignment sizes that are as large or larger than a wagon, are big
enough to allow the railway to be competitive. The competitive strength of the
railway is mainly due to the fact that railway is suitable for transport of large
quantities of goods. More specifically, the increase of the number of complete
train sets from/to same client is very important, especially for the paper, car and
mining industries that usually transport heavy goods. Another fact is that rail
has great difficulties when competing with road transportation regarding the
general cargo. %’

A block train is a train that has been divided into a number of blocks, where
each block consisting of one or more wagons is carrying goods for one client,
from and to the same destination. This is useful when the flow of goods is not
sufficient to support the full train traffic.'®

Full trains or trains that transport goods from one sender to one receiver con-
stitute a large and increasing share of the railway transports, 25% of the volume
of the Swedish railway, excl ore transport. Full trains transport goods directly
from the sender to receiver, without any marshalling'® or shunting*°.**!

The Railway Infrastructure in Europe

Europe has relatively well-developed railway network, however it is considera-
bly more sparsely developed than the road network. Most of the railway infra-
structure was built more than hundred years ago and it was adapted for the
needs at that time. In addition, many parts of the railway network were closed

1081 umsden, 2002, p 76.
197 |_umsden, 2002, p 76.
1981 umsden, 2002, p 76.
199 For Glossary, see Appendix 1.
10 For Glossary, see Appendix 1.
1 _umsden, 2002, p 77.
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down due to insufficient profitability, which has resulted in the networks of to-
day - a net between mainly larger cities, with certain minor networks connect-
ing to this frame.™?

Since railway can compete with other modes of transport only when transport-
ing large quantities and flows, the railway network has been adapted to the
general competition situation.™

One way to increase the utility degree of the railway is to increase the goods
volumes with the help of another transport mode, as for instance road, by con-
solidating goods or combining transports. The goods from several senders is in
that case transported by the truck and then collected at the railway terminal. All
the goods to a specific area are transported by the railway to the terminal lo-
cated in that particular area of destination. From the terminal, the goods are
transported by truck to the final destination. This is one example of intermodal
transportation.™*

Advantages and Disadvantages of the Rail Transportation

Environmental advantages of the rail transportation are evident. The emission
of CO,, for example, are 0,070521 g/kWh for the train and 2,1 g/kWh for the
truck, or 97% lower. The situation is similar for other emissions, such as NOxy,
HC, PM, etc. These values are based on the electrified engines and the envi-
ronmentally friendly electricity, as for example hydroelectric power. When die-
sel engines are used, the environmental affect is similar to the one of trucks.'*

One of the main disadvantages of the international (in this case intra European)
railway transportation has been the low speed. Due to many border crossings,
different electric systems, different engines, different regulations and different
gauges, the transport of goods within Europe has been very slow. Each country
has its own rules and prior to the deregulation of railway transport, transporting
goods by rail within the Europe has not been an easy task. The deregulations of

121 umsden, 2002, p 78.
131 umsden, 2002, p 77.
1141 umsden, 2002, p 78.
115 Natverket for Transporter och Miljon, www.ntm.a.se
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the railway transport are today a fact, yet, there is much more that needs to be
done.'*®

Another problem that railway transportation has experienced is the lack of
competition and customer focus. This, together with low cost transparency has
led to higher prices and low reliability. Traditionally, the priority of the railway
transportation has always been given to the passenger transportation and there
is an incompatibility between freight and passenger trains due to limited capac-
ity of the tracks and reduced possibility to increase it."*’

3.2.4.3 Combined Transportation

A generally increasing economic activity and a change towards more sophisti-
cated logistics results in more transportation work. Augmented number of
transportation implies, unfortunately, more traffic problems and environmental
issues.™™® Woxenius means that if combined transport is used properly these
problems and issues can be reduced without comprising the industry's demands.

Combined transport involves several transportation modes, in order to transport
a consignment from supplier to customer. Since several transport modes take
part in the logistic chain, the transfer between them must in different ways be
facilitated and be made more efficient. This leads to the fact that the efficiency
in combined transports is entirely based on the technique and the organization
of how and where unit loads are utilized in these transport system.**® The com-
bined transports make possible several forms of logistics chains:*?

e Transshipment transports - Goods transportation where several different
transport modes and terminals take part

e Logistical solutions - The load carrier are used to make a combined
transportation flow, storage etc more efficient

118 \Woxenius, 2003, Trafikslag i samverkan.
7 \Woxenius, 2003, Trafikslag i samverkan.
118 \Woxenius, 2003, p 7

119 Woxenius, 1993, in Lumsden, 1998, p 486.
1201 umsden, 1998, p 486.
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e Vehicle utilization - Different load carriers are used for special purposes
in the combined transportation chain while the vehicles are of basic na-
ture, such as load-bearing frames on wheels (e.qg. trailer chassis)

When loading the goods in loose load carriers, the transshipment can be carried
out in an efficient manner and the goods are protected against damages. The
goods are loaded in the carrier the whole way from sender to receiver. The car-
riers most used today are containers, semi-trailers and swap bodies. Goods
owners, shipping company and haulage contractors chose load carriers accord-
ing to type of goods and destination.'**

Overall Length

A
/

Semi-trailer Length o

Kingpin Setback

Effective Rear Overhang
Wheelbase ]

Interaxle Spacing Interaxle Spacing

Wheelbase

Figure 3.2.4.3-a: Truck Tractor and Semi Trailer
Source: http://www.gnb.ca/0062/regs/2001-67.htm

The Advantages and Disadvantages of Combined Transportation

Since several transportation modes are used, each one of them can be used
where it is most efficient in point of customer benefit, resource utilization or
environmental effects. Woxenius means that a number of advantages can be
achieved throughout a combination of combined transportations and the utiliza-

tion of unit loads:'?

e Simpler, faster and less expensive transshipment between transportation
modes.

121 Woxenius, 2003, p 5.
122 \Woxenius, 2003, p 9.
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e Large-Scale transportation modes with low transportation cost, little ef-
fect on environment can interact with small-scale and flexible transporta-
tion modes.

e Reduced terminal time for the transportation mode and therefore better
resource utilization.

e Less damage on the goods alternatively reduced packaging weight and
cost.

e Simpler to choose load carrier.

e Simplified documentation and regulation for responsibility and insur-
ance.

The disadvantages are:
e The transportation modes must be adapted to the load carriers.
e Large and costly handling equipment that often is adapted to larger ter-
minals.
e Transshipments results in costs and time loses.
e Higher total tare weight.'*
¢ High local emissions around terminals
e High costs for load carriers and repositioning of empty units.

In some of the more important commercial relations as Benelux-Germany to
Spain and Portugal and in to/from France, the combined transportation is used
to a very small extent.

Combined Transportation in the Future

Woxenius means that the real challenge for combined transportation is to be
able to compete with road transportation at distances shorter than 250 km. De-
spite the increased transportation distances due to the EU integration, the most
important transportation market consists of short and medium long distances.

Four different development directions can be distinguished, so that the com-
bined transportation will be able to compete with the road transportation in the
future. It is important that the different alternatives can be coordinated to effi-

12 For Glossary, see Appendix 1.
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ciently cover a wide market with regard to geographic extension and concentra-

tion of flows.

124

Large flows over long distances: Will continuously be managed with di-
rect full train. The frequency will increase to more daily departures, in
order to use the rolling equipment and terminals more efficiently.

Large flows over short distances: The short distances lead to a need for a
higher frequency, as the time handicap toward the road transportation
will not be to extent. With many stops along the corridors the trains can
be filled in a satisfactory way. Transshipments are arranged between
trains in places where the different corridors meet, in order to create a
network.

Small flows over long distances: The flows can be combined with the
corridor flows, so that the minor flows between two endpoints are com-
plemented by other flows along the central part of the corridors.

Small flows over short distances: The biggest challenge for the combined
transportation. It is important that the fixed costs is not elevated above all
in the terminals handlings, as the cost will be divided on a small number
of transshipments.

According to Woxenius, the West-East corridor will have an important role
when the former East Europe is incorporated in the EU, as these countries rely
on more rail transportation than road transportation and have available capacity
on the railway tracks.

3.3 Logistics Costs

The costs that a company sustains for the physical supply and distribution often
determine how frequently the logistics system should be modified. A company
that produces high value goods, such as for instance electronics, will most
likely give little attention to the optimality of the logistics strategy, since the

124 \Woxenius, 2003, p 56.
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logistics cost represents a small fraction of the total cost of the product. How-
ever, when the logistics costs are high, as for example in food industry, logis-
tics strategy is a key concern. With high logistics costs, even the small im-
provements caused by frequent modifications can result in substantial cost re-
ductions.

Total logistics cost stands for approximately 11,56% of the total turnover of the
companies in Sweden, and 8,13% in Europe.'?

When using logistics costs calculation to express the efficiency of the material
flow, it is important that all relevant costs are taken into consideration.'”’
Therefore, management must consider the total of all logistics cost. Reduction
in one cost invariably leads to increases of other costs. According to Stock &
Lambert, effective management and real cost savings can be accomplished only
by viewing logistics as an integrated system and minimizing its total cost rather
than focusing on each activity in isolation.'®

3.3.1 Total Cost Concept

The Total Cost Concept is based on total cost analysis, which means that all
cost changes, as a result of a measure, are studied.'® The Total Cost Concept is
one of the most important tools within the supply chain management, and its
purpose is to create an efficient material flow by finding the optimal balance
between high service level and low logistics costs.*®

The major cost categories within the logistics process are: customer service,
warehousing, order processing and information, lot quantity, inventory carrying
and transportation. See Figure 3.3.1-a below.

125 Ballou, 1999, p 38.

126 TFK ,1992, in Lumsden, 1998. p 37.
127 Mattsson, 2002, p 143.

128 Stock & Lambert, 2001, p 28.

129 Mattsson, 2002, p 143.

130 persson & Virum, 2001, p 67
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Place/ customer service levels
. Customer service
Parts and service support
Return goods handling

< J 11

Inventory carrying costs < > Transportation costs
o Inventory management e Traffic and transpor-
. Packaging tation
. Inventory of returned goods
A A
A 4 A 4
Lot quantity costs Warehousing costs
e Material handling . Warehousing and storage
e Procurement o Plant and warehouse site se-
e Production setup costs | > lection

\ v /
\ Order processing & information costs

e  Order processing
e Logistics communications
e Demand forecasting/planning

Figure 3.3.1-a: How Logistics Activities Drive Total Logistics Costs.
Source: Stock & Lambert, 2001, p 29.

Customer Service Level

The customer service is a key to gain competitive advantages, according to
Stock & Lambert. By adjusting customer service levels to meet what the cus-
tomer desires and is willing to pay for, the organization may simultaneously
improve service level and reduce costs. Only when determining the customer
service objectives, decisions about transportation, warehousing, inventory in-
vestment, ordering strategies or production can be made.™ Because each of the
other five logistics cost elements work together to support the customer service,

the logistics managers need good data regarding expenditures in each cate-
132

gory.

131 Stock & Lambert, 2001, p 97.
132 Stock & Lambert, 2001, p 28.
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Order Processing/ Information Costs

These costs are related to activities such as processing customer orders, distri-
bution communications, and demanding forecasting. As mentioned above, in-
formation and order processing systems are of great importance for the support
of the customer service level and control of the costs.’*® Investing in new tech-
nology and communication systems is therefore important to make it possible
for the management to obtain the information required for strategic and opera-
tional planning of the logistics function.™*

Lot Quantity Costs

The production and procurement activities are the major logistics lot quantity
costs, and these vary with the changes in the production lot size or order size or
frequency. Production setup cost, Capacity cost due to down time during
changeover of line or changeover to a new supplier, Material handling, sched-
uling, and expediting, and Price differentials due to buying in different quanti-
ties are the including in the costs. **°

Warehousing Costs

Warehousing and storage activities affect the warehousing costs.** The major
activities are movement (receiving, transfer, order selection, and shipping),
storage (temporary or semi permanent), and information transfer (the link be-
tween all of the activities taking place in the warehouse).™®" Even the number
and the location of the warehouse, included in the plant and warehouse site se-
lection process affect the costs.™®

Inventory Carrying Costs

There are four major inventory carrying cost. The first is the Capital cost which
is the return that the company could make on the money that it has tied up in

133 Stock & Lambert, 2001, p 30.
134 Stock & Lambert, 2001, p 181.
135 Stock & Lambert, 2001, p 30.
136 Stock & Lambert, 2001, p 29.
%7 Stock & Lambert, 2001, p 429.
138 Stock & Lambert, 2001, p 29.
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inventory. The Inventory service cost includes insurance and taxes on inven-
tory. Space related costs that change with the level of inventory includes in the
Storage space cost. Costs related to obsolescence, pilferage, movement within
the inventory system, and damage include in the Inventory risk cost. *°

A method that shows how the average inventory is affected by different deliv-
ery frequencies and quantities is presented by Persson & Virum:**

Quantity per shipment / 2 = Average inventory quantity.

Increased shipment frequency in order to reduce the average inventory quantity
will increase other costs, as for instance transportation and warehousing
costs.**

Transportation Costs

Costs vary considerably with the number of shipments, weight of shipment,
distance, and points of origin and destination. Also the choice of transportation
mode may vary the costs considerably. Depending on the unit of analysis, the
costs that support transportation can be viewed in many different ways. The
costs can, for example, be categorized by customer, by product line, by type of
channel, by carrier, by direction (inbound vs. outbound).**

One measurement of the transport cost is the cost per performed transport work
or ton kilometer, which stands for one ton of goods that is transported one
kilometer. This measurement is satisfactory when handling the physical flow.'*

[Transport cost (EUR/ton) x Quantity (tons)] / [Distance (km) x Quantity (tons)]
= EUR/tonkm

The issue of transportation cost will be discussed more thoroughly in the next
section.

139 Stock & Lambert, 2001, p 31.
140 persson & Virum, 1998, p 139.
141 persson & Virum, 1998, p 139.
142 Stock & Lambert, 2001, p 29.
143 | umsden, 1998, p 38.
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3.3.2 Transportation Costs

Transportation costs are driven by several factors. Even though each factor is
not a direct component of transport tariffs, it highly influences rates. Some of
the factors are:

Distance

Volume

Fill rate

Frequency
Stowability
Handling

Transport mode used

No Ok owhE

Distance is a major influence on transportation cost, since it directly contrib-
utes to variable costs, such as fuel, labor and maintenance. This relationship is
perhaps best illustrated in the Figure 3.3.2-a below. The curve does not begin
at the origin since fixed costs also have to be taken into consideration and those
are independent of distance, as for example loading and unloading costs. An-
other observation is that the cost curve increases at a decreasing rate as a func-
tion of distance. This characteristic is known as tapering principle or economy
of distance.** The basic principle of economy of distance is that the transport
cost per unit of weight decreases as distance increases. The longer distances al-
low fixed costs to be spread over more kilometers, resulting in a lower per
kilometer charge. '*

Cost /“

Distance
Figure 3.3.2-a: Generalized relationship between distance and transportation

cost.

Source: Bowersox, Closs & Cooper, 2002, p 356.

144 Bowersox et al, 2002, p 357.
145 Bowersox et al, 2002, p 330.
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Volume is the second factor that influences transportation cost. The relation-
ship between transport cost and volume is illustrated in the Figure 3.3.2-b be-
low. The figure shows that the transport cost per unit of weight decreases as the
load volume increases. This due to the fact that the fixed cost can be spread
over an incremental volume, the advantages of economies of scale can be ob-
tained. However, the volume is limited by the capacity of the transportation ve-
hicle or load unit (e.g. container). In order to benefit from the economies of
scale, smaller shipments are usually consolidated into larger loads.**® Fill rate
is another related parameter that stands for the ratio between the total capacity
and the used capacity.

Cost per
unit of
weinht

Volume

Figure 3.3.2-b: Generalized relationship between volume and transportation
cost per unit of weight.

Source: Bowersox, Closs & Cooper, 2002, p 357.

Frequency is the number of shipments during a certain period of time. Higher
service level usually implies increased number of shipments - higher frequency.
Thereby, the transportation cost is affected.

Stowability is the ability of the goods dimensions to fit into transportation
equipment, for instance container, truck or wagon. If the goods have unusual
shape, size or weight, they could be difficult to load and space into the trans-
portation equipment. Since the space in the transportation equipment cannot be
utilized in the best possible way, the transport cost increases.*’

148 Bowersox et al, 2002, p 356.
147 Bowersox et al, 2002, p 357.
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Handling of the transported goods also affects the transport cost. If the trans-
port requires special handling equipment, the transport cost rises. This is com-
mon when goods are loaded on ships, rail wagons or trucks.'*®

The choice of transport mode is affected by the nature of goods, infrastruc-
ture, service level required, lead-time aspect, etc. Thereby the choice of trans-
port mode directly affects the transportation cost.

3.3.3 Transportation Cost Structure

Cost allocation is primarily the carrier's concern, but since cost structure influ-
ences negotiating ability, the shipper's**® perspective is important as well.

Transportation costs are classified into following categories:**

Variable costs change in a predictable, direct manner in relation to some level
of activity. Variable costs can only be avoided by not operating the vehicle.
Aside from exceptional circumstances, transport rates must at least cover vari-
able cost. The variable category includes direct carrier cost associated with
movement of each load. These expenses are generally measured as cost per
kilometer or per unit of weight. Typical variable cost components include la-
bor, fuel and maintenance. On a per kilometer basis, the motor carrier variable
costs range from 0,9 EUR to 0,10 EUR™" per vehicle kilometer.'*

Fixed costs are expenses that do not change in the short run and must be ser-
viced even when a company is not operating, such as during holiday or a strike.
The fixed category includes costs not directly influenced by shipment volume.
For transportation firms, fixed components include vehicles, terminals, rights-
of-way, information systems and support equipment. In the short term, ex-
penses associated with fixed assets must be covered by contribution above
variable costs on a per shipment basis. **

148 Bowersox et al, 2002, p 358.
19 For Glossary, see Appendix 1.
150 Stock & Lambert, 2001, p 358.
151 _eif Enarsson.

152 Bowersox et al, 2002, p 358.
153 Bowersox et al, 2002, p 359.
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Joint costs are expenses that are directly created by a decision to provide a par-
ticular service. A typical example is a cost of back-haul transport.™>* Joint costs
have significant impact on transportation charges because carrier quotations
must include joint costs based on considerations regarding an appropriate back-
haul shipper and/or charges against the original shipper. *°

Common costs include carrier costs that are incurred on behalf of all or se-
lected shippers. Terminal costs and management expenses are typical examples
of common costs and are often allocated to a shipper according to a level of ac-
tivity like the number of shipments or deliveries handled. However, this sort of
allocation may inaccurately assign costs. For instance, a shipper may be
charged for delivery appointments when it does not actually use the service. **°

3.3.3.1 Road Transportation Cost Structure

The cost structure of the motor carriers consists of high levels of variable costs,
such as fuel, labor and maintenance, and relatively low fixed costs. Approxi-
mately 70 - 90 % of the cost is variable and the rest is fixed where vehicle in-
terest, depreciation and interest on terminals, garages, offices and management
are included. Main reason for the low fixed cost is the public investment into
road infrastructure.™’

3.3.3.2 Rail Transportation Cost Structure

The costs associated with rail transportation can be divided into fixed, variable
and semi variable costs. The highest are the indirect fixed costs mainly due to
the fact that most railroads are the only modes, together with the pipelines, that
are maintaining their own network and terminals. Railroads are also operating
their own rolling stock. However, in line with recent deregulations in Europe,
more and more operators have emerged.’*®

134 For Glossary, see Appendix 1.

155 Bowersox et al, 2002, p 359.

156 Bowersox et al, 2002, p 359.

157 Coyle, Bardi & Novack, 2000, p 108.
158 Coyle, Bardi & Novack, 2000, p 136.
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Fixed costs of rail transportation stand for 30 percent of the total cost and they
consist of operation, maintenance, ownership of rights-of way and extensive
investments in terminal facilities. Rights-of-way describe what a carrier's
equipment uses to provide movement.**

Semi variable costs consist of costs for maintenance of rights-of-way, struc-
tures and equipment and stand for more than 40 percent of the total costs.™®

Variable costs consist of labor costs, which are the largest single element of
variable costs for railroads, followed by the fuel and electricity costs.*®*

3.3.3.3 Combined Transportation Cost Structure

The core in combined transportation is that the railways' lower variable and
fixed costs (rail track fees included) should compensate two terminal handlings.
Similarly, it concerns the transport lead-time, as railway transportation is faster
than the road transportation when the trains are in motion. This results in that
the combined transportation becomes an interesting solution when the transpor-
tation distance is longer than a certain breakeven point distance.

The combined transportation market segment lays first of all on long distance
transportations. The breakeven point for how long the distance needs to be in
order for the combined transportation to be cheaper than then the road transpor-
tation, is described and illustrated in the following formula and diagram.*®* 1%

TCcr <= TCroH

VCiioH1 * Diron1 + FCru1 + VCrant * Dran + FCrpz + VCiionz * DLgen: <=
VCron * Dro

159 Coyle, Bardi & Novack, 2000, p 136.
180 Coyle, Bardi & Novack, 2000, p 136.
181 Coyle, Bardi & Novack, 2000, p 136.
162 \Woxenius, 1994, p 26

183 The formula is a simplification from a total calculation. According to Woxenius, the formula should be ex-
tended by ferry crossings costs in the case of combined transportation and pure road transportation. Loading
and unloading costs are assumed to be equal for both local road haulage and long distance road haulage. Fixed
costs in the various transport modes are assumed to be distributed over the distance covered by the vehicles and
thereby a part of the variable cost.
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Parameters: TC=Total Cost, VC=Variable Cost, D=Distance, FC=Fixed Cost
Indices: CT=Combined Transport, RoH=Road Haulage, LRoH=Local
Road Haulage (1 and 2 refer to terminals), TH=Terminal Handling,
RaH=Railway Haulage

Cost

TCRroH

TCCT

FCrh1 + FClroH1
+

FCrhz + FClrion2

»
»

TCct = TCRroH Distance

Figure 3.3.3.3-a: Cost comparison between combined transportation and road
transportation.

Source: Woxenius, 2003, p 28.

According to Woxenius the shortest distance the combined transportation is
competitive against pure road transportation is around 500 km. The combined
transport can be competitive at shorter distances if the route includes handling
in ports, as in transoceanic transportation, as also road transportation requires
handling.***

Since the transportation costs are directly connected to the Terms of Delivery -
they appoint who is responsible for the transportation part of the purchase and
thereby who bears the costs and risks associated with the transportation - in the
next section the Terms of Delivery are described more extensively.

184 Woxenius, 2003, p 41.
53



- Theoretical Framework -

3.4 Terms of Delivery

Incoterms are international rules for the interpretation of trade terms set by In-
ternational Chamber of Commerce, ICC. Incoterms are accepted by govern-
ments, legal authorities and practitioners worldwide and used for the interpreta-
tion of most commonly used terms in international trade. Incoterms facilitate
the conduct of international trade and they reduce or remove altogether uncer-
tainties arising from differing interpretations of such terms in different coun-
tries. Incoterms 2000 is the latest edition that was made in order to bring the
rules in line with current international trade practices. Reference to Incoterms
2000 in a sales contract defines clearly the parties' respective obligations and
reduces the risk of legal complications.'®

In this thesis by referring to Terms of Delivery, we directly refer to the Inco-
terms 2000 and use this set of rules will be used continuously throughout the
thesis.

The Incoterms represent 13 different international trade scenarios. Each term
specifies whether the buyer or the seller is responsible for arranging such ne-
cessities as export licenses, customs clearance, insurance, inspections and other
obligations. They specify at which point the risk of loss and/or damage passes
from seller to buyer as well as which party pays for specific activities. A buyer
and seller who conduct their purchase and sale under one of the Incoterms,
therefore, will have a mutual understanding of their rights, costs and obliga-
tions regardless of differences in language, and local business practices.'®

Terms of Delivery are a very important part of the purchase agreement between
the seller and the buyer. At the latest in the offer stage, the seller and the buyer
must agree upon how the risks and costs associated with the movement of the
product or Component should be divided. The price of a product or Component
in an offer is incomplete if it is not clear what is included in the price. There are
eight main questions that are answered by the term of delivery:'®’

°  Who arranges the main transport?

185 Incoterms 2000, p 129-132.
1% Gooley, Logistics Management & Distribution Report, 2000.
167 Exporthandboken, 1999, p 352.
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°  Who pays for the freight?

°  Who pays other costs?

°  Who must/can insure the goods?

°  Who is responsible if the goods are damaged during the transport?
° Who is responsible if the goods are not on time?

°  Who conducts a claim towards the transporter?

°  Who should pay customs, value added taxes, etc?

In the latest edition (Incoterms 2000), Incoterms are grouped in four different

categories:'®®

Group E - Departure

The "E" term Ex works, EXW, - the seller only makes the goods available to
the buyer at the seller's own premises. The "E" term is the term in which seller's
obligation is at minimum: the seller has to do no more than place the goods at
the disposal of the buyer at the agreed place - usually seller's own premises.
The transfer of the risk from the seller to the buyer occurs when the gods are
available for the buyer and the buyer undertakes all transport formalities.

However, if the parties wish the seller to be responsible for the loading of the
goods on departure and to bear the risks and costs associated with that loading,
it should be made clear in the contract of sale by adding an explicit wording.**

EXW should not be used when the buyer cannot carry out the export formali-
ties directly or indirectly. In such circumstances, the FCA term should be used
instead. EXW can be used for all types of transport. *

Group F - Main carriage unpaid
The seller is called upon to deliver the goods to a carrier appointed by the

buyer. The "F" terms require the seller to deliver the goods for carriage as in-
structed by the buyer. The "F" terms are:

168 Incoterms 2000, p 133.
18 Incoterms, 2000, p 151.
170 Incoterms 2000, p 151.
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FCA - Free Carrier (... named place) - The buyer and the seller agree upon the
place where the goods are to be delivered by the seller. The seller delivers the
goods, cleared for export to the carrier nominated by the buyer at the named
place. If the delivery occurs on the seller's premises, the seller is responsible for
loading. If the delivery occurs at any other place, the seller in not responsible
for unloading.*™

The transfer of the risk from the seller to the buyer occurs when the goods are
submitted at the place and to the transporter assigned by the buyer. The seller
stands for the freight cost to the assigned destination. The seller should also pay
for the packaging of the goods that is needed for a designated transport mode.
FCA can be used for all types of transport.'”

FAS - Free Alongside Ship (...named port of shipment) - The seller delivers
the goods "at the side of the vessel" at the dock. The seller should also provide
the buyer with the documents or equivalent that shows that the goods are deliv-
ered there. The buyer is obliged to inform the seller about the name of the ves-
sel used for the transport and the time in which the delivery is going to take
place. The buyer pays for the transport and all the costs from the point the
goods are delivered "at the side of the vessel”. The transfer of the risk from the
seller to the buyer occurs when the goods are delivered "at the side of the ves-
sel". The buyer stands for all the document formalities as well. FAS term of de-
livery is only used for sea transport.*”

FOB - Free On Board (...named port of shipment) - The seller is to deliver the
goods on board the ship and provide the buyer with the customary documenta-
tion as a proof that the goods has been delivered. The documents usually con-
sist of a clean on board Bill of Lading or equivalent. It is the buyer's responsi-
bility to enter into a transport agreement and pay all the costs from the point the
goods passes the railing of the ship. If the sea freight also includes the loading
costs, then the buyer is to pay for those as well. The transfer of the risk from
the seller to the buyer takes place when the goods pass the railing of the ship at
the port of loading. FOB term of delivery is only used for sea transport.”

1 Incoterms 2000, p 157.

172 Exporthandboken, 1999, p 363.

173 Exporthandboken, 1999, p 363.

174 Exporthandboken, 1999, p 362-363.
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Group C - Main carriage paid
The seller has to contract for carriage, but without assuming the risk of loss of
or damage to the goods or additional costs due to events occurring after ship-

ment and dispatch.

The "C" terms are;:

CER - Cost and Freight (...named port of destination) - It is the seller's respon-
sibility to make the transport agreement, pay for the freight and deliver the
goods passed the ship's rail in the port of shipment. The seller should also pro-
vide the buyer with the customary transport documents, including clearing the
goods for export.'” The buyer stands for all the costs from the point the ship
arrives to the port of destination. The buyer should also pay for the unloading
costs at the port of destination, if those are not included in the sea freight. The
transfer of the risk from the seller to the buyer occurs when the goods passes
the railing of the ship in the port of loading. CFR can only be used for sea
transportation.*”

CIF - Cost, Insurance and Freight (...named port of destination) - The seller de-
livers when the goods pass the ship's rail in the port of shipment. The seller
must pay the cost and freight necessary to bring the goods to the named port of
destination. The risk of loss or damage of the goods, as well as any additional
costs due to events occurring after the time of delivery, are transferred from the
seller to the buyer.'”’

However, the seller has to sign and pay insurance for the goods that can be
transferred to the buyer. The buyer should note that the seller is required to ob-
tain insurance only on minimum cover. The CIF term requires the seller to clear
the goods for export. CIF can only be used for sea transportation.'”

CPT - Carriage Paid To (...named place of destination) - The seller should sign
the transport agreement, deliver the goods to the forwarder and pay the freight
to the destination place. The buyer stands for all the costs from the point that

1% Incoterms 2000, p 181.
176 Exporthandboken, 1999, p 363.
77 Incoterms 2000, p 189.
178 Exporthandboken, 1999, p 363.
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the goods arrive to the destination place. The buyer is also to pay the unloading
costs, if those are not included in the freight. The transfer of the risk from the
seller to the buyer occurs when the goods are handed over from the seller to the
first freight forwarder. CPT can be used for all types of transport.'”

CIP - Carriage and Insurance Paid To (...named place of destination) - This
term of delivery is identical with the Carriage Paid To, CPT, however with an
addition - the seller should sign and pay an insurance for the goods that can be
transferred to the buyer. CIP can be used for all types of transport.’® The
buyer bears all the risks and any additional costs that occur after the goods have
been so delivered. #

Group D - Arrival

The seller has to bear all costs and risks needed to bring the goods to the place
of destination.

The "D" terms are:

DAF - Delivered At Frontier (...named place) - The seller should sign the
transport agreement and put the goods at the buyer's disposal at the stated place
of delivery at the frontier. This frontier can be any sort of frontier, even the
country frontier. Therefore, it is of major essence to be clear and always state
the place and the location at the frontier. The buyer is responsible for all the
costs from the point the goods have been placed to buyer's disposal. The trans-
fer of the risk from the seller to the buyer occurs when the goods has been
placed to the buyer's disposal at the frontier location. DAF can be used for all
types of transport, however it is intended to be used for road and rail transporta-
tion.'®

DES - Delivered Ex Ship (...named port of destination) - The seller should sign
the transportation agreement and put the goods at the buyer's disposal on board
the ship at the port of destination. The seller should also provide the buyer with
the delivery order and/or customary transport documents that are required for

179 Exporthandboken, 1999, p 364.
180 Exporthandboken, 1999, p 364.
181 Incoterms 2000, p 205.

182 Exporthandboken, 1999, p 364.
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the buyer to take care of the goods. The buyer pays the unloading at the port of
destination and stands for all the costs from the point the goods has been put to
his disposal. The transfer of the risk from the seller to the buyer occurs when
the goods have been put to the buyer's disposal at the port of destination. DES
can only be used for sea transportation.’®

DEQ - Delivered Ex Quay (...named port of destination) - The seller should
sign transport agreement and put the goods at the buyer's disposal on the quay
at the agreed port of delivery. The seller is also responsible for the customs and
should pay the import charges. The transfer of the risk from the seller to the
buyer occurs when the goods have been put at the buyer's disposal on the quay
at the port of destination. DEQ can only be used for sea transportation.'®*

DDU - Delivered Duty Unpaid (...named place of destination) - The seller is
responsible for the delivery of the goods to the location stated in the agreement
in the country of import. The seller delivers the goods to the buyer, not cleared
for import, and not unloaded from any arriving means of transport at the named
place of destination. The seller has to bear the costs and risks involved in bring-
ing the goods thereto.® The buyer pays customs, taxes and other import
charges and fees as well as the costs and risks that the customs formalities re-
sult in. However, if the parties wish the seller to bear the costs and risks related
to the duties, as well as the costs payable upon import of the goods, it should be
made clear by adding explicit wording to this effect in the contract of sale. The
transfer of the risk from the seller to the buyer occurs when the goods have
been put at the buyer's disposal at the agreed place of delivery. DDU can be
used for all types of transport.'®®

DDP - Delivered Duty Paid (...named place of destination) - This term of de-
livery implies the most obligation for the seller defined by Incoterms. It is simi-
lar to the Delivered Duty Unpaid, DDU, with the exception of that the seller
should pay the import charges and possible taxes.'®” The seller is to deliver the
goods cleared for import to the buyer, and not unloaded from any arriving
means of transport at the named place of destination. The seller has to bear all

183 Exporthandboken, 1999, p 365.
184 Exporthandboken, 1999, p 365.
185 Incoterms 2000, p 237.

186 Exporthandboken, 1999, p 365.
187 Exporthandboken, 1999, p 366.
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the costs and risks involved in bringing the goods thereto. This term should not
be used if the seller is not able to obtain the import license. If the parties wish
to exclude from the seller's obligations some of the costs payable upon import
of the goods, this should be made clear in the contract of sale. DDP can be used
for all types of transport. **®

On the next page a summary of all 13 Incoterms 2000 is presented in the Table
3.4-a, together with the obligations of the buyer and the seller.

188 Incoterms 2000, p 243.
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Incotermsand | EXW FCA FAS FOB CFR CIF CPT CIP DAF DES DEQ DDU DDP
Services
Named | Named Named Named Named Named Named Named Named Named Named Named | Named port of
place place port of port of place of | place of | place of port of place port of port of place of destination
destination | destination | destination | destination | destination | destination destination | destination | destination

Warehouse stor- [SELLER| SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER
age at point of
origin

Warehouse labor|SELLER| SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER
charge at origin

Export packing [SELLER| SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER

Loading at point | BUYER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER
of origin

Inland freight | BUYER | BUYER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER

Port receiving [BUYER | BUYER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER
charges

Forwarding fees | BUYER | BUYER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER

Loading on BUYER | BUYER | BUYER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER
ocean carrier

Ocean freight |BUYER | BUYER | BUYER | BUYER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER | SELLER SELLER

Charges in for- | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | SELLER | SELLER | SELLER | BUYER | SELLER | SELLER SELLER
eign port

Delivery charges| BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER [ BUYER | BUYER | BUYER | BUYER | SELLER SELLER
to final destina-
tion

Customs duties | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | BUYER | SELLER | BUYER SELLER
and taxes abroad

Table 3.4-a: The responsibility of the seller and the buyer in Incoterms 2000.

Source: www.nassco.com
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3.4.1 Cost Undertaking

The Term of Delivery is an important management tool in a company. Since it
has a legal significance, it is of major essence to be well acquainted with the
Terms of Delivery and their impact. The economic consequences can be sub-
stantial if the distribution of the costs and responsibility was not known from
the beginning.*®

For example, if a buyer purchases goods or components and Ex Works, EXW,
is a Term of Delivery used, it implies that the seller has minimized his under-
taking and only makes the goods available for the buyer on his own (seller's)
premises. If the Delivered Duty Paid, DDP, is the Term of Delivery used, than
the seller maximizes his undertaking and stands for all the necessary measures,
costs and risks until the goods or components are delivered to the buyer at
buyer's premises.'®

As a seller, it may be advantageous to use EXW, in order to avoid all the opera-
tions in relation to movement of the goods or components to the buyer, as well
as it becomes easier to calculate and submit offers, since no consideration has
to be taken to movement of the goods from the seller to the buyer. On the other
hand, the seller declines the possibility of taking control and possibility to cre-
ate his own competitive distribution solutions, since the buyer stands for the
risk and costs and thereby decides how the goods or components will be
moved. Therefore, choosing the right Term of Delivery is very important espe-
cially if the ambition is to control the flow and for example, be able to state the
time of delivery to the customer.™

3.4.2 Choosing The Right Term of Delivery

The choice of Term of Delivery depends rarely only on the seller or the buyer.
The Term of Delivery is included in the purchasing agreement, which is nego-

189 Exporthandboken, 1999, p 352.
190 Exporthanboken, 1999, p 344.
191 Exporthanboken, 1999, p 344-345.
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tiated by both parties. If the buyer is not explicitly demanding a specific Term
of Delivery, then the seller usually proposes one.**

The choice of the right Term of Delivery usually depends on many circum-
stances, such as the flow of goods, customer service, the type of goods or com-
ponents, and unfortunately, too many companies use the same Term of Deliv-
ery in a routine manner, despite the differences from case to case. In some in-
dustries, practices rule the choice of Term of Delivery, as well as trade restric-
tions or insurance discrimination. Insurance discrimination usually implies that
the transport insurance must be signed in an insurance company in the buyer's
country. Trade restrictions, such as flag discrimination can affect the choice of
Term of Delivery in such manner that a country may have a law that prescribes
that all or parts of the import should be managed by the domestic tonnage. This
usually implies that the seller makes an offer with a F- Term of Delivery.'*®

In general, one Term of Delivery is not better than the other; the choice de-
pends on various factors. A good Term of Delivery is the one that is decided
after negotiations between aware and initiated buyers and sellers. The chosen
Term of Delivery should give reasonable advantages for both parties involved
and contribute to achieve the best solution at a given delivery situation.'*

The different Terms of Delivery are intended for different transport modes.
Some terms of delivery are defined for a specific mode of transport, for exam-
ple ship. Other delivery terms are more flexible and can be used independent of
the transport mode. It is important to follow the recommendations for each term
of delivery. If a term of delivery that is only to be used for a sea transport, as
for instance CIF, is used for road transport, the difficult situation may occur
when a dispute about damaged goods or division of costs is to be solved. Inco-
terms 2000 indicate that when using the term CIF, the transfer of the risk from
the seller to the buyer occurs at the rail of the ship. If the goods are transported
by a truck, when should the transfer of the risk occur? There is no simple an-
swer to that question.*®®

192 Exporthanboken, 1999, p 345.

193 Exporthanboken, 1999, p 354.

194 Exporthandboken, 1999, p 354-355
1% Exporthandboken, 1999, p 366.
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3.4.3 Inbound Transportation Strategy - Terms of Delivery and
Logistics

According to Stock and Lambert, the inbound freight decisions such as delivery
and routing are frequently left to the supplier's traffic department. The terms of
delivery offered by sellers to buyers have significant impacts on the logistics
generally, and transportation specially. If the term of delivery is "free deliv-
ered”, which is a common term used in inbound transportation, which means
that the seller quotes a delivered price to the buyer's location that includes not
only the cost of the product but also the cost of moving the product to the
buyer.*®

In this way, the buyer knows the final price prior to the purchase and does not
have to manage the transportation activity involved in getting the product from
the seller's location to the buyer's location. The buyer in this case loses the con-
trol of transportation decisions. The buyer's lack of control over the transporta-
tion function can potentially cause problems, according to Stock and Lam-
bert.®” The carrier selected by the shipper, for example, may provide poor ser-
vices in the buyer's area, or may make deliveries at times that do not corre-
spond to when the buyer would like to receive shipments. Stock and Lambert
point out that the buyers should always know the specifics regarding all ship-
ments that include delivery to ensure that optimal decision is being made on
their behalf.'®

Most companies aspire for the greatest possible control of the goods flow into
the company, within the company and from the company. By having a control
over the goods flow, a company can make the warehousing, production and
transports more efficient, create routines and thereby cut costs. Terms Of De-
livery as a control instrument play a significant role in the cost cutting proc-
ess. '

The Term Of Delivery provides the seller and the buyer with different obliga-
tions and responsibilities, but Term Of Delivery can also create possibilities for

19 Stock & Lambert, 2002, p 316.
97 Stock & Lambert, 2002, p 317
1% Stock & Lambert, 2002, p 317.
199 Exporthandboken, 1999, p 370-371.
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the part that has insight into the matter. It decides who controls the external
flow of goods. If the seller for instance, wants to achieve this possibility of con-
trol, he would come to an agreement with the buyer that gives him that possi-
bility. The more extensive a Term Of Delivery is for the seller, the more control
he has over the flow.*®

The Terms Of Delivery, and thereby the control and responsibility for the
transportation, are in the majority of the cases important if the companies them-
selves decide how the goods will be transported.?®* According to a study done
by Enarsson in 2003, the majority of the studied producing companies in south
of Sweden (with varied inbound flows from abroad) purchase their components
"free delivered”. This means that the suppliers control the inbound flows to a
higher extent. Only the largest companies, such as Scania, for example, buy
"free house", which means that the buyer stands for the transportation arrange-
ments.?%

The inbound flow is different from the outbound flow in many ways, usually
the inbound flow consists of raw materials or semi finished products, while the
outbound flow mainly consists of refined, or finished products. As the goods in
inbound transportation have a lower value than the goods in outbound transpor-
tation, the demands on time precision are not that high as on the outbound
transportation. According to Enarsson it is, however getting more common
with higher demands on precision on the inbound transportation.”®®

The most extensive Term Of Delivery described in Incoterms 2000 is Delivered
Duty Paid, DDP. Using this term, the seller has theoretically maximum control
possibilities, however, in reality this term is not always the best one. Using
DDP, the seller is responsible for the payment of the customs, duties and im-
port charges, fees and value added taxes in the country of import and this might
not always be the best solution. For example, a Swedish company may experi-
ence difficulties in handling the value added taxes paid in another country in
their bookkeeping. Therefore, delivery term DDU, Delivered Duty Unpaid is
perhaps better choice in this case.?

200 Exporthandboken, 1999, p 371.
201 Enarsson, 2003, p 39.
202 Enarsson, 2003, p 45.
203 Enarsson, 2003, p 45.
204 Exporthandboken, 1999, p 371.
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DDP cannot be used in European Union due to the EU value added tax, VAT,
directive which regulates which country's VAT should be charged on the trans-
action.”®

Other Terms Of Delivery that make the control of the flows possible are CIF,
CPT and CIP.*®

When importing, the conditions are opposite. The buyer should try to purchase
from the seller that is geographically closest. Examples of Terms Of Delivery
used in that situation are FOB or FCA. Buyer has in this case greater control of
the inbound goods flow. When the control is accomplished both over inbound
and outbound flows, the conditions are achieved for the company to deal with
the internal flow of the goods, the production and thereby the inventory. This is
a very important part of the logistics.”®’

205 Exporthandboken, 1999, p 371.
206 Exporthandboken, 1999, p 371.
27 Exporthandboken, 1999, p 371.
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4 Empirical Framework

This chapter presents the empirical data obtained during the study. First, the
studied company is described, SKF and SKF Logistics Services and thereafter
the characteristics of the current SKF inbound flows are illustrated more thor-
oughly. Furthermore, the present Terms of Delivery and transportation cost
will be presented.

4.1 SKF Group

SKF (Svenska Kullagerfabriken AB) Group is one of the leading manufacturers
of roller and ball bearings in the world. SKF produces a variety of bearings, as
well as seals and roller bearing steel.?®® The SKF Group is organized in five di-
visions: Industrial, Automotive, Electrical, Service and Aero and Steel division.
Each division serves a global market focusing on its specific customer segment.
Total turnover amount in 2002 reached 42,4 billion SEK.?*

SKF was founded by Sven Wingqvist in 1907, and today the company has 83
manufacturing sites in 22 countries and around 39 000 employees worldwide.
The organization is also supported by approximately 7000 distributors and
dealers around the world. The most important market for the SKF is the West-
ern Europe, which stands for 53% of total sales, where also the majority of SKF
manufacturing activities take place, as the Figure 4.1-a below shows. SKF is
exposed to hard competition, particularly from manufacturers in the USA,
Germany and Japan. %

298 \syww.hoovers.com, 2003-10-21
209 ywww.skf.com, 2003-10-21
210 ywww.skf.com, 2003-10-21
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Geographical Distribution of SKF Sales, Employees and
Material Assets (Percentage)
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Figure 4.1-a: Geographical Distribution of SKF Sales, Employees and Mate-
rial Assets (Percentage)

Source: SKF Annual Report 2002, p 9.

4.1.1 The SKF Products

SKF Group produces a variety of bearings, bearing units, bearing housings and
seals and many other types of products used in a wide range of industry appli-
cations, as for example maintenance and lubrication products. However, SKF
Group does not only manufacture bearings - through a dedicated entity called
SKF Reliability Systems, SKF offers methods to help organizations reduce to-
tal machine related costs.

SKF Group provides solutions for several industries, such as aerospace, auto-
motive, construction equipment, mining, plastic and rubber, pulp and paper and
racing and skates industries.”* An assortment of SKF ball bearings is presented
in the Figure 4.1.1-a below.

21 www.skf.com, 2003-10-30
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Figure 4.1.1-a: An assortment of ball bearings

Source: SKF Intranet.

4.2 SKF Logistics Services

SKF Logistics Services, SKF LS, was established in 1995 as an independent
business unit, that provides warehousing and transportation services for the
SKF Group and external customers worldwide.*?

SKF LS offers different services to their customers, such as inbound and out-
bound logistics, warehousing, inventory management, transportation, value
added services, packaging, assembly, supply order handling and procurement,
export handling and documentation and education and training, among others.
The vision of SKF LS is " To be a World Class Supplier of Integrated Logistics
Services Worldwide for SKF and external customers." **?

SKF LS manages a worldwide transportation network called The Global Trans-
port Network, which includes all transport modes, together with daily airfreight
and weekly sea freight departures to all major markets worldwide. ***

SKF LS has a dedicated European transportation network, combining cross
border traffic with delivery to final customers. This network uses fixed timeta-

212 \\yww.skflogisticsservices.com, 2003-10-27
213 SKF LS Intranet, 2003-10-21
214 www.skflogisticsservices.com, 2003-10-30
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bles and provides deliveries across the European continent. A similar system
has been implemented in North America as well. SKF LS provide their cus-
tomers with a Global Tracking Service (GTS), which enables the follow up of
customer goods to the final destination. 2%

The Daily Transport System (DTYS) is a distribution network that delivers prod-
ucts from the SKF Factories and international warehouses, so called Logistics
Service Units (LSU), directly to the customers. There are different types of di-
rect customer deliveries according to customer demand regarding delivery time.
The delivery order type sets the priority on the delivery that will be transported
in the DTS.**°

The distribution structure contains transportations between Logistics Service
Units, International Hubs®'” and Domestic Hubs. The main task for a hub is
cross-docking®® activities. There are 46 routes and the maximum transport time
within Europe is 72 hours, which is almost always achieved. The number of
trucks used on the routes per day varies between 1 to 4 trucks according to the
quantities transported. If the quantities are low on certain route, the number of
trucks could be as low as 1 to 2 trucks per week. To make the system opera-
tional, the trucks follow time schedules. The system is rather flexible and it al-
lows calling in extra trucks when needed. Over the year, the DTS handles ap-
proximately 1 900 000 packages and has 15 000 full truckload, FTL, ship-
ments.**

The Schenker Dedicated Services operates the DTS Network independently,
I.e. without restrains from SKF LS, and the trucks used in the DTS are only
transporting SKF supplied products. The transportation cost is negotiated be-
tween SKF LS and Schenker Dedicated Services for each route and the consid-
eration is taken if the transportation regards FTL or LTL shipments.??

There are five European International Hubs located in Airasca, Gothenburg,
Schweinfurt, Tongeren and Tours, as shown in the Figure 4.2-a below.

215 \www.skflogisticsservices.com, 2003-10-30
218 Axelsson & Dahlqvist, 1999, p 7.

27 For Glossary, see Appendix 1.

218 For Glossary, see Appendix 1.

219 Axelsson & Dahlqvist, 1999, p 8.

220 Axelsson & Dahlqvist, 1999, p 13.
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Figure 4.2-a: SKF Logistics Services International Hubs
Source: SKF LS and map from http://www.3dworldmap.com/Europe.html

4.3 Characteristics of the Inbound Flows

The total purchasing volume of SKF existing business was 23 billion SEK in
2002. Direct material stands for 48% or 11 billion SEK for the same year.?*

221 SKF Annual Report 2002.
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SKF purchases approximately 15 different components, and three of them are
included in our study, Component A, B and C. The total purchased volume of
the components included in the study is approximately 50 000 tons per year.

4.3.1 The Procurement Process

The purchasing of components is done by SKF Group Purchasing, more pre-
cisely Global Purchasing Material, GPMs, and SKF Supply Chain. The respon-
sibilities between these two organizations are split in such way so that SKF
Group Purchasing is responsible for finding suppliers and for negotiating com-
mercial contracts, while SKF Supply Chain is responsible for all operations in-
cluding supply chain contracts. SKF Supply Chain has direct contacts with the
supplier for operational matters, such as transportation and frequency, as well
as the follow up of the supplier delivery performance.

SKF has established policies that consider SKF suppliers and their processes.
These policies involve, among other, demand for shorter lead times, increased
requirements on the supplier shipment performance, increased delivery fre-
quency and that the focus should be put on the total logistics cost, instead of
optimizing transport cost alone.

The Goods Reception and Supply Chain at one of the SKF factories in Gothen-
burg were interviewed, and accordingly, the flows that are managed by the
DTS network, are better performed than the flows from other inbound suppli-
ers. The deliveries are on time and disruptions are seldom experienced. Impor-
tant to mention is also that the goods reception often has problems with the in-
bound deliveries and according to the Goods Reception, higher demands must
be put upon the inbound transportation delivery precision, especially when it
comes to time aspects.

The Goods Reception experiences that problems occur with certain deliveries,
where the supplier delivers to the wrong location on the factory premises. In
some cases deliveries are made just outside the factory premises, which some-
times create complications for the Goods Reception. This is in direct connec-
tion with the agreement that is made between the supplier and the SKF. The
Goods Reception expresses a wish for better communication between them and
the SKF Group Purchasing and Supply Chain, in order to achieve a better solu-
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tion for all the parties involved. The system that monitors the supplier's ship-
ment performance is not currently used, even though some of the factories in
Europe are applying it. Today, it is difficult to obtain detailed information
about why the delivery is not satisfactory.

4.3.2 Component Characteristics

The components under study are classified as direct material and they are not
purchased at every SKF factory included in the study. However, every factory
purchases one or more of these components from external suppliers.

4.3.2.1 Component A

SKF purchases approximately 10 000 tons of Component A each year. There
are five suppliers of this component, four are located in Europe and one is lo-
cated outside Europe. The Component A is loaded in SKF half pallets (800 x
600 mm) and Euro pallets (800 x 1200 mm) and the weight of each pallet is ap-
proximately 300 - 400 kg.

4.3.2.2 Component B

There are two suppliers of Component B and SKF purchases approximately 20
000 tons of this component each year. Since Component B has specific meas-
ures, it is loaded in bundles that weight from 200 to 2000 kg. Component B re-
quires special handling equipment for loading and unloading.

4.3.2.3 Component C

SKF purchases approximately 20 000 tons of Component C each year from
eleven different suppliers. Weight of the Component C is from 100 to 1500 kg
per load unit and this component requires specific wood support due to its par-
ticular features. However, one supplier uses Euro pallet as load unit.
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4.3.3 SKF Factories

Factories under study are organized in a divisional way; Industrial, Automotive
and Electrical divisions are represented in this study with 15 factories all
around Europe. Each factory does not purchase every of the three components,
however, each factory included in the study purchases at least one or more of
the components. The Table 4.3.3-a shows the components purchased by spe-
cific SKF factories included in the study.

Country Component | Component | Component
Factory A B C
Austria L. Steyr Y Y -
2. St Cyr Y - Y
France 3 siCyr DGBB Y Y -
4. Leverkusen - - Y
5. Mihlheim Y - -
Germany —
6. Puttlingen - Y -
7. Schweinfurt PDK - - Y
8. Airasca Y - -
9. Bari Y Y Y
Italy
10. Massa Y - -
11. OMVP Villar Perosa - Y -
Poland [12. Poznan - Y -
Spain [13. Tudela Y - -
Sweden (14. Gothenburg Y Y
Ukraine [15. Lutsk - - Y

Table 4.3.3-a: The components purchased by each factory, Y (Yes) marks the
factories that purchase components in question.

The Figure 4.3.3-a below shows the geographical distribution of the SKF fac-
tories in Europe. The factories are categorized by the location, i.e. one location
may have several factories, as for example St Cyr has two factories included in
the study, Industrial division and DGBB. The figure, however, for practical
reasons, shows only one location. All factories are located in the European Un-
ion, except of Poznan and Lutsk, which are located in Poland and Ukraine.
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Figure 4.3.3-a: SKF Factories in Europe included in the study.

Source: Own modification from http://www.3dworldmap.com/Europe.html

4.3.4 Suppliers

There are in total 18 external suppliers of Component A, B and C to SKF facto-
ries in Europe included in this study: five suppliers of the Component A, two
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for the Component B and eleven for the Component C. The suppliers are pre-
sented in the Figure 4.3.4-a below. As the map clearly shows, there is a con-
centration of suppliers in mainly two regions, Northern Italy and Germany. One
supplier is not located in the Europe, and is therefore not presented in the Fig-
ure 4.3.4-a. The relations between SKF factories and each supplier will be de-
scribed further on in this chapter.
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Figure 4.3.4-a: External suppliers to SKF Factories in Europe, listed in Table
4.3.3-a.

Source: Own modification from http://www.3dworldmap.com/Europe.html
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There are in total 38 relations or flows between the external suppliers and SKF
factories in Europe. Relations or flows are terms used and they mean that one
supplier can be supplier for several SKF factories and 38 is the total number of
relations or flows from all external suppliers to all SKF factories included in
the study.

4.4 The Parameters

The parameters chosen for the mapping are the Terms Of Delivery that are cur-
rently used and transportation cost for each supplier - SKF factory relation.

The Terms Of Delivery, TOD, described in this study are based on Interna-
tional Chamber of Commerce official rules for the interpretation of trade terms
- Incoterms 2000, since they are the most used and known all over the world.
The Terms Of Delivery is an essential part of the purchasing agreement be-
tween the seller and the buyer and each agreement has a separate section that
treats this issue. The Terms Of Delivery determine who bears the costs and
risks associated with the transport. However, the focus of this thesis is the
Ccosts.

Transportation cost has several cost drivers that affect the total transportation
cost. The cost drivers are:

Quantities of components A, B and C that are purchased,

The frequency in which they are purchased,

Distance from supplier to the SKF factory,

The fill rate of the vehicle (truck or a wagon), which is the ratio of used

capacity and total capacity of the vehicle.

5. Stowability and handling of the load unit used are dependent on the char-
acteristic of the components in question.

6. Transport mode used.

~wbheE

The transportation cost is expressed in EUR/ tonkm, since it facilitates the
comparison between the different relations.
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The description of how each cost driver affects the transportation cost is pre-
sented below.

4.4.1 Quantity, Frequency and Distance

Quantity or volume of the transported goods, frequency in which it is trans-
ported as well as the distance involved are major transportation cost drivers.
Almost all transport tariffs are based on these parameters.

Since the components included in this study are of heavy nature, the quantity in
this thesis is expressed in weight, rather than volume as one of the parameters.
The reason is that the weight restrictions, for example in a truck, are easier to
reach with this type of goods than the volume restrictions. The quantity is pre-
sented in tons per year and the frequency is presented in times per week or
month.

It is important to point out that the factories that purchase the largest quantities
of the Components A, B and C, Fontenay and Cassino, are not included in the
study. Therefore, the quantities presented in this thesis would have been much
higher if those factories were included as well.

As the information about specific quantities and frequencies in which they are
purchased is of a sensitive nature, they have been classified into five categories:
Very High, High, Medium, Low and Very Low, for the Quantity and Fre-
quency and Very Long, Long, Medium, Short and Very Short for the Distance.
The classification is presented below.

All the distances between the suppliers and SKF factories were calculated with
the help of Via Michelin Maps.?*

222 \www.viamichelin.com
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Quantity per year

Very High more than 2500 tons
High 1500 - 2499 tons
Medium 500 - 1499 tons
Low 100 - 499 tons
Very Low 0 - 99 tons
Freguency

Very High ~ more than 5 times / week
High 4 -5 times / week
Medium 1 - 3 times / week

Low 1 - 3 times / month

Very Low less than 1 time / month

Distance

Very Long  longer than 1500 km

Long 1000 - 1499 km
Medium 500 km -999 km
Short 100 km - 499 km

Very Short  less than 100 km

4.4.2 Fill Rate

Fill rate stands for the ratio between the used capacity and the total capacity of
the vehicle. The values are expressed in FTL and LTL terms, where FTL stands
for full truckload and LTL stands for less than a truckload. The total capacity of
the truck is assumed to be 25 tons for each supplier - SKF factory relation.

4.4.3 Handling and Stowability

Handling and Stowability of the components are highly dependent on charac-
teristics of the component as well as the load unit that is used for each compo-
nent. Components with unusual dimensions is commonly more difficult to han-
dle and thereby more expensive to transport.
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4.4.4 Transport Mode Used

The transport mode is highly relevant for our study, since the heavy nature of
the components that are transported dictates the conditions for the transport
mode that is used. The transportation cost is affected by the choice of the trans-
portation mode and thereby it also affects the choice of the Term Of Delivery.

4.5 Findings for SKF Factories

In this section the specific findings for each SKF factory included in the study
are presented. Detailed findings about Terms Of Delivery and transportation
cost and its drivers (quantities, frequency, distance, fill rate, characteristics of
the goods and its handling and stowability, as well as the transport mode used)
are presented in form of tables in the Appendix 3 to 17 and summarized below.
Since some parts of information are not complete, in particular information
about transportation costs, only the essential parts for each factory will be pre-
sented.

4.5.1 Austria - Steyr

Steyr is a SKF factory that purchases more than 2500 tons of the Components
A, B and C in total each year. The frequency in which components are pur-
chased is Medium to Low. When it comes to the Terms Of Delivery, as shown
in the Appendix 3, Steyr uses four different delivery terms when purchasing
from its external suppliers. Transportation cost is known for two of the rela-
tions, that also use EXW as a delivery term.

4.5.2 France - St Cyr

The SKF factory in St Cyr (Automotive Division) purchases only one compo-
nent included in the study, Component C, from four different suppliers. The to-
tal purchased quantity is Very High, above 2500 tons per year. St Cyr uses
DDP as a Term Of Delivery, which means that the transportation cost is in-
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cluded in the total component cost and the supplier is responsible for the trans-
portation. Transportation cost is known for three of four supplier - SKF factory
relations.

St Cyr factory has special demands on the delivery. This factory does not want
any deliveries on Mondays, since they do not want the supplier to load on Fri-
day; park the truck in a wet place during the weekend and deliver corroded
Components on Monday. Apparently, this has previously been a problem.
There is also a specific time window when the delivery should be made. For
more details, see Appendix 4.

4.5.3 France - St Cyr DGBB

St Cyr DGBB is part of the Electrical Division and purchases in total between
1500 to 2500 tons of Components A and B each year. The frequency of pur-
chases is, however, not known, nor is the transportation cost. See Appendix 5
for details.

4.5.4 Germany - Leverkusen

Leverkusen purchases between 500 and 1500 tons of Component C each year
from one single supplier. Transportation cost is 0,21 EUR/tonkm. The fre-
quency is Medium and the Term Of Delivery is DDP. Leverkusen represents a
typical SKF factory in this study, both when it comes to Term Of Delivery,
quantity, frequency and transport mode. For more details, see Appendix 6.

4.5.5 Germany - Muhlheim

SKF Muhlheim purchases Very Low quantity, below 100 tons per year, from
one supplier of Component A, as shown in the Appendix 7. The delivery term
used is EWX and the transportation cost is 0,44 EUR/tonkm.
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4.5.6 Germany - Puttlingen

The SKF factory in Puttlingen purchases only one of the components included
in the study, namely Component B. The Term Of Delivery used is DDU, and
the quantity and frequency per year are Medium, i.e. the quantity is between
500 and 1500 tons per year and the frequency is 1 to 3 times per week. It is in-
teresting to point out that in the relation Supplier B2 - SKF Puttlingen rail is
partially used as the transportation mode. This is however only for the 40% of
the total quantity. Another interesting finding is in the column Transportation
cost. The respondent has stated that the cost that represents the transportation is
irrelevant since the delivery term used is DDU and thereby the supplier is pay-
ing for the transport. See Appendix 8.

4.5.7 Germany - Schweinfurt PDK

One of the factories in Schweinfurt, PDK, is only purchasing the Component C
from three different suppliers. The total quantity is more than 2500 tons per
year while the frequency is Medium, 1 to 3 times per week. Interesting in this
case is the choice of Term Of Delivery. Namely, all three suppliers, C8, C1 and
C7 are located in Germany and the components are transported by road. Never-
theless, CIF is used as a Term of Delivery in two cases out of three. Ex works
is used in one case. Transportation cost is known for two relations and it is 0,05
and 0,07 EUR/tonkm respectively. See Appendix 9 for details.

4.5.8 Italy - Airasca

Airasca factory has two suppliers of Component A. It seems to be rather un-
clear which Term Of Delivery is used in Airasca factory. "Landed Airasca" is
the received answer and after further consultations with the respondent, the
conclusion was made that this means that the transport price is included in the
total Component price. In other words, "landed Airasca" is equivalent to DDP.
Airasca purchases Very High quantity of Components A, B and C, more than
2500 tons per year. The frequency is High with one supplier, and there are
other arrangements with the second supplier. The transportation cost is not
known. Sea transport is used in combination with road transport with one of the
suppliers. See Appendix 10 for more details.
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4.5.9 Italy - Bari

The SKF factory in Bari purchases components from five different suppliers.
This factory purchases all three components included in the study and the total
quantity is Very High. Bari stands for the highest purchased quantity of all fac-
tories included in the study.

For one of the components, Component A, there is a specific transport ar-
rangement. The supplier Al delivers the Component DDP to the SKF ware-
house in Airasca and from there; SKF Logistics Services arranges the transport
to Bari, which is situated approximately 1000 km south of Airasca. If the trans-
port from supplier's premises to SKF site is taken into consideration, than the
supplier is responsible for that part of the transportation. Transportation cost is
known in two cases, for relation between suppliers B1 and B2.

Other Terms Of Delivery used are EXW and DDU with one supplier respec-
tively and DDP for the remaining two suppliers. For more details, see Appendix
11.

4.5.10 Italy - Massa

Massa factory uses the same transport arrangement provided by SKF LS as the
Bari factory, namely the components from supplier Al are first delivered to
SKF warehouse in Airasca and from there transported to Massa factory. For the
other supplier, EXW is the delivery term used, as shown in Appendix 12. SKF
Massa purchases relatively Low quantity of Components A, B and C. The
transportation cost is not known.

45.11 Italy - OMVP Villar Perosa

Villar Perosa purchases only one of the components, Component B, from two
suppliers. The total quantity is Very High, more than 2500 tons per year. DDU
and CIP are the Terms Of Delivery used. It is interesting to point out that the
Supplier B1 delivers using CIP, Carriage and Insurance Paid To the SKF fac-
tory in Villar Perosa. Transportation cost is known for both relations. The de-
tails are presented in Appendix 13.
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4512 Poland - Poznan

Poznan factory located in Poland purchases Medium quantity in total of the
Component B, between 500 and 1500 tons per year from two different suppli-
ers. Ex works is used as a delivery term in one case, DDU in the other. The
transportation cost is 0,055 EUR/tonkm for the relation that uses EXW as a de-
livery term. See Appendix 14 for more details.

45.13 Spain - Tudela

Tudela purchases Very High quantities of Component A, more than 2500 tons
per year from the three different suppliers. The Term Of Delivery used is DDP
and the frequency is Very High in two of three cases. Transportation cost is
known for one of the relations, relation between Supplier A3 and SKF Tudela
and stands for 0,062 EUR/tonkm. Interesting to point out is that the transporta-
tion cost in this case stands for 36,3% of the total commodity cost. See Appen-
dix 15 for more details.

45.14 Sweden - Gothenburg

Gothenburg only purchases Component C from one single supplier. The quan-
tity purchased each year exceeds 2500 tons and the frequency is Very High.
The Term Of Delivery used is DDP. Euro pallet is used as the unit of load,
unlike other factories that use specific wood support for this particular Compo-
nent. The transportation cost is the highest mapped in this study, 2,46
EUR/tonkm. See Appendix 16 for details.

45.15 Ukraine - Lutsk

Lutsk is located in Ukraine and it is the only SKF factory included in the study
that purchases using the delivery term Free Carrier, FCA. Another finding
makes Lutsk even more unique; this factory has the entire flow from the Sup-
plier C10 into the factory transported by rail, which stands for 0,7% of the total
purchased quantity. Lutsk purchases only Component C. The transportation
cost between the Supplier C10 and SKF Lutsk is the lowest mapped, namely
0,011 EUR/tonkm. See Appendix 17 for details.
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4.5.16 The Findings - Summary

In this section the summary of the findings for each SKF factory described
above is presented. It will follow the same structure as earlier in this chapter,
I.e., Terms of Delivery will be presented first, followed by the transportation
cost and its cost drivers: quantity, frequency, distance, density, handling and
stowability, and transport mode used.

45.16.1 Terms of Delivery

As the Figure 4.5.16.1-a shows, the Delivered Duty Paid is the Term Of Deliv-
ery that is used most frequently today, 40% of all external supplier - SKF fac-
tory relations use DDP as a delivery term. Out of 38 relations in total, 15 are
DDP, 8 are EXW, 7 are DDU, 2 are CIF, 2 are FCA, 1is CIP, 1 is FOB and 2
are "Landed Airasca". See Appendix 3 - 17 for all the details about the each
SKF factory.

Terms of Delivery Used Today

3%
5%
3% @mDDP

5% mEXW

5% 40% oDbbu
OCIF

mFCA
18%
oCIP
mFOB
21% O "Landed Airasca"

Figure 4.5.16.1-a: Terms of Delivery used Today

45.16.2 Transportation Cost

Transportation cost is known for 19 of 38 relations, or 50%. The findings for
transportation cost drivers are presented below. For all the details about these
findings, see Appendix 3 - 17.
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Quantity

SKF factories purchase in total approximately 50 000 tons of Components A, B
and C each year from the 18 external suppliers included in the study: 10 000
tons of Component A, 15 000 tons of Component B and 25 000 tons of Com-
ponent C. Table 4.5.16.2-a below shows the number of relations for each cate-
gory - Very High, High, Medium, Low and Very Low. As the table shows, the
majority of relations tend to purchase Medium to Low quantity, i.e. between
100 to 1500 tons per year. See Appendix 3 - 17 for details.

Quantity Range Number of relations | Percentage
Very High More than 2500 7 18%
tons
High 1500 - 2499 tons 4 11%
Medium 500 - 1499 tons 10 26%
Low 100 - 499 tons 12 32%
Very Low 0-99 tons 5 13%
Total - 38 100%

Table 4.5.16.2-a: The distribution of purchased quantity per each Supplier -
SKF factory relation.

Frequency

When it comes to Frequency, the majority of Supplier - SKF factory flows pur-
chase their components one to three times per week, followed by the Low fre-
guency, where the components are purchased 1 to 3 times per month, as shown
in the Table 4.5.16.2-b below. There are also five relations where the frequency
is not known (as shown in Appendices 3 - 17) due to various factors, mainly the
frequency variations from time to time.

Frequency Range Number of Relations | Percentage
Very High | More than 5 times / week 5 13%
High 4 - 5 times / week 4 11%
Medium 1 - 3 times / week 13 34%
Low 1 - 3 times / month 9 24%
Very Low | Less than 1 time / month 2 5%
Not known - 5 13%
Total - 38 100%

Table 4.5.16.2-b: The distribution of frequency in which the components are
purchased for each Supplier - SKF factory relation.
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Distance

The majority of the SKF factories purchase their components from the suppli-
ers that are located between 1000 and 1500 kilometers from the factory, as seen
in the Table 4.5.16.2-c below. However, other distances are also important and
it can be summarized that SKF purchases goods from suppliers that are both
relatively near, 100 to 500 kilometers and relatively long away, longer than

1500 km.

Distance Range Number of Relations | Percentage
Very Long | Longer than 1500 km 8 21%
Long 1000 km - 1499 km 11 29%
Medium 500 km - 999 km 8 21%
Short 100 km - 499 km 8 21%
Very Short | Less than 100 km 3 8%
Total - 38 100%

Table 4.5.16.2-c: The distribution of the distance between Supplier and the
SKF factories.

The quantity of the transported goods, the frequency in which they are trans-
ported as well as the distance involved, are the main influences on the transpor-
tation cost.

Handling and Stowability

There are mainly four different units of load used for the transportation of the
Components A, B and C and they are: SKF Pallet (also known as SKF GSP 1
and 2) with dimensions 800x600x1200 (500) mm, Euro pallet with dimensions
800x1200 mm, a bundle with size and dimensions highly dependent of the
Component in question and a specific wood support that is used for Component
C in some factories. The Euro pallet and the SKF pallet are easier to handle
while the Component B requires special handling equipment due to its specific
features. Figure 4.5.16.2-a below shows the three studied components and their
characteristics.
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Figure 4.5.16.2-a: Components under study.

Source: Own pictures

Transport Mode Used

There are three modes of transport used when transporting between external
suppliers and SKF factories - road, rail and sea. Road transportation is by far
the most used one - it is used in all relations - except one. Rail transport is used
only in two relations, entirely in one, Supplier C10 - SKF Lutsk and partially in
the second - only 40% of the quantity in the relation Supplier B2 - SKF factory
in Plttlingen is transported by train, which stands for 0,4% of total quantity of
all purchased components. In total, rail transport stands for 1,2%%% of the total
purchased quantity by all SKF factories included in the study.

Sea transport is also used in combination with road transport and stands for ap-
proximately 1,6% of the total Component quantity. It is important to clarify

228 The value is based on the obtained data; however, this percentage is probably higher, since one of the sup-
pliers is using rail solution for its other products.
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that both rail and sea transports are used only in combination with road trans-
port, however with one exception.

Yet, attempts have been made within the SKF LS that included rail transport.
The results from this experience were lower costs, higher capacity, and appar-
ent environmental aspects but also longer lead-time and lesser flexibility. The
rail solution implied a possibility of a longer delay than the road transportation,
which is of very sensitive nature when it comes to outbound flows, mainly
since the transport involved several transit countries.
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5 Analysis

In this chapter the similarities and differences between the theoretical frame of
reference and the results of the empirical investigation will be analyzed. This
chapter is divided in three sections. In the first section, the characteristics of
the inbound flow are analyzed by comparing the theory with the obtained em-
pirical data. In the second part, the choice of the Terms Of Delivery is investi-
gated and the flows that are analyzed with regard on delivery terms and trans-
portation cost are presented. In the third part of the analysis, the flows with the
most improvement potential with regard on Terms Of Delivery, as well as the
transportation cost are identified and evaluated. In addition, the potential of
coordination of the inbound flows is evaluated.

5.1 The Characteristics of the Inbound Flows

The focus of SKF has long been put on outbound movements of the goods - the
movement from the manufacturing company to its customers. The customer
satisfaction characterized and still is characterizing the logistics strategies
within the company. The right product is to be delivered to the customer at the
right time, place, in right quantity and to an optimized cost. The customer needs
should be met and preferably exceeded. This is in accordance with the theory,
as said by Stock & Lambert; the companies have put less focus on the inbound
transportation flows, mainly due to the fact that the inbound flow usually con-
siders raw materials or components that have significantly lower value than the
outbound flow. The suppliers have traditionally arranged the inbound flows and
carried all the risks and costs associated with the transport and thereby they had
total control over the inbound flows. This clearly coincides with the current
situation in the SKF where the supplier is responsible for the majority, 71% of
the studied inbound flows.

When observing the frequency of the inbound transportation flows, which is
rather high, together with the quantity described in the empirical framework, it
can be said that the replenishment of the Components A, B and C is in general
constant and frequent. The distances involved in the study are of long nature -
the average distance for all relations is approximately 1000 km.
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Due to the specific characteristics of the Components A, B and C, it is relevant
to consider if the transportation mode used is the optimal solution. Since the
components in the study are of a heavy nature, the rail transport appears to be a
valid solution for the transportation of these components. In addition, the low-
est mapped transportation cost per tonkm is the transportation cost between
Supplier C10 and SKF Lutsk, and stands for rail transport. Even though this re-
lation is between two locations in Eastern Europe, this can give an indication of
the cost efficiency (in EUR/tonkm) of the rail transport. Admittedly, the service
level of this particular flow was not been taken into consideration, nor was the
performance of this flow in general.

Furthermore, the capacity of the railway wagon is higher than the capacity of a
truck, which implies a reduced number of shipments in general. According to
Woxenius, the distance where the rail transport is more cost efficient than road
Is approximately 500 km for combined transportation, which suggests that rail
could be an alternative.

The inbound rail transportation to the SKF factories in Europe stands for barely
1,2% of the total transported quantity.?* SKF LS already have made attempts
on using the railway connection, in some outbound relations and the experience
from these attempts shows that the railway transport has admittedly lower cost,
the environmental benefits are higher, as well as the loading capacity. Never-
theless, the railway attempt showed that the lead-time was longer for these
flows and that delays are an often occurrence, mainly due to the many border
crossings involved.

Additionally, the rail transport is less flexible and a combi terminal is required
for loading and unloading of the goods. Therefore, the rail solution is usually
complemented by road transport. The SKF experience with the rail transport
coincides with the Woxenius' findings that the main problems of the European
rail transportation today are the many border crossings and the complications
they imply.

The Table 5.1-a shows the percentage of total quantity of purchased compo-
nents by each country where the SKF factory is located (first two columns from

224 The value is based on the obtained data; however, this percentage is probably higher, since one of the sup-
pliers is using rail solution for its other products.
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left). The quantities purchased are divided per country where they are pur-
chased, i.e. the country where the suppliers are located. For example, SKF fac-
tories in Italy purchase 30% of the total Component quantity of Components A,
B and C from Sweden, 13,6% from Italy and 1% from Ireland.

Purchased quantity Country where the suppliers are located

Quantity

(% of to-
SKF tal) Italy |France|Germany|Sweden|Ukraine|lreland| USA |Russia
Italy 45% |13,6%| - 0,1% 30% - 1% - -
France 22% 4% 7% 8% 3% - - - -
Germany | 14% - - 12% 1% - - - -
Spain 6% 1% - - - - 5% [0,01%| -
Austria 5% |0,7% - 1% 4% 0% |0,3%
Sweden 5% - - - 5% - - - -
Ukraine 2% - - - - 0,7% - - 1%
Poland 1% 0,3% - - 1% - - - -
Total 100% | 20% | 7% 21% 44% | 0,7% | 6% [0,31%| 1%

Table 5.1-a: The Component quantities per SKF factory in Europe and the
countries where the components are purchased.

The shadowed cells in the Table 5.1-a represent the percentage of the total
Component quantity that is purchased within the same country, i.e. where both
the supplier and the SKF factory are located in the same country. As shown in
the table, the domestic purchasing stands for a rather high percentage in almost
all cases. The SKF factories purchase from domestic suppliers, which shows a
firm domestic anchorage - 38% of total purchased quantity of Components A,
B and C is purchased domestically. However, other important Component
flows can be distinguished, especially those between Sweden and Italy, and
Germany and France. SKF factories in ltaly, France and Germany purchase
81% of the total purchased quantity of Components A, B and C.

The average distance between the suppliers and SKF factories is long, around
1000 km, and the purchase of direct materials is, according to SKF, expected to
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be even more international and from markets that are located even further
away, especially in the East Europe and Asia. Today, the international purchas-
ing stands for approximately 62% of the total purchased quantity. At the same
time, SKF manufacturing demands more frequent and smaller deliveries, high
delivery precision and high service level of the inbound flows. In order to com-
ply with these demands, efficient management of the inbound flows is required,
in order to make the right decisions when it comes both to transportation and
total logistics costs. By having control over the goods flow, a company can
make the warehousing, production and transports more efficient, create routines
and thereby cut costs. According to the Exporthandboken, Terms Of Delivery
as a control instrument play a significant role in the cost cutting process.

5.2 Revising the Terms Of Delivery

Choosing the right Term Of Delivery is of major essence and the right delivery
term should provide advantages for both the seller and the buyer and it should
be agreed upon by negotiations. Since it has both legal and economic signifi-
cance for the parties involved, it is important that the Term Of Delivery is well
analyzed and thought through within each company involved.

As the Empirical Framework shows, the transportation costs are easier to iden-
tify if the Term Of Delivery represents the most obligation for the buyer, in this
case SKF. 53% of the transportation costs are not identified where the Terms
Of Delivery used are DDP, DDU, CIF or CIP, compared to 20% where the de-
livery term is EXW or FCA. This shows a connection between the degree of
the control of the transportation and the transparency of the costs. In addition,
detailed information about the cost structure of the transportation cost does not
exist in a compiled form. This clearly coincides with the theory where Stock &
Lambert claim that an in-depth analysis of the transportation costs for the in-
bound transportation is not performed as often as for the outbound equivalence.
Also, it is in accordance with Stock & Lambert and Enarsson that claim that the
supplier is in control of the inbound flow to the higher level and inbound
freight decisions are left to the supplier's logistics department.
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5.2.1 Terms of Delivery at SKF

As seen in the Empirical Framework, Delivered Duty Paid, DDP, is the most
widely used Incoterm by the SKF factories in Europe. 15 of 38 or 40% of the
supplier - SKF factory relations use this Term Of Delivery. DDP is the delivery
term that maximizes the seller's responsibility and maximizes his risks and
costs until the goods are delivered to the buyer. It means that the seller has full
control of the flow if DDP is the delivery term that is used.

Another interesting fact is that all 15 relations that use DDP as a delivery term
between suppliers and SKF factories are located in the European Union. Ac-
cording to the Exporthandboken, DDP cannot be used in the European Union
due to the EU value added tax, VAT, directive that regulates which country's
VAT should be charged on the transaction.

Whilst the DDP term represents the maximum obligation for the seller, EXW
represents the minimum - the obligation is transferred to the buyer. Ex works,
EXW, is used in 21% of the supplier - SKF factory relations. This implies that
SKF is bearing all the risks and costs associated with the transportation.

CIF, or Cost, Insurance and Freight is used in two relations between the two
suppliers and SKF Schweinfurt, where all parties are located in the same coun-
try and the goods is transported by the truck. This is perhaps the clearest exam-
ple where the practice highly argues with the theory. According to the Inco-
terms 2000, CIF is only to be used for sea and inland waterway transportation
and a problem might occur if a "sea" delivery term is used with another trans-
port mode. Since CIF is to be used only if the goods pass the ship's rail, it might
be difficult determining responsibility if a damage of the goods occurs.

5.2.2 Analyzed Flows

In this section all the supplier - SKF factory relations (flows) where the trans-
portation cost in EUR/tonkm is known will be analyzed. The transport cost be-
tween the relations that use C or D Terms Of Delivery is compared with the
flows that use E or F terms, i.e. the comparison between the transport cost
where the supplier is responsible for the transportation and transport cost when
SKF is responsible for transportation is done. This, in order to find connections
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and differences between the transport cost and the Term Of Delivery that is
used.

The transportation cost in this thesis is presented in EUR/tonkm, i.e. the cost is
adapted so that it can be compared between the different relations, since the
distance and quantity play a major role in the transport cost.

[Transport cost (EUR/ton) x Quantity (ton)] / [Distance (km) x Quantity (ton)]
= EUR/tonkm

If the cost is expressed in for instance EUR/ton, than it cannot be comparable
for the relations with the different distances since it only describes the cost per
transported ton at that particular distance. In that case, the distance, that greatly
influences the transport cost, is not considered. The table below shows the
transport cost values for the supplier - SKF factory flows.

No. Supplier SKF factory Transport cost Fill rate |Term Of Deliv-
EUR/tonkm ery
1 C9 SKF Gothenburg 2,49 LTL DDP
2 A4 SKF Mihlheim 0,438 LTL EXW’
3 C1 SKF Leverkusen 0,214 LTL DDP
4 B2 SKF Bari 0,168 FTL DDU
5 A2 SKF Steyr 0,112 LTL EXW
6 Bl SKF Villar Perosa 0,103 FTL CIP
7 Al SKF Steyr 0,096 LTL EXW"
8 Al SKF St Cyr DGBB 0,094 LTL EXW’
9 C3 SKF St Cyr 0,08 FTL DDP
10 Cl SKF Schweinfurt 0,07 LTL CIF
11 C5 SKF St Cyr 0,065 FTL DDP
12 A3 SKF Tudela 0,062 LTL DDP
13 Bl SKF Poznan 0,055 LTL EXW
14 C8 SKF Schweinfurt 0,047 FTL CIF
15 C1 SKF St Cyr 0,045 FTL DDP
16 B2 SKF Villar Perosa 0,04 FTL DDU
17 Bl SKF Bari 0,037 FTL EXW
18 Cl1 SKF Lutsk 0,023 FTL FCA
19 C10 SKF Lutsk 0,01 100 % FCA

Table 5.2.2-a: Transportation cost in EUR/tonkm for SKF factories in Europe.

* The flows within the DTS Network.
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As shown in the Table 5.2.2-a, flow 1 has the highest cost, 2,49 EUR/tonkm.
This is mainly due to one reason, namely the distance involved in this relation
is extremely short. Therefore, the fixed costs that are usually spread over the
distance are higher for this relation. Since this relation is rather extreme and
different from the rest of the flows and similar flows, with which it could be
compared, do not exist, it will be excluded from further calculations in this sec-
tion.

The relation nr 19, from supplier C10 to SKF Lutsk is another extreme; the
transportation cost in this case is 0,01 EUR/tonkm, which represents the lowest
mapped cost. However, since this cost stands for the rail transport, it will also
be excluded from further calculations, as all other relations consider road trans-
port.

The average transport cost for four types of Terms Of Delivery is calculated in
order to make a transport cost comparison between different delivery terms.
The table below shows the average transport cost in EUR/tonkm for the differ-
ent types of delivery term, E, F, C and D terms for the above-presented rela-
tions. The lowest cost have those relations that use FCA delivery term and the
highest average transportation cost is for those relations who use EXW as a de-
livery term, as shown in the Table 5.2.2-b. However, there is another aspect
that should be considered, namely the fill rate for these relations.

Term Of Delivery The average Transport Cost (EUR/tonkm)
EXW 0,139
DDP/DDU 0,096
CIF/CIP 0,073
FCA 0,023

Table 5.2.2-b: Transport cost in EUR/tonkm for each Term Of Delivery

5.2.2.1 Transportation Cost and Fill Rate

If the fill rate is considered, which stands for ratio of capacity used and max
loading capacity of the vehicle, the results show that EXW delivery term is

" Includes the flows within the DTS Network.
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mainly used for less than a truckload, LTL, shipments while DDP or DDU is
mainly used for the FTL, full truck load, shipments, see Table 5.2.2.1-a below.

Fill rate in relation to the Terms Of Delivery (percent of total number of
flows with identified transport cost)

Fill rate DDP/DDU CIF/CIP EXW FCA
FTL 27% 11% 6% 6%
LTL 17% 6% 27% 0%

Table 5.2.2.1-a: Fill rate in relation to the Terms Of Delivery - the percentage
of total number of flows with identified transport cost.

When transporting full truckloads, FTL, the advantages of economies of scale
can be obtained and the fixed costs can be spread over an incremental quantity.
Interesting to point out is that in this case, EXW is used for LTL shipments
where, according to Bowersox et al., the cost per unit of weight (in this case
EUR/tonkm) is higher due to the lower quantity that is transported and the fact
that the fixed costs need to be spread over the lower quantity. Therefore, the
buyer, since he is carrying all the costs of transportation, is usually trying to
consolidate this type of shipments with other LTL shipments, where possible.
In addition, the LTL shipments require extra handling, usually due to consoli-
dations with other LTL shipments, which also augment the total transportation
cost per unit of weight. Therefore, the LTL segment usually implies higher
transportation cost.

In this study, the buyers, SKF factories, are responsible for two full truckload
flows, or 12%, where the delivery term used are EXW and FCA. There is a
clear tendency that shows that SKF factories use DDP or DDU when purchas-
ing full truckload, TL, shipments and EXW when purchasing LTL shipments.

If the average transportation cost is categorized by the Terms Of Delivery used
and Fill rate, the FCA and EXW delivery terms stand for lowest transport cost
in EUR/tonkm, while the DDP/DDU stand for the highest for the FTL fill rate.
The opposite is when the LTL shipments are considered, as shown in the Table
5.2.2.1-b below.

“* The assumption is made that this flow is a FTL due to the low transport cost.
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The average transport cost in EUR/tonkm categorized by the Term of Delivery

and Fill rate
Fill rate DDP/DDU CIF/CIP EXW FCA
FTL 0,0796 0,075 0,037 0,023
LTL 0,138 0,07 0,159 -

Table 5.2.2.1-b: The average transport cost in EUR/tonkm categorized by Term
Of Delivery and Fill rate.

5.2.2.2 Comparison Between Similar FTL Flows

There are two comparable flows that are showing similar results regarding the
cost and the fill rate. In this case, the supplier is the same and the components
are transported to two different factories in the same country, SKF Bari and
SKF Villar Perosa, as shown in the Table 5.2.2.2-a below. However, the deliv-
ery term is different, EXW is used in the first and CIP in the second case. The
flow that uses EXW is approximately 64% less costly than the flow that uses
CIP as a delivery term.

Transport Cost
Supplier SKF factory TOD Fill rate (EUR/tonkm)
Bl SKF Bari EXW FTL 0,037
Bl SKF Villar Perosa CIP FTL 0,103

Table 5.2.2.2-a: The transportation cost and Terms Of Delivery for flows be-
tween Supplier B1 and SKF Bari and Villar Perosa.

Nevertheless, the comparison between these two flows can be unjust, since the
characteristics of these flows differ in certain aspects, regarding quantities and
distances involved in particular. However, since the product is the same in both
cases and the supplier is also the same, and the costs associated with handling
are the same, this comparison can give an indication about the cost relation be-
tween these two flows.

If the flows that have similar characteristics, i.e. similar quantities, distances
and fill rates are compared, the following flows are identified:
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Supplier SKF factory TOD Fill rate EUR/tonkm
Bl SKF Bari EXW FTL 0,037
C5 SKF St Cyr DDP FTL 0,065
C1 St Cyr DDP FTL 0,045

Table 5.2.2.2-b: The Transportation cost comparison between flows with simi-
lar characteristics and different Terms Of Delivery.

The Table 5.2.2.2-b above shows a flow that uses EXW as a delivery term and
two other flows that use DDP as a delivery term. These flows have quite simi-
lar characteristics, namely the quantities, distances and the fill rates are very
similar. Nevertheless, the transportation cost is 43% respectively 18% lower for
the EXW flow.

5.2.2.3 Transportation Cost Comparison Between Different Terms Of De-
livery

The EXW flows that use the services of SKF LS and its Daily Transport Ser-
vice, DTS, network have more elevated transport cost per tonkm, since the
goods is LTL (very small quantities per shipment) and needs to be consolidated
with other DTS flows and the transports are seldom direct and usually take a
detour via hub where the goods is consolidated. Also, the service level of the
DTS network is offered, with among other, daily deliveries. Thus, these flows
cannot entirely be compared with the other analyzed flows that are DDP/DDU,
CIF/CIP, since the EXW DTS flows have specific characteristics and much
higher service level. The table below shows the costs if those flows are sepa-
rated from other EXW flows, as shown in the Table 5.2.2.3-a below.

Term Of Delivery Average Transport Cost (EUR/tonkm)
EXW (DTS) 0,185
DDP/DDU 0,096
CIF/CIP 0,073
EXW 0,046
FCA 0,023

Table 5.2.2.3-a: Transport costs when the EXW DTS flows are separated.
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As the Table 5.2.2.3-a shows, the average transportation cost is 0,096
EUR/tonkm for flows that use DDP or DDU as a delivery term and 0,046
EUR/tonkm for the flows that use EXW. Hence, the transportation cost is 52%
lower for the flows that use EXW as a delivery term.

5.3 Coordination of Inbound Flows

In this section the inbound flows with most improvement and savings potential
are identified and presented. The improvement suggestions are divided in three
different categories. The first suggestion is prerequisite for the other two, i.e.
Suggestion 1 has to be implemented in order for the Suggestion 2 or 3 to func-
tion. The specific flows in each of the suggestions are identified, as well as the
influence these changes might have on the total logistics cost. The Suggestions
are:

Suggestion 1: Change of Term Of Delivery - Change from DDP, DDU, CIF or
CIP to EXW or FCA, i.e. the transfer of responsibility for transportation from
the seller to the buyer, SKF. Renegotiation of contracts and use of buying
power are done in order to cut total logistics costs. This suggestion treats pri-
marily full truckload flows, FTL; however, the transparency of the transporta-
tion cost is essential for revising all the mapped flows, including LTL flows.

Suggestion 2: "Milk runs" - The components are collected from suppliers lo-
cated in the same geographical area are transported to the same factory. One
main flow with high frequency and high quantity, almost full truckload that
picks up other, LTL flows with lower frequency.

Suggestion 3: The Consolidation with Outbound Distribution Flows - Long
distance, LTL flows, in order to have a high frequency delivery the LTL ship-
ments are consolidated in SKF LS terminals. Many different flows, detailed
planning required.

5.3.1 Suggestion 1 - Change of Terms Of Delivery

Based on the findings from the previous section, 5.2 Revising the Terms Of De-
livery, the FTL flows where the supplier is responsible for the inbound trans-
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portation showed to be more costly than the EXW or FCA equivalents. There-
fore, the Suggestion 1 is to change the Terms Of Delivery for the FTL flows
from DDP/DDU or CIF/CIP to EXW or FCA, when the contract with the sup-
plier is negotiated. The FTL flows that have known transportation cost are
shown in the Table 5.3.1-a below.

No. | Supplier SKF factory Transport cost Fill rate |Term Of Delivery
EUR/tonkm
4 B2 SKF Bari 0,168 FTL DDU
6 Bl SKF Villar Perosa 0,103 FTL CIP
9 C3 SKF St Cyr 0,08 FTL DDP
11 C5 SKF St Cyr 0,065 FTL DDP
14 C8 SKF Schweinfurt 0,047 FTL CIF
15 Cl SKF St Cyr 0,045 FTL DDP
16 B2 SKF Villar Perosa 0,04 FTL DDU

Table 5.3.1-a: The DDP/DDU/CIF/CIP full truckload flows with known trans-
portation cost in EUR/tonkm.

By renegotiating the contracts and taking control of the inbound transportation
for these FTL flows the transportation cost per ton kilometer could be lowered
by 54%, as shown in the Table 5.3.1-b below. The table that shows the average
transportation cost for FTL shipments in EUR/ton categorized by the Term Of
Delivery used. Important to add is that these values are based on the
EUR/tonkm transport cost and it does not necessarily have to imply the same
result if the cost is calculated in another measurement unit.

The average transportation cost for FTL shipments in EUR/tonkm categorized by
the Term of Delivery used
Fill rate DDP/DDU CIF/CIP EXW FCA
FTL 0,0796 0,075 0,037 0,023

Table 5.3.1-b: The average transportation cost for FTL shipments in
EUR/tonkm categorized by the Term Of Delivery used.
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5.3.2 Suggestion 2 - ""Milk Runs™

Earlier in this chapter it has been pointed out that the SKF factories purchase
their components domestically, but also that the majority of the factories pur-
chase from suppliers that are located in other countries, which will probably in-
crease even more in the future. At the same time, the higher demands will be
put upon the deliveries. By consolidating smaller shipments that are to be de-
livered over longer distances, several advantages can be gained. In this section
the focus is put on studying the potential coordination of inbound flows as an
improvement suggestion.

Based on the previous sections in this same chapter, the flows that use DDP,
DDU, CIF or CIP as a delivery term and have known transport cost, are identi-
fied. Also, it is considered how the already existing infrastructure, resources
and knowledge that exist within the SKF LS distribution network could be util-
ized.

Another important factor is the geographical position of the suppliers in rela-
tion to the already existing SKF LS distribution facilities, as well as the com-
ponent involved. The choice of component is based upon the characteristics of
the component itself, i.e. it should be able to fit the standard handling equip-
ment that exists at the SKF LS facilities. In addition, other transportation cost
parameters are taken into consideration - purchased quantity and frequency.
The fill rate is especially considered, since, based on the previous sections, the
full truckload flows tend to have lower transportation cost.

There are two main flows to two SKF factories that can be used for coordina-
tion with smaller flows - Supplier C1 - SKF St Cyr and Supplier C1 - SKF
Schweinfurt. These two Main Flows have high quantities and high frequency of
the studied components. There are also two Complementary Flows that go from
different suppliers to the same SKF factory as these two Main Flows do. The
frequencies and the quantities involved in the Complementary Flows are
smaller than the ones of the Main Flows, the fill rate is FTL for the first and
LTL for the second Complementary Flow. Both Main and Complementary
flows are presented in the Table 5.3.2-a below:
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Flow Supplier SKF factory | Transportcost| Fill | Term Of De-
EUR/tonkm | rate livery
Main flow 1 C1 SKF St Cyr 0,045 FTL DDP
Complementary C2 SKF St Cyr Not known | FTL DDP
flow 1
Main flow 2 C8 SKF Schweinfurt 0,05 FTL CIF
Complementary C1 SKF Schweinfurt 0,07 LTL CIF
flow 2

Table 5.3.2-a: The Main Flows and the Complementary Flows for the Sugges-
tion 2.

For detailed information about quantities, distances and frequencies for each
flow, see Appendix 4 for SKF St Cyr and Appendix 9 for SKF Schweinfurt.

By coordinating these Main and Complementary Flows with each other, the
frequency increase is 20% for the Main Flow 1, and 500% for the Complemen-
tary Flow 1. This increase is calculated in such way that the total quantity for
both flows is summed up and divided with the capacity of a full truckload,
FTL. The obtained value represents the new frequency and it is compared with
the previous frequency value. When it comes to the Main Flow 2 and its coor-
dination with Complementary Flow 2, the frequency increases with 9% for the
Main Flow and 292% for the Complementary Flow.

The increased frequency has an impact on the customer service level, since the
demand for more frequent deliveries with smaller quantities is an important
customer request, according to the SKF Group Purchasing and SKF Supply
Chain. Higher frequency is one way in which the customer service level can be
increased.

The capacity of the truck will not be optimized for the Main Flow 1 during the
entire shipment time for the both flows, and the detour that has to be taken is
approximately 15% longer than the original distance. The Main Flow 2 on the
other hand, has a less significant detour that is 5% longer than the original
route. Both distance and frequency affect the transportation cost directly.

If the Main Flow 1 is taken into consideration, the average inventory quantity at
the SKF factory in St Cyr would decrease with 17%, if the frequency increases
with 20%, given that the consumption is even throughout the year. For the
Complementary Flow 1, the average inventory quantity at the factory would
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decrease with 83% if the frequency increases with 500%, given that the con-
sumption is even throughout the year. For the Main Flow 2, the average inven-
tory quantity will decrease with 20% and with 78% for the Complementary
Flow 2, if the frequency increases with 9% respectively 292%. These values
consider the quantity and thereby also occupied warehouse or factory floor
space.”

Order processing and information costs will probably increase, since more
planning and communication between the supplier and the SKF is needed in
order to coordinate the transport.

An alternative to the Suggestion 2 could be that the goods from the suppliers
that are located nearby the SKF LS International Hub in Tongeren are trans-
ported to the Hub, consolidated with all the goods that have SKF factory in St
Cyr as a destination. There are 3 suppliers that are located approximately 200
km from the SKF HUB in Tongeren and that are appropriate for this sugges-
tion. Tentatively, the flow between Supplier C1 and SKF St Cyr could be used
as a Main Flow.

5.3.3 Suggestion 3 - Consolidation with the Outbound Distribu-
tion Flows

As a Suggestion 3, three flows have been identified. These flows do not have
known transportation cost, however, these relations are worth revising, due to
other benefits they can create, together with a possible cost reduction.

First two flows consist of the flow from one supplier to two different SKF fac-
tories, Steyr and Tudela. The supplier is located approximately 300 km from
the SKF LS distribution center located in North America. Since both flows are
LTL flows and can be coordinated into the SKF LS network, the existing re-
sources should be utilized in this case. See Table 5.3.3-a.

Concerning the transoceanic transport from Supplier A5 to both SKF factories,
the quantities per shipment are very low in both cases; in fact, the quantities are
extremely low when the distance is considered. By consolidating these flows

225 The calculations are based on actual values for each parameter involved. The calculation method is pre-
sented in the Section 3.3.1 Total Cost Concept subsection Inventory Carrying Costs.
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already in North America with the SKF outbound distribution flows, the trans-
portation cost is assumed to be lower.

The total transport lead-time in this particular case could be shortened with
30% and 65% respectively if SKF LS solution is used.?”® Since the consolida-
tion is possible, the deliveries can be even smaller in quantity and more fre-
quent. The load units are Euro pallets and SKF GSP 2 pallets, which does not
imply any extra handling costs.

Supplier SKF factory Transport cost Fill rate Term Of Delivery
EUR/tonkm
A5 SKF Steyr Not known LTL FOB Hamburg
A5 SKF Tudela Not known LTL DDP

Table 5.3.3-a: The flows from Supplier A5 to SKF Steyr and Tudela included in
the Suggestion 3.

The transportation cost in the third flow, shown in the Table 5.3.3-b below, is
not known. What makes this flow interesting is that the Supplier A2 already
has flows within the SKF Logistics Services DTS network for other SKF facto-
ries, while supplier still manages this particular flow.

A suggestion is that this flow also uses the SKF DTS flow, even though the
transportation cost of the DTS flow is shown to be higher than for the DDU
flows. Nevertheless, the service level would increase and the deliveries would
be more frequent with smaller quantities and less inventory.

Supplier | SKF factory |Transport cost| Fill rate |Term Of De-
EUR/tonkm livery
A2 SKF St Cyr Not known | Not known DDU

Table 5.3.3-b: Another flow included in the Suggestion 3: Supplier A2 - SKF St
Cyr.

228 This value is based on the comparison between actual lead-time and solution offered by DTS.
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The order processing and information costs will in this case not increase sig-
nificantly, since Supplier A2 already has communication with the SKF LS
when planning the other flows that are already included in the DTS network.
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6 Conclusions

The conclusions and recommendations based on the empirical framework and
the analysis will be presented in this chapter.

Today's business environment forces the companies to revise their processes in
order to stay competitive in the marketplace. Revising the inbound logistics
flows is not an exception. Increased focus on coordination of inbound logistics
flows is a prerequisite for securing the quality in form of the delivery perform-
ance as well as the total logistics cost perspective.

Knowing how to apply the current trade standards, Terms Of Delivery, is one
way of analyzing the inbound logistics flows. This in order to understand what
affect the inbound flows have on the total cost of the product. The choice of the
right delivery term depends on many circumstances, such as the flow of goods,
type of goods or components and customer service required.

By choosing the delivery term that provides the company with the most respon-
sibility and cost undertaking when it comes to inbound transportation, a com-
pany obtains the greatest possible control of the goods flows into and from the
company. By having control of the goods flow, a company can make warehous-
ing, production and transports more efficient, create routines and thereby cut
Costs.

A main advantage of having the supplier that is in control of the transportation
by using some of the C or D delivery terms is that the buyer does not have to
manage the transportation activity - the buyer can concentrate on his core busi-
ness. This solution could be preferred when the seller has a better agreement
with the forwarder and competence to manage the particular flow to a lower
cost. This is especially important if the goods that are transported require a spe-
cial type of transportation due to its characteristics or if the transportation in-
volves a location or a country where the seller has superior experience and
knowledge about.

However, to be able to compare if the seller indeed has the better agreement
with a forwarder, a cost transparency is required and the buyer should always
know the cost structure of the transportation, i.e. the transportation cost should
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be specified and separate from the total Component cost. This, in order to, for
the buying company, to consider the trade-offs when analyzing the risks, insur-
ance and costs that the transportation implies.

The disadvantage of using the C or D Terms Of Delivery is that the possibility
to influence the transportation procedure itself diminishes and the transporta-
tion is generally adapted to the seller's needs and specifications. The buyer
loses the possibility to affect the inbound transportation decisions that affect
other areas of the company, such as inventory carrying costs, transportation
costs, customer service level costs, warehousing costs, lot quantity costs and
order processing costs.

The opposite can be said about the E and F Terms Of Delivery, EXW, FCA,
FAS and FOB. The major advantage of using these delivery terms is that the
buyer can organize the transport according to the needs that exist within the
company and take a full consideration about the inventory carrying costs,
transportation costs, customer service level costs, warehousing costs, lot quan-
tity costs and order processing costs.

The most commonly used delivery term between SKF factories and its suppli-
ers of Components A, B and C is DDP and in total, supplier bears all the risks
and costs of the transportation in 71 percent of the relations. This shows that
SKF has let the suppliers take control of the inbound flows.

In our opinion, SKF should use the E and F delivery terms more than is cur-
rently the case. SKF is a global company that should make use of its full poten-
tial and resources such as the legal and transportation expertise that exist within
the company. An example of the expertise that already exists within the SKF is
SKF Logistics Services that operates an extensive network for the outbound
distribution.

It is also important to point out that the risks associated with the inbound trans-
portation are minimal, especially within the European Union. Both infrastruc-
ture (road) and import and export legislation facilitate the transportation within
the EU, in contrast to, for instance, other parts of the world where hijacking of
trucks and poor infrastructure with long and insecure transport lead-times give
other considerations regarding the choice of Terms Of Delivery.
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The array of the delivery terms used in SKF factories around Europe shows that
SKF does not have a consistent Group practice when choosing a Term Of De-
livery. In general, the supplier is responsible for the transportation. SKF Fac-
tory Purchasing Managers have not focused on the inbound transportation,
since the transportation cost is often included in the total component price and
the negotiations are done by the Group Purchasing Material, GPM. Therefore,
due to the mix of responsibility, the awareness of the transportation cost and its
significance is minimal.

SKF should revise the use of certain delivery terms that are applied today. In
particular, the use of DDP and CIF is, according to the theory, not applicable
for those transport conditions that are currently used by SKF.

As the empirical study shows, the knowledge about the transportation costs of
the inbound transports is poor. The transparency of the costs as well as the cost
structure of the transport cost is in many cases difficult to obtain and the rou-
tines for follow up of these costs are insufficient. By not having the transpar-
ency of the costs involved in the inbound transportation, the basic data that is
needed for decision-making is not always available and thereby it is very diffi-
cult to present numerically what the possible changes of the delivery terms
would have for an impact on the total transportation cost.

One of the reasons is that this information is available in some form and in
some parts of the organization, however, in most of the cases, it is not extracted
from the invoices and put together in some sort of record and the understanding
where this information is found is not always an easy task. There are no clear
routines within the SKF Group Purchasing organization about follow up and
monitoring of the transportation cost structure from the invoices received from
their suppliers, which could be used for evaluation and decision about the use
of delivery terms.

Since the suppliers have the control of the inbound transportation, such as de-
livery and routing, their focus is evidently put on optimizing their own trans-
portation costs, without considerations how these decisions might affect buyer's
inventory, production process and quality aspects. This is clearly seen in the
Table 5.2.2.1-a: Fill rate in relation to the Terms Of Delivery - the percentage
of total number of flows with identified transport cost in the section 5.2.2.1
Transportation Cost and Fill Rate, where the table shows that the majority of
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the DDP flows are full truckload flows, FTL, i.e. the supplier is optimizing the
load capacity of the vehicle, at his own convenience.

To return to the problem definition and the three questions raised in the Section
1.2 Problem Definition, the following recommendations are presented:

The first question, mapping of the characteristics of the inbound flows has been
the elemental process and prerequisite for getting the understanding of the in-
bound logistical system and its performance. It is presented in the Section 4,
Empirical Framework and analyzed in the Section 5, Analysis. Important to
mention is that the response frequency of the questionnaire has been 62% and
the "complete answers" were received from 34% of the respondents. This has
directly affected the obtained results.

The second question, namely choice of the most advantageous Term Of Deliv-
ery, can be seen from two different perspectives, the cost perspective and the
customer service level perspective. The risk and responsibility associated with
the transportation were not analyzed in this thesis. Nevertheless, the risk and
responsibility aspects are very important part of the Terms Of Delivery that has
to be considered when choosing the delivery terms. The inbound flows that
have the lowest transportation cost, presented in Section 5.2.2, Analyzed Flows,
are the flows where EXW is used as a delivery term, excluding the EXW flows
within the DTS network. Regarding the customer service level, the most advan-
tageous delivery terms are those EXW flows within the DTS network, due to
the high flexibility, precise deliveries and high customer service in general.
However, these flows are shown to be more costly than other inbound flows.

The main problem definition, evaluation of the potential improvements with
regard on Terms Of Delivery, has the coordination of the inbound flows as a
focus. Three different suggestion alternatives are presented in the Section 5.3
Coordination Of Inbound Flows, where the flows with most improvement and
savings potential are identified and presented.

Higher demands that are put upon inbound logistics flows, such as delivery

precision (timing and quantity) and smaller and more frequent deliveries will
require a greater need for coordination of these flows.
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We recommend SKF to complete the mapping of the inbound flows and also
include other components, besides Component A, B and C. Further, the infor-
mation about transportation cost needs to be mapped in more detail, where all
cost components are clearly identified. This, in order to have a stable founda-
tion for decision making and finding an optimal solution for each inbound flow
and for the total logistics cost aspect. Furthermore, the demands from the
manufacturing organization need to be clearly defined, as for instance if a need
for more frequent deliveries exists.

SKF needs to get more involved and have better control of the process of
choosing the delivery terms and not to let old practices rule the choice of Terms
Of Delivery today. By having more control of the choice of delivery terms,
SKF can also have a better control of the inbound flows.

When it comes to the choice of transport mode, rail transport appears to be
more suitable, due to the heavy nature of the Components A, B and C. How-
ever, the road transportation is the most used transport mode today, as the
shown in the Section 4.5.2.2 Transportation Cost, subsection Transport Mode.
The main reason for this is the superior flexibility, shorter lead-time and deliv-
ery precision of the road transport, while the cost, which is higher for the road
transport, is not as important.

Nonetheless, development in several European countries where freight fees will
be introduced for heavy truck transport, which could increase the cost of road
transport with as much as 10%, have to be taken into consideration. Also, the
environmental aspect will probably play bigger role in the future. In our opin-
ion, SKF needs to be updated about the recent developments of the rail and
combined transportation and actively explore the possibilities that this transport
mode offers.

In our opinion, there are advantages with the SKF Logistics Services taking
more control of the inbound logistics flows. In that way, SKF LS will have an
overall picture of the entire transportation activity, both inbound and outbound
transportation, which among other enables finding possibilities in coordination,
as well as the use of knowledge and expertise about the transportation market
and buying power that the SKF LS has. By doing so, the purchasing organiza-
tion will be able to concentrate on their core business; at the same time as the
transportation cost and the total logistics cost of the inbound flows could be
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minimized. In order for this solution to work, SKF Group Purchasing organiza-
tion, Supply Chain and SKF Logistics Services need to work more closely.

Below, the summary of recommendations is presented:

= Cost transparency is necessary for the decision of the right Terms Of
Delivery. Therefore, transportation cost always needs to be known, re-
gardless of who is responsible for transportation.

» |t is also important to increase Term of Delivery awareness and
knowledge within the organization in such way that, for instance, current
EU policies are taken into consideration.

= Continued mapping of the rest of the Components is required in order
to obtain a whole picture of the entire inbound flow.

» Review of the risks and responsibilities is necessary for the decision of
the appropriate delivery terms, which are not revised in this thesis.

= Review all the flows separately, also taking into account special de-
mands for each commodity flow, and examine which flows can change
the delivery terms to E or F terms. Review of the Terms Of Delivery on a
regular basis is necessary.

= Use more E and F delivery terms in general - As the results of the the-
sis show, higher customer service level for LTL shipments, lower trans-
portation cost for FTL shipments and higher cost transparency overall
can be achieved when using E and F delivery terms.

= SKF Logistics Services should have greater control over the SKF lo-
gistics flows, including inbound flow, due to already existing expertise,
buying power, resources and competence. In this way, finding coordina-
tion possibilities, as the suggestions presented in this thesis, is possible to
a greater extent. By giving more responsibility over the inbound logistics
flows to SKF LS, SKF LS can achieve a better overview over inbound
and outbound logistics flows, at the same time as SKF Group Purchasing
can focus on their core business - purchasing.
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7 Discussion

In this final chapter, the comments and thoughts we had during the study are
presented. The suggestions for further research are also presented.

7.1 The Data Used in the Thesis

The importance of the revising of the inbound logistics flows has already been
identified within the SKF and there is awareness within the organization that
this area needs more attention. This gives a positive impression, since findings
of this thesis imply that such need exists.

The critical phase of this thesis has been the data collection. As mentioned in
the Section 2.5.2 Reliability, 64% of questionnaires that were sent out were also
answered, 34% had complete answers, which means that the 34% of the total
answers had transportation cost stated. The transportation cost structure has
been the most difficult to obtain, most probably due to the lack in follow up
routines in this matter. Yet, some cases were more difficult than others and
with the help of previous projects that have taken place within SKF, the data
needed for the thesis was compiled.

Since the percentage of the complete answers is rather low, the low population
used in the calculation part of the analysis has affected the results. Therefore,
the results of the calculations can only be seen as tendencies, rather than con-
crete results.

The quality of the answers has varied; some answers were more detailed than
other. Nonetheless, apart from the transport cost structure, the answers have
been satisfying.

7.2 Alternative Work Procedures

An alternative work procedure in this thesis could have been the focus on a few
or a single SKF factory or flows. In that way, these flows could be studied in
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more depth. The missing data could have been collected manually by filtrating
supplier invoices, since the focus would have been limited.

However, this alternative would give a limited picture of the entire SKF in-
bound flow and few conclusions could have been drawn about the inbound
transportation in general.

7.3 Suggestions for Future Studies

Having started this study, it came to our attention that few theories about in-
bound logistics exist. The inbound transportation is usually left to the supplier,
for whom this is the outbound transportation. Therefore, more studies in this
field are needed, since inbound logistics is becoming more important.

An interesting suggestion for further studies is the mapping of all SKF inbound
flows, from all the suppliers for all the purchased components. This in order to
have a firm basis for the future decisions on inbound logistics and revising of
the possible coordination possibilities for all types of components.

In addition, the rail alternative needs to be explored in more depth, as well as
the impact that the potential changes would mean for the suppliers and their
processes.

Terms Of Delivery is a very broad area that besides costs also treats the risks
involved with the transportation. The risks are another area that needs to be ex-
plored in more detail.

When it comes to SKF Logistics Services, an interesting suggestion for further
studies is the affect on the organization if SKF LS is to arrange the inbound
transportation and how the work procedures could be organized between the
SKF Group Purchasing Organization, Supply Chain and SKF Logistics Ser-
vices.
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Appendix 1: Glossary Of Terms

Carrier -

Cross-docking -

Hubs -

Marshalling -

Shipper -

Shunting -

Tare weight -

Any person who, in a contract of carriage, undertakes to
perform or to procure the performance of transport by
rail, road, air, sea, inland waterway or by a combination
of such modes.?’

Direct flow of merchandise from the receiving function
to the shipping function, eliminating any additional steps
in between, including the need for storage.??®

A central connection point in a network. All transporta-
tion flows meet in this main mixing point where the
goods can be switched to other flows to any other point
of the network.?*®

Operation of moving a rail vehicle or set of rail vehicles
inside a railway station or other railway installations
(depot, workshop, marshalling yard, etc.)?*

The person who is handling over goods for carriage or
the person who makes the contract with the carrier. *

Operation of moving a rail vehicle or set of rail vehicles
inside a railway station or other railway installations
(depot, workshop, marshalling yard, etc.)?*

The weight of truck, exclusive of its contents, but includ-
ing gas, oil, etc., ready to roil. (Also called chassis
weight or curb weight)?**

227 Incoterms 2000, p 157.

228 Supply Chain Glossary, Ohio State University, http://fisher.osu.edu/supplychain/pdf_files/SChGlossary.pdf
229 Coyle, Bardi & Novack, 2000, p 454.
20 people.hofstra.edu/geotrans/eng/glossary.html

2 Incoterms 2000.

222 paople.hofstra.edu/geotrans/eng/glossary.html

23 Dictionary of Automotive Terms, http://100megsfree4.com/dictionary/car-dict.ntm#TareWeight
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Appendix 2: Questionnaire Template

Name of the supplier:
Location of the supplier:
SKF Factory:

Name of the respondent:

General Information

1. Distance in km (Supplier - SKF factory)

2. Quantity per year (tons)

3. What are the Terms Of Delivery used?

4. Number of shipments per year?

5. The transport mode used? (Road, rail, sea, air)

6. Maximum capacity of the transport mode used?

7. Filling degree (fill rate) of the container/truck/railway wagon? (Ratio of ca-
pacity used and max loading capacity)

8. Who is responsible for transportation booking, you or your supplier?
9. Which forwarder are you using currently?

10. Present order lead-time for the Component

11. Present transport lead-time for the Component.

Component/ pallet characteristics

1. Load unit used (EUR pallet, SKF half pallet, bundle, carton box, etc.)

2. Weight and dimensions of the load unit. Weight shall be specified in dimen-
sions and real weight.

3. How many units of the Component are loaded on the load unit?

4. Stacking (piling) possibilities - Is it possible to stack the components on top
of each other?

Cost Structure

1. Total transportation cost per ton of the Component. (Please state the currency
used)
2. Total Component cost per ton. (Incl. transport) Please state the currency
used.
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3. What is the present cost structure for transportation? Please state all the cost
components for the transportation per shipment (shipment=delivery). For ex-
ample: freight, terminal handling charges, customs clearance, BAF/CAF, etc.
Please state average cost per shipment for each cost component in as much de-
tail as possible.

Requirements

1. Are there any specific demands on lead-time?

2. Are there any specific demands on delivery precision?

3. Are there any specific demands on reliability?

4. Are there any special demands on handling and delivery from receiving fac-
tories?

5. Are there any other requirements?

Other Comments

General remarks on the inbound transportation. Feel free to comment anything
you find interesting to add.
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Appendix 3: Findings for SKF Steyr

Sup- Term Transport | Transport | Fill rate | Quantity Fre- Distance | Load Unit | Transport
plier Of De- cost cost (% of tons/year | quency mode used
livery | EUR/tonkm | total Com-
used ponent cost)
Al EXW 0,096 Not known LTL Low Medium Medium | EUR Pallet Road
A2 EXW 0,11 Not known LTL Low Medium Short EUR Pallet Road
A3 DDU Not known | Not known LTL Very Low Low Very Long | EUR Pallet | Sea and
Road
A5 FOB Not known 1,5% LTL Low Low Very Long | EUR Pallet Sea and
Road
B2 DDP Not known | Not known LTL Low Low Long Bundle Road
B2 DDP Not known | Not known TL High Medium Long Bundle Road




- Appendices -

Appendix 4: Findings for SKF St Cyr

Sup- | Term Transport Trans- Fill Quantity | Frequency | Distance Load | Transport
plier | Of De- cost portcost | rate tons/year Unit mode used
livery | (EUR/tonkm) | (% of to-
used tal Com-
ponent
cost)
C3 DDP 0,08 Not TL Very High | Medium Short Specific Road
known wood
support
C1l DDP 0,045 Not TL High Medium Medium Spec. Road
known wood
support
C5 DDP 0,065 Not TL Medium Low Medium Spec. Road
known wood
support
C2 DDP Not known Not TL Medium Low Medium Spec. Road
known wood
support
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Appendix 5: Findings for SKF St Cyr DGBB

Sup- | Term | Transport | Transport cost Fill rate Quantity Fre- Distance | Load Trans-
plier | Of De- cost (% of total tons/year | quency Unit port
livery | (EUR/ton | Component mode
used km) cost) used
Al EXW 0,094 Not known Not known Medium Not Medium | SKF Pal- | Road
known let
A2 DDU Not Not known Not known Medium Not Long | SKFPal-| Road
known known let
B2 DDU Not Not known Not known High Not Very | SKFPal-| Road
known known Long let
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Appendix 6: Findings for SKF Leverkusen

Sup- Term Transport | Transport | Fill rate | Quantity | Frequency | Distance | Load Unit | Transport
plier | Of De- cost cost (% tons/year mode used
livery | (EUR/tonkm) | of total
used Compo-
nent cost)
Cl DDP 0,21 Not LTL Medium Medium | Very Short | Specific Road
known wood sup-

port
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Appendix 7: Findings for SKF Muhlheim

Supplier | Term Of | Transport | Transport | Fill rate | Quantity Fre- Distance Load Trans-
Delivery cost cost (% of tons/year | quency Unit port
used (EUR/tonk | total Com- mode
m) ponent cost) used
Ad EXW 0,44 3% LTL Very Medium | Medium SKF Road
Low GSP2
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Appendix 8: Findings for SKF Puttlingen

Sup- | Term Of | Transport | Transport | Fill rate Quantity | Frequency | Distance | Load | Transport
plier Delivery cost cost (% of tons/year Unit | mode used
used (EUR/tonk total
m) Compo-
nent cost)
B2 DDU Not relevant | Not known LTL Medium Medium Very Various Road
-TOD is Long (60%) and
DDU Rail (40%)
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Appendix 9: Findings for SKF Schweinfurt PDK

Sup- Term | Transport | Transport Fill rate Quantity | Frequency | Distance | Load Unit | Transport
plier | Of De- cost cost (% of tons/year mode used
livery | (EUR/tonk | total Com-
used m) ponent cost)
C8 CIF 0,05 4,3% TL Very High Medium Medium Specific Road
wood sup-
port
Cl CIF 0,07 4,4% LTL Low Medium Short Specific Road
wood sup-
port
C7 EXW | Not known | Not known LTL Low Low Short Specific Road
wood sup-

port
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Appendix 10: Findings for SKF Airasca

Supplier | Term Of | Transport | Transportcost | Fill rate Quantity Frequency | Distance Load | Transport
Delivery cost (% of total tons/year Unit mode
used (EUR/tonkm | Component used
) cost)
Al Landed Not known Not known LTL Very High High Very SKF Road
Airasca Short GSP2
A3 Landed Not known Not known LTL Low According to Very SKF Sea and
Airasca consignment Long GSP2 Road

stock level
agreed.
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Appendix 11: Findings for SKF Bari

Sup- Term Of Transport | Transport Fill rate Quantity | Frequency | Dis- Load Unit | Transport
plier Delivery cost cost (% of tons/year tance mode used
used (EUR/tonk | total Com-
m) ponent cost)
C6 DDP Not known | Not known LTL Low High Long | SKF full pal- Road
let
C4 DDP Not known | Not known LTL Very Low High Long | SKF full pal- Road
let
Al DDP Not known | Not known LTL High Very High | Long SKF half Road
Airasca - pallet
SKF LS
Bl EXW 0,04 Not known LTL Medium Not known | Mediu Bundle Road
m
B2 DDU 0,17 Not known TL Very High | Very High | Short Bundle Road
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Appendix 12: Findings for SKF Massa
Sup- Term Transport | Transport Fill rate Quantity Fre- | Distance | Load Trans-
plier | Of De- cost cost (% of tons/year guency Unit port
livery | (EUR/tonk | total Com- mode
used m) ponent cost) used
Al DDP Not known | Not known LTL Low Medium | Short | SKF Pal- Road
Airasca - let
SKF LS
A2 EXW Not known | Not known LTL Very Low Low Long | SKF Pal- Road
let
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Appendix 13: Findings for SKF OMVP Villar Perosa

Sup- | Term Of | Transport | Transport| Fill rate | Quantity | Frequency | Distance Load Trans-
plier | Delivery cost cost (% tons/year Unit port
used (EUR/tonk | of total mode

m) Compo- used

nent cost)
B2 DDU 0,04 Not TL Very High | Very High Short Bundle Road
known
Bl CIP 0,10 Not TL Medium Medium Short Bundle Road

known
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Appendix 14: Findings for SKF Poznan

Sup- | Term Of | Transport | Transport | Fill rate Quantity Fre- Dis- Load Transport
plier | Delivery cost cost (% of tons/year | quency | tance Unit mode used
used (EUR/tonk | total Com-
m) ponent
cost)
Bl EXW 0,055 6,1% LTL Low Low Long Bundle Road
B2 DDU Not known | Not known LTL Low Medium | Long Bundle Road
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Appendix 15: Findings for SKF Tudela

Sup- Term | Transport | Transport | Fill rate | Quantity | Frequency | Distance Load | Transport
plier Of De- cost cost (% of tons/year Unit mode
livery | (EUR/tonk | total Com- used
used m) ponent
cost)
Al DDP Not known | Not known Not Medium | Very High Long SKF Road
known GSP 2
A3 DDP 0,062 36,3% LTL | VeryHigh | Very High | Very Long SKF Road
GSP 2
A5 DDP Not Appli- | Not known LTL Very Low | Very Low | Very Long SKF Sea and
cable GSP 2 Road
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Appendix 16: Findings for SKF Gothenburg

Sup- Term | Transport | Transport Fill rate Quantity Fre- Dis- Load Trans-
plier Of De- cost cost (% of tons/year guency | tance Unit port
livery | (EUR/tonk | total Com- mode
used m) ponent used
cost)
C9 DDP 2,49 1,6% LTL Very High High Very | EURPal-| Road
Short let
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Appendix 17: Findings for SKF Lutsk

Sup- Term | Transport | Transport | Fill rate | Quantity | Frequency | Distance Load | Transport
plier Of De- cost cost (% tons/year Unit | mode used
livery | (EUR/tonk | of total
used m) Compo-
nent cost)
C10 FCA 0,010 4% 100% Low Very Low Long 1600x14 Rail
00x1200
Coil
Cl1 FCA 0,022 9,4% TL Medium Low Very Long | 1100x20 Road
Omm
Coil




