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Abstract

Duni AB is a leading provider of premium solutions and products, e.g.
napkins, plates, table covers, candles and food solutions. The company has
recently made major organizational changes, i.e. going from a decentralized
organization to a centralized organization with all product development in
Malmo. There is a lot of work to be done to optimize both product and
packaging development in order to reduce logistics costs and enhance
production efficiency. The filling rate among the napkin packages is at
present low and the fact that the company has no process for introducing
new packages for napkins, has caused a large number of different box sizes.
The problem of finding appropriate packages for napkins is complex, since
many factors affect the packaging size and design. The lack of
standardization of the boxes causes consequences during transports,
handling, production and purchasing. At present Duni have no process for
introducing new boxes. For this reason, the purpose of the Master thesis was
to develop a process to maintain a limitation of boxes and develop
standardized boxes.

During the Master thesis a systems approach has been used and information
has been gathered through interviews, database searching, literature studies,
simulations in software for pallet utalization and a visit at Duni's plant in
Bramsche, Germany.

In the Master thesis a box management tool have been developed. The tool
helps to examine if existing boxes can be used for new products and
illustrates how adjustment in the number of packages per box affects the
choice of an appropriate box. An inventory of Duni’s existing packaging
solutions (primary and secondary packaging) has been done and simulations
have been carried out for each primary package, trying to find the most
appropriate packaging solution, concerning filling rate.

Duni have got an enhanced awareness of the packaging potential, as a way
to increase sales and reduce cost associated with production and handling.
The packaging function at Duni is nowadays involved at an early phase of
the product development and there is still much work to be done, trying to
reduce the amount of boxes and increase the filling rate of the boxes. By
using the box management tool it is possible for Duni to take a further step
in the process of making suitable packages for napkins.
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1 Introduction

1.1 Background

On a market where companies have a large focus on cost reductions to be
able to meet the competition from global actors, packaging has attained a
larger attention as a potential area for cost savings. Costs associated with
handling and transports, constitute an evident part of the total costs for
products produced today. Packaging solutions with high filling rate reduces
the logistical costs and constitute, indirectly, to reduce the negative
environmental effects, caused by emissions. Except for protect the product
during transports; the purpose of the packaging is to marketing the products
and in this way increasing the sales. To be able to meet demands regarding
high filling rate, stable and attractive packaging solutions in an efficient
way, it is essential to integrate the packaging in an early phase of the
product development.

Duni AB is a leading provider of premium solutions and products, e.g.
napkins, plates, table covers, candles and food solutions, that creates
enjoyable eating and drinking occasions. Duni's headquarters is located in
Malmo, Sweden and the company holds production facilities in Germany
and Poland. Duni's major markets are Central, Northern and North West of
Europe and the global reach spans more than 50 markets across Europe,
Middle East, Africa and Asia Pacific.

Duni's products can be categorized as Fast Moving Consumer Goods
(FMCG). For FMCG, with low margins, it is extremely important to keep
logistics and production costs as low as possible. Duni have recently made
major organizational changes, i.e. going from a decentralized organization
to a centralized organization with all product development in Malmd. For
that reason, there is a lot of work to be done to optimize both product and
packaging development in order to reduce logistics costs and enhance
production efficiency.

1.2 Problem introduction

Duni have an average, low filling rate on their boxes today; this result in
empty space during the transport and also more pallets to handle. In
addition, the bad filling rate increases the risks of transport and storage
damages, due to double stacking and a gained number of pallets to be
handled and stored internally.

Another problem is the large number of different box sizes, which Duni uses
for there articles today. The numerous variants results in unnecessary
production complexity, due to set-up times in the production and more
boxes to be kept in stock. The large number of different box sizes also
affects the purchasing price, as each box size is ordered in smaller quantities
than if the boxes were standardized.
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1.3 Purpose

The first step of the Master thesis is to make an inventory of the current
packaging solutions, primarily Stock Keeping Units (SKU), used today and
try to decrease the number of SKU packages and increase the filling rate.

The second step is to develop a process (box management tool) to maintain
a limitation of SKU boxes. The intention is to set up guidelines to be used
during new product development. In addition the purpose is to develop
standard Duni boxes to be used for most of Duni’s high volume products.

1.4 Focus and delimitation’s

During the Master thesis some delimitation’s has been done and focus has
been at:

e Napkins produced at Duni’s facilities in Bramsche, Germany.

e Only activated SKU boxes for napkins have been analyzed.

e Packaging solutions as repack and display pallets have been
excluded.

e When using the pallet optimizing program CAPE PACK, packaging
solutions with a filling rate below 70 % have been rejected due to
the risk for instability in the box.

e All packaging solutions being proposed, is based on EU-pallets
(1200*800 mm) with a height of 1250 mm (including the height of
the pallet it self 145 mm), weight/ pallet 1000 kg and weight/SKU
15 kg (ergonomic demands).

e Overhang on the pallets is not allowed.

1.5 Target groups

The target groups of the Master thesis are first and for most the company
management at Duni AB and the division of packaging logistics at Lund
Institute of Technology, LTH. Secondly the Master thesis is intended for
students and employees at universities in Sweden.
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2 Methods

2.1 Scientific approach

Depending on a person’s essential assumption she may have different goals
with the research. A scientific research could be illustrated in three different
method approaches; analytical, systems and an actors approach. Parallel to
these approaches there are two other ways of science; positivism and
hermeneutic. Both corresponding with the explaining and understanding
knowledge." See figure 2.1.

| The Analytical Approach |

< >

| The Systems Approach |

A
v

| The Actors Approach |

& »
< »

Positivism Hermeneutic |

Explaining Knowledge | Understanding Knowledge

Figure 2.1 The different approaches?, modified by the authors.

2.1.1 The analytical approach

Analytical approaches are based on the assumption that an observation in
reality, as a whole, could be divided into different parts, which together sum
the entirety. One way to solve a problem is therefore to break down the
problem into parts and then solve them parallel. This method means that
when each separate part is solved, the problem as an entirety is solved.’

By explaining the truth as objective and complete as possible, the examiner
struggles to find so-called, cause-effect relations. Non consideration to the
subjective view is done and the knowledge regards to be independent of the
observer.”

One example of an analytical approach could be a football manager who
hand-pick the best players, regardless their personality and solidarity to the
team. The basic idea is to create the best entirety by using the best players
and then the result becomes pure, cause-effect relations.’

! Arbnor Ingeman, Bjerke Bjorn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.62-65

2 Ibid.

% Ibid.

* Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.64
® Arbnor Ingeman, Bjerke Bjérn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.65-66

-9-
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2.1.2 The systems approach

The systems approach intends that the entirety, not equals the sum of its
parts. The approach involve, focus on the relations who affect the entirety
and the surroundings. Synergism effects emphasis between the different
parts as plus or minus and relations are as important as the parts itself.°

To be able to understand the underlying factors of different behaviours, the
examiner tries to observe connections and relations between the different
parts of the system. Fundamental is to define the boundaries of the system.’
If only the parts are observed separately, the entirety could be unable to
find.® The difference between a systems and an analytical approach is that
the result can not be applied straight on new problems.®

Relating to the football example again; the manager selects players based on
their relations to each other and the team as an entirety. The systems
approach also considers the surrounding environment, the opponents and the
playing field.*

2.1.3 The actors approach

A vital point in the actors approach is that the reality is a social construction,
which affects the human being. In this approach the entirety is obtained on
the basis of properties from the different parts of the observation. This
means that if the observers are exchanged, the new observers could develop
indivildlulazl depended knowledge and skills by seeing the reality from another
view.

According to this approach, a system consists of a socially constructed
reality, with the producing operators and its product — the reality. Carried
out correctly, the actors approach increases the knowledge of the processes
which socially construct the reality.*®

The actors approach can also be applied to the football metaphor. If a
manager chooses football team with the actors approach, the players with
most team spirit and skills would be chosen. The choices depend on the
individual manager’s vision of the players. Probably another manager would
generate another team.**

2.1.4 Hermeneutic and positivism

Traditionally, people who consider that there are not any fundamental
difference between nature and social science are called positivists or
explanatics. This approach means that methods suited for nature also suits

® Arbnor Ingeman, Bjerke Bjérn, Féretagsekonomisk metodlara,, Lund, Studentlitteratur, 1994, p.65-66

" Wallén Géran, Vetenskapsteori och forskningsmetodik, Lund, Studentlitteratur, 1996, p.26

8 Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.64

joArbnor Ingeman, Bjerke Bjorn, Foretagsekonomisk metodléra, Lund, Studentlitteratur, 1994, p.65-67
Ibid.

11 Bjérklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.64

12 Arbnor Ingeman, Bjerke Bjorn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.65-66

3 Arbnor Ingeman, Bjerke Bjérn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.128

¥ Arbnor Ingeman, Bjerke Bjorn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.67-69

-10 -
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social science, however with some adapts."® Positivists consider that the
reality should contemplate as objective, concrete, divided and not depended
by history e.g. everything should be tried empirical. Estimations and
judgement shall be replaced by measurements. This means that feelings,
valuations, religion and political statements should not contemplate as
science.®

Hermeneutics stress that the method used for nature science is inappropriate
to use within social science. The hermeneutic approach also highlight that it
is a decisive difference to explain the nature and interpret culture.'’

Analysis and interprets of the reality are entirely a result of human
interpretations and always subjective and value dependent. With an
understanding in form of linguistic and cultural fellow ship, the interpret
makes that measures are based on common opinion of the reality. The
knowledge from the hermeneutic approach depends on time, place and the
history behind it.*®

2.1.5 Our approach

We have chosen a system approach for our Master thesis. By using this
approach, all the impressions we have got from interviews with the
responsible people within the different functions at Duni, has helped us to
attain the entirety of the packaging role. It is important to understand how
the different functions interact and it is not possible, according the systems
approach, to only study each function separately. By using the systems
approach, we have tried to understand how the different functions
collaborate and see how a possible change may affect the entirety. It is not
necessarily favourable that an improvement within one function means an
improvement of the entirety. The systems approach supports both the
understanding and explaining knowledge. Our approach is situated in
between hermeneutic and positivism. The main part of the Master thesis has
been carried out with a positivistic approach through concrete studies in
computer systems, but also through the hermeneutic approach with
interpretations from interviews and theories.

2.2 Research approach

A scientific work can take two alternative paths; the verification path,
deduction and the discovering path, induction.’® Depending on, if an
examination starts in the theory or by real observations the approach is
called deductive or inductive. See figure 2.2.

The inductive approach implies starting by studying the reality and trying to
find patterns that can be summarized into models and theories.?’ By not
having any preconceived notion and expectations, the purpose with the
inductive approach is to give the researchers data that correctly reflects the

5 Arbnor Ingeman, Bjerke Bjorn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.62-63
16 Wallén Géran, Vetenskapsteori och forskningsmetodik, Lund, Studentlitteratur, 1996, p.26-28

7 Arbnor Ingeman, Bjerke Bjorn, Féretagsekonomisk metodlara, Lund, Studentlitteratur, 1994, p.62-63
18 Wallén Goran, Vetenskapsteori och forskningsmetodik, Lund, Studentlitteratur, 1996, p.33-35

19 patel Runa, Tebelius Ulla, Grundbok i forskningsmetodik, Lund, Studentlitteratur, 1987, p.17

2 Bjorklund Maria, Paulsson UIF, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.66

-11 -
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reality in a given context. To be sure that the information is both correct
and relevant, the researchers have to evolve the theories.?! When using a
deductive approach, theories are studied and then tried to be applied and
verified by empirical studies in the reality.?? Sympathizers of this strategy
claims that the best way of working, is by first getting expectations how the
world appears and then collect empiricism to see if the expectations agrees
with the reality. The expectations are built on previous empirical findings
and theories.?

If both methods; inductive and deductive, are used to and fro, the approach
is called abduction.?*

Verification path / \

DEDUCTION

Discovering path
INDUCTION

R e b D
EMPERICISM

Figure 2.2 Deductive and inductive approaches®, modified by the authors.

2.2.1 Our choice

Our Master thesis has an abductive approach. The studies started in reality
to get an overall view of the problem and then continued by focusing on
theories (inductive approach). Subsequently, the theories were tried to be
applied and verified in the reality by further empirical studies (deductive
approach). The approaches were used to and fro and finally, after gathering
all the impressions from both empirical and theoretical studies, a tool was
designed.

2 Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.34-35

2 Bjorklund Maria, Paulsson UIF, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.66
2 Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.34

2 Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.66
% patel Runa, Tebelius Ulla, Grundbok i forskningsmetodik, Lund, Studentlitteratur, 1987, p. 16-19

-12 -
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2.3 Qualitative and quantitative methods

Within methodology studies there are there two main ways of gathering
information; by qualitative or quantitative methods. Quantitative and
qualitative indicates in which format the information is gathered: figures
(quantitative) or words (qualitative).?®

The main purpose of quantitative methods is to make the studied objects
measurable, in a way that the results can be presented numerical. The
quantification is a question of the level of preciseness during the
observation. To obtain precise observations, the observations must be
objective measured.”” One common quantitative measurement tool is
questionnaires, with predetermined answering alternative. The method
assumes that the researcher has knowledge of the examined phenomenon
and that the respondents can fit their opinions of the reality, in the
predetermined answering alternatives.”® Followers of the qualitative
methods oppose to the method of making everything measurable. They
think that the quantitative method do not measure anything else than the
observers understanding of the occurrence. Despite all, it is the observer
who defines the questions and the answering alternatives.?® As a starting
point for the qualitative studies, all phenomena consist of a unique
combination of qualities or characteristics and that is why it is not possible
to measure or weigh it.*° To really understand how people interpret the
social reality, they must be observed —what they do and say — and have the
satisfactory opportunities of expressing themselves with there own words.
For this reason observations and open interviews are ideal for qualitative
studies. Qualitative studies are flexible and the collected data can
consequently be adapted to the environment that the research object is
present in. !

2.4 Primary and secondary data

When gathering information to a study, the information can either be
primary or secondary. Information that has been collected for the first time,
from a single person or a group, is called primary data. The author goes
straight to the primary information source and the data collected are tailor
made for the specific problem. Primary data can be collected through
various methods; interviews, observations or questionnaires.*

If the information instead is collected from other sources, e.g. literature, the
information will be secondary. The author then collects information which
IS not straight from the source, but based on information collected by others.
The problem with this kind of information is that it is often collected in

% Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.38

" Andersen Heine, Vetenskapsteori och metodlara, Lund, Studentlitteratur, 1994, p.69-70
28 Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.38-39

# Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.39

% Andersen Heine, Vetenskapsteori och metodléra, Lund, Studentlitteratur, 1994, p.70-71
% Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.39

% Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.152

-13-
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another purpose than the authors. However, it is often favourable to use both
primary and secondary data within research.®® *

2.5 Methods of information gathering

There are four main ways of gathering information: literature studies,
interviews, questionnaires and observations.

2.5.1 Literature studies

Literature studies are used to review earlier published information, within
the areas that are supposed to be examined. The literature can e.g. consist of
non-fictions, newspaper articles or specific company information. The
benefits with literature studies are that they relatively fast, can provide an
overview over the area. Although, it is important to be aware of that
information could be slanted or incomplete, when using secondary data.®®

The literature studies during the Master thesis were mainly carried out
through library searching, article searching through data bases and by using
the Internet. The literature studies formed a theoretical frame of reference
for our problem and constituted as a good base for our theoretical chapter.
This information which primarily consisted of non-fictions could be
considered as secondary data. The information used for the empirical
chapter, on the other hand, where collected from internal sources at Duni
and could therefore be considered as primary data.

2.5.2 Interviews

Qualitative methods are usually interviews which are directly connected to
the purpose, primary data. Interviews could also be of a quantitative
character if the questions are designed within simple quantifiable answers.
There are usually three ways an interview can be carried out; structured,
semi-structured or unstructured. The most suitable method depends on the
character of the problem. If the result shall be quantitative analyzed, a
structured interview is to prefer. Although the disadvantages with this
interview method are that questions can not be adapted to the specific
interviewee and interview situation.*’

However, if the result shall be qualitative analyzed, a semi-structured or
unstructured interview method has to be used. These methods make it
possible to design the interview and adapt questions gradually as the
interviews are carried out. When using a semi structured interview,
comprehensive questions has been made, which can be expounded during
the interview. An interview is usually personal, even though it exist other
common interview techniques like; group interviews or focus groups.*®

% Jacobsen Dag Ingvar, Vad, hur och varfér?, Lund, Studentlitteratur, 2002, p.153

3 Arbnor Ingeman, Bjerke Bjérn, Féretagsekonomisk metodléra, Lund, Studentlitteratur, 1994, p.241

% Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.52-54, 67-
70

% Ejvegard Rolf, Vetenskaplig metod, Lund, Studentlitteratur, 2003, p. 59-62

% patel Runa, Tebelius Ulla Grundbok i forskningsmetodik, Lund, Studentlitteratur, 1987, p.102-103

% Bjorklund Maria, Paulsson UIF, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.52-54
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Primary data has firmly been gathered during interviews with employees at
Duni’s headquarters in Malmé and production unit in Bramsche. The
interviews were implemented in two sets. In the first set we used an
unstructured interview method with our supervisor and a product developer
at Duni. The interviews took shape of, what could be described as a
discussion. This gave us good background information about how the
company works and which problems exist. In the second set we used more
structured interviews with responsible people within each function at the
production unit in Bramsche. The interviews were based on, in advanced
fixed patterns, a semi structured agenda. The interviews had semi structured
character, as both we as interviewers and the interviewees had a certain
freedom to digress from the fixed patterns. Some interviews were also
complemented with semi structured interviews per phone and structured
interviews per e-mail.

2.5.3 Questionnaires

By using questionnaires it is possible to receive a large quantity of primary
data, with a relative small effort. Questionnaires consist of a number of
standardized, in advanced defined questions and answering alternatives. The
answering alternatives can e.g. be graded from 1-5 or based on yes or no
questions, but the respondent can also be offered to give more open and
graphic answers.

One of the questionnaires disadvantages is that body language and other
information channels not are included. With questionnaires, the risks of
misunderstandings are more obvious than with interviews, where the
respondent has the opportunity to easier ask for clarifications.*

We have not been using questionnaires in our Master thesis, but our
interviews by e-mail could more resemble as questionnaires, since no body
language and information channels could be included.

2.5.4 Observations

One method of increasing the amount of data is by doing observations.
Observations are particularly useful when collecting information within
areas touching patterns of behaviour and course of events. Besides,
observations are often useful in laboratory situations, e.g. at tests and
experiments.”® Observations can be carried out in a numerous ways. The
observer can take an active part in the observation, so called participation
observation, or observe the event from outside. The observed person can be
informed of the observation, or the observation can be done on the sly.*

Observations were used when the existing packaging solutions were
inventoried, and a box management tool was developed. The observations
took shape as pure experiments in CAPE PACK, to examine the boxes
suitability.

% Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.53-55
0 patel Runa, Davidson Bo, Forskningsmetodikens grunder, Lund, Studentlitteratur, 1994, p.74
“ Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.53-55
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2.6 Source criticism

To attain high quality on a survey it is important to have a critical approach
to the studied material. Different sources can be of varying trustworthiness
and the quality of the survey could be put at risk, despite various individual
interprets has been considered. If a meaningful analyze should be achieved,
is it significant that the information, which underlies the analysis, is correct.
Unfortunately, this is not always the case. Sometimes, the information can
be influenced by actors, who are driven by there own interests. In these
cases the information risks to mediate a misleading description to the
examiner.

Taken all in all, a critical approach to sources and knowledge about how
these can be evaluated, two demands to being avoided are misled. By being
source critic, possible insufficiencies can be noticed and the reliability of the
source can easier be valued.*

2.6.1 Concepts to consider

Studies credibility can be measured through Validity, Reliability and
Objectivity. By reaching a high level of these three factors throughout the
Master thesis, a high credibility can be achieved.

2.6.1.1 Validity

Validity represents in which extent, the method measures, what really is
intended to be measured. Two ways of increasing the validity in surveys are,
by using various perspectives and seeking information from several
independent sources.* High validity can also be attained by having clear
and none slanted formulations, when using interviews and questionnaires. In
addition, the choice of method can affect the validity. Though one problem
is to know how valid a method really is.**

2.6.1.2 Reliability

Another way of measure a study’s credibility is reliability, which assure that
the research gives a reliable and stable outcome. The reliability is high if the
same value can be attained at repeated measurements. With high reliability,
random mistakes can be avoided and e.g. be examined by control
questions.” If a person is interviewed, or the same time measured several
times, the result ought to be equal if good reliability shall be achieved.
Similar to validity, the reliability can also be affected by the choice of
method.*

The concepts of reliability and validity can be clarified with help of the
three dart targets, see figure 2.6.1.2 below. The left picture, illustrates both
low validity and low reliability. The picture in the middle shows high

2 Sjpstedt G, Stenstrém P, Vilseledning pd Internet, Lund, Studentlitteratur, 2002, p.11

“% patel Runa, Davidson Bo, Forskningsmetodikens grunder, Lund, Studentlitteratur, 1994, p.85

* Wallén Goran, Vetenskapsteori och forskningsmetodik, Lund, Studentlitteratur, 1996, p.61-62

* Bjorklund Maria, Paulsson UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.64-66
¢ Wallén Goran, Vetenskapsteori och forskningsmetodik, Lund, Studentlitteratur, 1996, p.66
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reliability but low validity and on the picture to the right, both the validity
and the reliability are high.*’

&

Figure 2.6.1.2 The concepts of reliability and validity*®, modified by the authors.

2.6.1.3 Objectivity

Obijectivity referring to in which extent, valuation and individual people’s
opinions affects the study, i.e. the researcher must not be affected by outside
scientific valuations.*® Within research now days, it is accepted that a
researcher can not be entirely neutral, in relation to the research project.
Regarding, both specifying the problem, how the surveys are carried out or
in relation to the information collection, the researcher in different phases
during the process must make standpoints that could affect the outcome.
How the researcher will handle the complexity of the objectivity problems is
related to his epistemology starting point and of course the research’s type
of problem.*

2.6.2 The trustworthiness of the Master thesis

Since the extent of the Master thesis has a broad character, we attained high
knowledge within packaging logistics by reading several books and articles
within the area. As literature have been gathered through several sources,
possible source of errors are reduced. This gives the Master thesis high
validity. Another aspect we have considered is, if the sources have had any
personal gain by describing a result in a certain way. Regarding information
received from Duni, we have not had any reason to be suspicious of the
contents in these. By interviewing responsible people within all functions
(product development, purchasing, logistics, production, packaging and
market) at Duni, instead of just some of them, the validity as well as the
objectivity has been maintained. During our studies and analysis of the
existing packaging solutions and when we developed the box management
tool, the tests have been repeated and controlled to secure the reliability.

4 Bjorklund, Maria, Paulsson, UIf, Att skriva, presentera och opponera, Lund, Studentlitteratur, 2002, p.65
“8 bid.

 Ihid.

% patel Runa, Tebelius Ulla Grundbok i forskningsmetodik, Lund, Studentlitteratur, 1987, p.44-45
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2.7 Master thesis work procedure
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Figure 2.7 The model of procedure for the Master thesis.
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3 Theoretical frame of reference

Logistics is an area in continuous development. Except for focusing on the
distribution, logistics also covers material supply systems and production
systems, from raw material to the end consumer. Companies have realised
the logistics potential as a competitive business driver since the market
economy constantly demands more efficient, rational and environmental
solutions.™

The logistic chain, from producer to customer, becomes more complex as a
result of a gained number of customers specific products are requested. The
globalization of the world economy has forced companies to focus and
move their activities towards new international markets and customers,
which have different demands regarding the product features. The products
shall be delivered in a certain way; on a certain time, which requires rapid
and flexible logistic and transport solutions.>?

Logistics could briefly be described in terms of the knowledge to co-
ordinate and streamlining the control of the material flows, including
transports and information; inbound (materials management), outbound
(physical distribution management), internal (logistics management). This
three terms could be expressed as, the business logistics, also called MA-
system (material administration).> See figure 3

Logistics can be divided into two main parts; structure and controlling. The
structure part includes production, distribution, storing, purchasing and
supply systems. The controlling part includes planning and performing
effective material flows.**

Figure 3, the logistic system, is an overview of the process of planning,
implementing and controlling the efficient flow and storage of raw
materials. The system also includes inventory, finished goods, services, and
related information from point of origin to point of consumption for the
purpose of conforming to customer requirements.

® Lumsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 17

*2 Ibid.

%2 persson Géran, Virum Helge, Logistik fér konkurrenskraft, Lund, Studentlitteratur, 1998 p. 12-14
** Ibid.

% Ibid.
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Supply system Product system Distribution system

Supplier v‘ Production Store |—>|Consumer|
Supplier A‘ Production Store |—>|Consumer|

Materials management Physical distribution management

Business logistic

— = Movement/transport

Figure 3 The logistic system®, modified by the authors.

During the later decades, the development within logistics has accelerate,
from the early 60°s with large focus on optimization and improvement of
separate  activities (material handling, packaging, storing and
transportation), via total cost analyses, lean production and Just-In-Time
further to today’s Supply Chain Management (SCM) with support of
information technology systems and outsourcing by means of third and four
part logistics.>” Outsourcing includes a third part, controlling and
performing a value increasing activity in the link between two parts; e.g.
assembling, storing, transportation. By handing over responsibility to a third
part, it is often easier for the company to focusing on their core competence.
However, divided opinions exist, if outsourcing is favourable or not.™

One of the most essential tasks within production logistics during the
decades has been to design strategies to; reduce costs and tied-up capital,
reducing lead times, increase flexibility and customer service.*

In the 80’s, two strategies for optimizing the material flow through the
company were developed by Toyota; lean production and Just- In- Time.
Both strategies advocate the weight of manufacture directly towards
customer orders and reducing the waste. Just-In-Time focuses on reducing
the inventory levels by, striving to supply right amount material at the right
time. Lean production on the other hand, focuses on reducing unnecessary
activities and to eliminate the waste.®

In the 90's, the Supply Chain Management became a natural development
within logistics. To increase the control and maximize the efficiency of the
logistic system, from raw material to end consumer, the companies are
forced to improve relationships with suppliers.®

% persson Géran, Virum Helge, Logistik fér konkurrenskraft, Lund, Studentlitteratur, 1998, p. 23

*7 persson Géran, Virum Helge, Logistik fér konkurrenskraft, Lund, Studentlitteratur, 1998, p. 12-14

%8 Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialflsden, Lund, Studentlitteratur, 2005,
p.22-23

% persson Géran, Virum Helge, Logistik fér konkurrenskraft, Lund, Studentlitteratur, 1998 p. 12-14

& Ipid.

® Ipid.
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Improved information technology have made it possible for companies to
act on global markets and locate their manufacturing and storing units in
different parts of the world (outsourcing). At globalization and
centralization, the business systems obtain a more vital function as a
communicator and to control the inventory, transmit information, planning
production and transportation.®?

During the later years the understanding of the packaging’s role as an
important component in the logistic chain has recognized. Packaging
logistic is a new area within logistics where the packaging is considered as a
part of the logistic chain and thus not as an isolated part with only a
protective function.®® The concept of packaging logistics focuses on the
synergy’s achieved by integrating the systems of packaging and logistics
with the potential of increased supply chain efficiency and effectiveness,
through the improvement of both packaging and logistics related
activities.®

Packaging also affects the supply chain effectiveness because it represents
an interface between the supply chain and its main customer: the end user,
and enables the chain’s primary task i.e. serving the end consumer, to be
accomplished. Packaging is a vital tool in the marketing mix, too often
ignored by companies, even though twice as much annually is spent on
above-the-line advertising and promotions. By its marketing capabilities and
properties, packaging plays a decisive role in facilitating meeting the
consumers’ needs and expectations.®

Logistics plan, implement and control, while packaging contains, protects,
secure, promotes, sells and informs. Saghir (2002) suggests the following
definition of packaging logistics: ** The process of planning, implementing
and controlling the co-ordinated Packaging system of preparing goods for,
safe, secure, efficient and effective handling, transport, distribution,
storage, retailing, consumption and recovery, reuse or disposal and related
information combined with maximising consumer value, sales and hence

profit”.%

©2 Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialflsden, Lund, Studentlitteratur, 2005,
p.22-23

% Lumsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 17

© Saghir Mazen, The concept of packaging logistics, 2004, p.4

% Klevés Jenny, Saghir Mazen, Introducing the concept of design for packaging logistics, 2004, p.4

% Saghir Mazen, The concept of packaging logistics, 2004, p.4
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3.1 Packaging on different levels

Packaging may be classified as primary, secondary or tertiary, reflecting the
levels of packaging. These definitions should be used together with the
consideration of packaging as a system, with hierarchical levels. The
system’s approach highlights interaction between the different levels of
packaging and facilitates an understanding of their interdependence. It can
therefore be argued that the performance of the packaging system is affected
by the performance of each level and the interaction between these levels.®’
See figure 3.1 below.

Figure 3.1 The different levels of packaging.®®

67 Klevés Jenny, Saghir Mazen, Introducing the concept of design for packaging logistics, 2004, p.3
% http://www.ecr.se, 2006-10-30
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3.1.1 Primary packaging

Other common names for primary packaging are: Consumer packaging,
Consumer Unit, CU, CoP, C-pack, Multiple pack, Multipack

The main functions of the primary packaging are to make the product
available and to protect and maintain its qualities.® The consumer
packaging should also promote the product by an appealing design and
décor. Other things to consider when designing a primary packaging are
product information, size of the package and further that it should be easy to
open and reseal.

The primary packaging’s outer dimensions are an important issue. Together
with the secondary packaging the consumer packaging should be well
adapted to pallets. If the secondary packages do not fill out the pallet’s
bottom area, the filling rate will be reduced and the logistic efficiency
worsens. A reduced filling rate increases the risks of goods damages, when
pallets are stacked on top of each other.™

The primary packaging also has to meet a number of other demands as for
example: "

Be cost efficient.

Inform the end consumer of its contents.
Demand a little amount of material.

Be well adapted to shop shelves.

Be stackable.

3.1.2 Secondary packaging

Other common names for Secondary packaging are: SKU, Multi-Unit
packaging, Outer packaging, S-pack, Trade Unit, Case, ReP.

The secondary packaging is a group packaging containing an appropriate
number of primary packaging.”® In many cases, the secondary packaging
equals an orderable unit. The secondary packaging’s most important task is
to protect and keep the primary packaging together until they reach the shop
shelf. The secondary packaging should be adapted in a way so that it easily
can be picked, handled, stored, loaded and unloaded in its way from the
producer to the store, where it should be easy to open.

The pallets, from the producer, are usually split up at the distribution centre,
where the secondary packaging’s are loaded together with goods from other
manufactures for further transportation on mixed pallets or roll containers. It
is important that the secondary packaging is standardized so that together

% Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.13

™ http://www.ecr.se, 2006-10-30

™ Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.13

" Ibid.
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loading is facilitated and that the secondary packaging endures the stresses
this involves. The maximum weight of a secondary packaging is set to 15 kg
for secondary packaging that are picked or handled manually, if no other
agreements exist between the involved parts.”

3.1.2.1 Corrugated board

The combination of one or two sheets of paper, called outer plies, glued to a
corrugated inner medium, called fluting, are the most common types of
corrugated board, see figure 3.1.2.1a. Usually the types are called single or
double wall corrugated board, see figure 3.1.2.1b and 3.1.2.1c. Depending
on the combination of outer/intermediate plies and flutes, several layers give
the overall structure a better strength than each distinct layer. For transport
operations involving heavier cargoes, severe climatic conditions and
mechanical stresses, the triple wallboard is a better option, see figure
3.1.2.1d. 7™

The corrugated board constructions are well known for its ability to, support
heavy weight and the bearing capacity increase with the number of plies and
the quality of used paper. An increased number of plies also give corrugated
board considerable increased rigidity and resistance. The air circulating in
the flutes serves as an insulator, which also provides excellent protection
against temperature variations.”® The corrugated board is, from an
environmental point of view favourable as it is made of renewable raw
material.”’

In the figures below, four alternatives of corrugated board are described:

Single face outer ply Adhesive

Figure 3.1.2.1a Single face corrugated board consists of one ply of fluted paper, which a
paper or cardboard is glued onto."

"8 http://www.ecr.se, 2006-10-30

™ http://www.fefco.org

" Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.10

™ http://www.fefco.org/

" Dominic, Chris, et al Férpackningslogistik, 2000, p. 15-16

"8 http://www.tis-gdv.de
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Top outer ply

JAVAVAVAVAN

Bottom outer ply

Figure 3.1.2.1b Single wall (double face) corrugated board consists of one ply of fluted
paper which is glued between two plies of paper or cardboard.”

Intertnediate
ply

Figure 3.1.2.1c Double wall corrugated board consists of two plies of fluted paper glued
together by one ply of unfluted paper or cardboard and the exposed outer surfaces of which
each are covered with one ply of paper or cardboard.®

Figure 3.1.2.1d Triple wall corrugated board consists of three plies of fluted paper glued
together by two plies of paper or cardboard and the outer surfaces of which are likewise
each covered with one ply of paper or cardboard.®

™ http://www.tis-gdv.de 2006-11-01
& |bid.
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3.1.2.2 ECT

The most favourable material test to predict a box’s stacking strength is the
ECT (Edge Crush Test). ECT measures the columnar strength of the board,
the amount of force required to crush a piece of board standing on its edge
with its flutes vertical.® It is vital that the end and side walls are arranged
upright when constructing cartons. In this way, the flute can withstand
greater pressure when it is stacked. In contrast, horizontal flutes will have a
very poor rigidity and can easily be crushed, see figure 3.1.2.2.%

Figure 3.1.2.2 When the corrugated boards are arranged in this way, the flutes will collapse

if it is exposed for pressure. The Carton strength is compromised and the entire stack may
collapse.®

8 Twede Diana, Selke Susan E.M., Cartons, Crates and Corrugated Board - Handbook of paper and wood
packaging technology, Pira International, 2005, p.419

® hitp://www.tis-gdv.de 2006-11-01
# 1bid.
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3.1.3 Tertiary packaging

Other names for the tertiary packaging are: Unit Load, transport
packaging, Dispatch Unit.

Tertiary packaging is used when a number of primary or secondary
packages are assembled on a pallet or a roll container.®® The choice of
tertiary packaging is mainly based on, the types of products which should be
transported. For some products a shrink film wrapper might be enough,
while other might demand the supporting walls of a box to allow stacking
on the pallet. When dimensioning a transport packaging it is important to
consider the product’s sensitivity to different stresses, transport means and
routes as well as the country of destination. It is also important that the
transggort packaging is well adapted to the load carrier to attain high filling
rate.

3.1.3.1 Pallets

According to Swedish standard, SS 84 10 00, a pallet consists of two
horizontal, rectangular plans which are separated by blocks. The blocks are
designed and located in a way that a forklift truck can handle the loading
pallet. The loading pallets are first and foremost used to create unit loads,
which can consist of one or several types of goods. The pallets are used for
intern handling, at storage and within transports over longer distances.
There exist both returnable and non-returnable pallets. The most frequently
used pallets are the returnable pallets, which has certain standards for
construction, material and measurement. The most common returnable
pallet is the EU-pallet, which standard measures are 8001200 mm. The
height of a EU-pallet can vary between 144 - 151 mm and the maximum
loading height is set to 1250 mm inclusive the height of pallet it self. See
figure 3.1.3.1 below. In England, the UK-pallet, with the dimensions of
1000*1200 mm is common.®” These standards are necessary both from an
ergonomic point of view and to allow double stacking. In Germany it also
exist a standard with the maximum loading height of 1650 mm, inclusive
the height of pallet it self. ® The maximum load capacity allowed for an
EU-p%IIet is 1000 kilo and the averages weight of the pallet it self is 22-23
kilo.

mm

: I 144-151

Figure 3.1.3.1 Pallet dimensions*, modified by the author

& Article compendium, Packaging logistics, p.7

& Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.12-14

8 TFK, institut for transportforskning, Materialhantering, 2002, p. 69

8 |arsson Everth, Doctor Technical Logistics, 2006-10-30

8 TFK institutet fér transportforskning, Materialhantering, 2002, p. 70

% http://www.ecr.se, 2006-10-30
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3.2 The packaging functions
The packaging has three main functions, see table 3.2:

Market
function Graphic design, format

Legislative demands and marketing
Customer requirements/ consumer
convenience for

end use as well as distribution

Environmental
function Recovery/Recycling

Dematerialization
One- way vs. Reusable package
Toxicity

Flow function Facilitate distribution

Protect both the product and the
environment

Provide information about conditions
and locations

Table 3.2 Overview of the three different packaging functions.**

3.2.1 The market function

The market function includes features such as design, ergonomics and
layout i.e. activities that add value to the product in relation to the end
consumer. The packaging should transmit a message to the customer and
attract the customer through an appealing design or layout. The packaging
also has to meet customer demands such as child resistant closure and
ergonomic design e.g.

3.2.2 The environmental function

The environmental function includes activities trying to reduce
environmental stresses, improving resource economy and facilitate
recycling and reuse of packaging material. By selecting the right packaging,
the packaging material consumption is optimised considering the product
and the distribution. Examples of the environmental function are the
reduction of the amount of packaging and the facilitation of the separation
of a packaging into its different component materials. %

3.2.3 The flow functions

The flow function includes integral functions of the packaging which
contributes to facilitating the handling in the supply chain. Supply of
packaging, internal material flow, packing activities, unpacking, disposal
and return handling are all part of this function. To smooth the progress of
distribution in the supply chain there are three main flow functions;
Facilitate goods handling; Protect the product and Identify the product.®

° Saghir Mazen, The concept of packaging logistics, 2004, p.6

°2 Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.21-23

* Ibid.

° Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialflsden, Lund, Studentlitteratur, 2005,
p.102-108
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3.2.3.1 Facilitate goods handling

The most associated issue of packaging logistics is to facilitate the goods
handling. This can be done in several ways. Some common procedures are
presented below:

The use of unit loads

To facilitate efficient handling and storage, product protection and the
environment during handling and to identify the product, the product is
often covered in a package or loaded onto a load carrier. It is important that
the primary package, which is used when promoting the product to the end
customer, can be loaded into bigger packages, secondary packages.
Together loading makes it easier to store and to handle the products and
facilitates the material flow of the products to the end consumer, with higher
transport and storage utilization, more efficient handling and less handling
damages. The secondary packages are often put on a tertiary package, a
standardized EU-pallet. The pallets are then often transported in a container
or on a truck. By using standardized unit loads, i.e. same size and shaping
for pallets and containers, the handling through the supply chain gets easier.
To use the unit loads and the transportation system efficient, a size relation
between the different levels of unit load is necessary.

To maximize the loading capacity and reduce the transport damages, there
must be a struggle to ensure that the maximum number of product fits each
pallet exactly, and that a certain number of pallets fit a container exactly.*

Volume efficiency
To achieve a good economy through the distribution, high volume
utilization is essential. There are two different types of volume utilization’s:

e Internal filling rate — the filling rate of the product in the packaging,
figure 3.2.3.1a.

e External filling rate — the filling rate of the packaging on the load
carrier, figure 3.2.3.1b.

368 368

Figure 3.2.3.1a Internal filling rate.*® Figure 3.2.3.1b External filling rate.”’

% Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialfldden, Lund, Studentlitteratur, 2005,
p.102-108

% CAPE PACK software.

 Ibid.
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The internal filling rate primarily depends on the way the package is
designed. By integrating packaging logistics at an early stage of product
development, a high internal filling rate is easier to achieve. However, there
are not always good aspects in reducing the package size. In some cases a
bigger package brings a better exposure value from a market point of view.
The external filling rate is a measurement, describing how well the packages
are adapted to modular standards, i.e. fitting to an EU-pallet. To accomplish
maximum, internal and external filling rates, an overall view on the three
factors product, packaging and distribution environment has to be applied.*®

Consumption adaptation

When developing a package it is advantageous to design the packages from
a consumption point of view. With an increased rate of turnover and a
reduced rejection rate, an adaptation of package size results in lower
handling costs.*

Weight efficiency

By reducing the weight of the packaging, more packages can be transported
on each load carrier. As well as volume restrictions, the load carriers have
weight restrictions, packages with big volume and weight, reduces the
amount of actual products that can be sent.'®

3.2.3.2 Protect the product

The packaging’s main purpose is to secure the goods from different kinds of
damages.'™ Since the products are exposed to mechanical, chemical and
thermal stresses during transportation the need for a high-quality package to
protect the products is obvious. The purpose of the packaging is that it
should protect the product against the distribution environment and the other
way around. It is not only by strengthening the packaging the products can
get more secure. One way to reduce the product damages is to strengthening
the product it self, and by softening the stresses in the supply chain the need
of packaging material can be lessened.

Because of the quality concerns in the food industry it is extra important to
ensure that the packaging not have been opened or damaged during
transport. The product protection does not only depend on the way the
packages are designed, but also how the products are transported. To avoid
damages during transportation’s it is important that the products are fixated
close to the load carrier and are  well  secured.'®?

% Johansson Kenneth, Lorentzon Karlsson Ann, Olsmat Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.35-38

% Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.39

19 bid.

101 ymsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 424

192 Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.42-43
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Goods damages occur for various reasons:'*

Insufficient packaging.

The goods do not endure together loading with other goods.
Vehicle breakdowns and accidents.

Carelessness and negligent handling.

Simultaneously as the packages must protect the product, it is essential to
eliminate over packing. In some cases there can even be advantageous to
allow a few product damages to avoid over packaging, and the costs
combined with that.'® See figure 3.2.3.2.

CC‘)‘S'[S Total cost
Theoretically
optimum
packaging
choice

Costs
for Packaging costs
damages

» Product protection

Figure 3.2.3.2 Cost relations when selecting a packaging'®, modified by the authors

3.2.3.3 Identify the product

To identify the products and facilitate handling, the packaging has a
significant role as an information carrier. The package must carry
information about the product, its weight, size, number of products and
storage instructions.’® The packaging can carry information about how the
gods should be stored, handled and transported. The information can
consider e.g. if the packaging can not be exposed to high or low
temperatures or if the goods can not stand certain mechanical stresses.'”’

To make the handling easier, every package carries an EAN-code. EAN is a
global bar-code standard that is used for information carrying. The
packaging also has a function as promotion display, why factors as colour,
size and design are essential.'%

1031 ymsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 424

104 Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.42-43

105 Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.44

1% Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.45

97 umsden Kenth, Logistikens grunder, Studentlitteratur, Lund, 1998, p. 425

1% Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.45
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According to the organization ECR, the packaging must fulfil certain
demands regarding information and labelling:

Primary package

Every primary package must carry an EAN-code and information in plain
text, i.e. contents declarations. The EAN-code must be readable through the
whole supply chain and the information must be readable through the
products lifetime.*®

Secondary package

The secondary package must carry an EAN-article number, an EAN-code
and information in plain text. To that, there sometimes is information of
number of primary packages, the article number of the supplier and best-
before date.'*°

Tertiary package

It is not necessary to label the tertiary package, as its main function is to
keep the secondary packages tighter. However, all tertiary packages should
carry an EAN-code to be able to identify and store in different databases.***

3.3 The logistic system

The logistic system can be described as an open system which consists of
different parts in the supply chain, which is integrated with each other and
the surrounding, see figure 3.3a. The different parts communicate through
information interchange and material movements.**?

Supplier Factory plant DC Wholesaler End Consumer

v

——» = Transports

Figure 3.3a The Supply Chain**®, modified by the authors

Logistic systems are attached and relate to each other through three basic
cornerstones; the distribution, the traffic and the transport system, see figure
3.4b, and the mean driving force in the network is to transport objects from
one point to another. The logistic system consists of a network of goods and
load carriers. Hence it is often favourable to describe it according to the
systems approach. It is pointless to reduce costs in one separate part of the
system, if the total cost increase and on the other hand is it possible to
increase the parts costs and still decrease the total costs. For example,
increase packaging costs will lead to both lesser damages and easier
handling; which will reduce the total costs. *** ° Distribution aims to

109

http://www.ecr.se, 2006-10-30

10 1hid.

M |bid.

12 Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialfloden, Lund, Studentlitteratur,
2005, p.90-98

13 | umsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 222

14 Institutionen for Teknisk Logistik, Kurskompendium i Internationell Distributionsteknik, Lund,
Studentlitteratur, 2003, p. 205-207
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satisfy the needs of moving a transport object from one point to another in
the network and create time and space utility for the transport object. Goods
are transported between locations in the network and the demands can be
expressed in terms of order sizes, frequency, tones annually or through
flexibility.

Traffic is the physical movement, which is necessary to move the transport
object. With that traffic can be defined as a movement of the mean of
transport in a physical network.

Transport aims to receive desirable changes in the abstract network and
hence transport can be defined as a change of address. Transport can be
divided into two activities; loading which means that the transport object is
loaded on a mean of transport and unloading that the same object is
unloaded at another place and time. In this way loading links the traffic and
distribution activities together, while unloading unlinks them.
Measurements of the efficiency of the transport process can be in terms of
filling rate and delivery service.

5 Ipid.
8 Ibid
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The information system controls and merges the logistic system. Within the
information transferring, rapidly technology progresses as well as a
structural progress take place, which essentially leads to reducing the lead

times, increases flexibility and results in better consumer adaptation.™*’
Mean of transport
Truck, Train, Flight, Boat
Trailer
Container
Load carrier
Transport Traffic
Information
system
Container I
Load carrier P R Physical
Packaging ) " infrastructure
Product | Distribution
Transport object Infrastructure

Figure 3.3b An illustration of the interaction between the three fundamental elements in the
logistic systems™®, modified by the authors

The logistic system in figure 3.3b consists of three fundamental elements;
the mean of transport, the transport object, and the infrastructure. The
physical transport object is transported, between two points, by a physical
mean of transport e.g. train or truck and the infrastructure offers physical
links, which is a condition for the goods to be transported.*® To perform a
transport, a functioning infrastructure in forms of harbours, terminals,
railway tracks, roads and air ports are essential. The infrastructure is
normally own by the public sector and is complex to transform. Because of
this, the infrastructure often constitutes a restriction and condition for the
opportunity to perform a high quality transport service.'?

3.3.1 The distribution system

Distribution endures of alternately relieve of transport and storing activities.
In almost all parts of a physical distribution, companies and individuals co-
operate during both planning and handling of goods flow.'* The
distribution problematic concerns; how the products shall reach the end
consumer, how the consumer will buy, where they want to buy, which type
of service they ask for and in which quantities the want to buy. These
questions could be measured in terms of batches, flexibility, frequency or

17 |nstitutionen for Teknisk Logistik, Kurskompendium i Internationell Distributionsteknik, Lund,
Studentlitteratur, 2003, p. 10

18 |nstitutionen for Teknisk Logistik, Kurskompendium i Internationell Distributionsteknik, Lund,
Studentlitteratur, 2003, p. 205-207

9 1bid.

120 Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialfléden, Lund, Studentlitteratur,
2005, p.90-98

121 persson Goran, Virum Helge, Logistik for konkurrenskraft, Lund, Studentlitteratur, 1998, p. 75
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tonne annually.’?? The choice of distribution channel depends on the
number of participated actors, the products or services, the market, type of
suppliers and consumers. There are several reasons why middlemen should
both store and distributing the goods. Generally the middlemen have a
broader knowledge within the area of distribution and storing, which often
contributes to reducing the distribution costs.’”® The distribution often
represents a significant part of the product price. There are several signals
which indicates that the distances in the distribution system will increase;
first and foremost the internationalization and globalization of the markets,
but simultaneously, the computer technology develops and the streamlining
of the information flow. '

Figure 3.3.1, the distribution channels, shows three alternative ways to
freighting goods; either from the factory direct to the end consumer or via
middleman.'®

Factory |
Distribution Centre |
| Wholesaler | Middleman
, '
Retailer |
y ’ :

End consumer |

— = Goods flow

126

Figure 3.3.1 Three various types of distribution channels™”, modified by the authors

3.3.2 The transport system

When choosing transport system, it is important to have an overall view i.e.
to considerate the whole transport chain from supplier to end consumer.
Factors to considerate:*?’

Character of the goods (packaging, design, size)
Transport quantity

Transport distance

Point of time and punctuality

Quickness

Price

Service

Flexibility

Environmental effects

122 persson Goran, Virum Helge, Logistik for konkurrenskraft, Lund, Studentlitteratur, 1998, p. 84-85

123 persson Goran, Virum Helge, Logistik for konkurrenskraft, Lund, Studentlitteratur, 1998, p. 84-85

124 persson Goran, Virum Helge, Logistik for konkurrenskraft, Lund, Studentlitteratur, 1998, p. 74

EZ Persson Goran, Virum Helge, Logistik for konkurrenskraft, Lund, Studentlitteratur, 1998, p. 84-85
Ibid.

127 |nstitutionen for Teknisk Logistik, Kurskompendium i Internationell Distributionsteknik, Lund,

Studentlitteratur, 2003, p. 11-12
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3.3.3 The traffic system'®

The goods traffic can be divided into four main means of transport; sea, rail,
road and flight traffic. The different means of transport can also be
combined on a transport assignment and is then called combined transports.
Through combined transports, goods transports can be optimized by using
the differential characteristics (e.g. the speed of flight, big volumes by sea
etc.) for each mean of transport.

Because of the large loading capacity of cargo ships, sea transports often
have the lowest operating cost per tone km (the quantity of gods in tone
multiplied with the number of km) of the four means of transport. On the
other hand, sea transports are the slowest mean of transport. As a result of
this, sea transports have its major competitive advantages for long transports
of low valued goods. The dominated goods type for sea transports is for this
reason petroleum products, but also bulky goods as sand, lime and ore is
common. One of the strength with sea transports is the flexibility regarding
the transport routes as the sea give rise to. Sea transports also have low costs
associated to keep an infrastructure for the transports, as the sea ways
normally are free.

Railway transports have big advantages towards road transports when large
volumes of goods are transported for long distances. Most types of goods
can be transported by railway, but because of the relatively long transport
time, high value goods generates high tied-up capital, which makes it less
suitable. Railway transports are in particular appropriate for long distances,
where the mean of transport normally gives a satisfactory speed. Although
the transport times are longer than corresponding road transports. The
average velocity of a goods train through Europe is 18 km/h, which is
slower than an icebreaker.'”® Railway transports are for this reason
especially suitable for transports over long distances with large quantities of
bulky, low value goods. Because of the reasons above, a big part of the
transports within the wood and ore industries constitutes of railway
transports. The railway net is not as expanded as the road net. Because of
this, the railway traffic has not the same flexibility as road transports.
Deliveries direct to and from customers’ respective suppliers, are for this
reason hard to perform, why this is done via terminals instead. Though, by
combining different means of transport, these competitive disadvantages can
be eliminated (or in any case reduced). One example of this is when goods
are transported in containers, which easily can be unloaded from the train
and then loaded onto a truck for further transportation. However it should be
emphasised that this rearrangements often demands a lot of time and
resources.

One important competitive advantage with the railway is that it is
environmentally friendly. The railway does not contribute to any direct
pollution; however indirect pollution occurs when producing electric power.

128 Jonsson Patrik, Mattsson Stig-Arne, Logistik — Laran om effektiva materialfléden, Lund, Studentlitteratur,
2005, p.90-98
123 |_arsson Everth, Doctor Technical Logistics, 2006-10-30
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Because of its ability to transport large volumes to relatively low energy
consumption, the railway is the most efficient mean of transport, with
respect to energy consumption.

The most common way of performing both long and short transports of
goods is by trucks. Road transports are in principle the only mean of
transport which can deliver directly from the supplier’s to the customer’s
facility. With transports by road almost any kind of goods can be
transported anywhere and the size, weight and distance is of less importance
for its possibilities. It is for example; almost possible to customize a
transport route for a single order, presupposed that a passable road is
available. This makes road transports more flexible than the other means of
transport. Road transports compete with flight traffic when involving small
volumes or high value goods. When concerning transports of large volumes
with low value, the railway is the main competitor. One negative aspect of
transports by road is the large amount of exhausted fumes that truck
transports are associated with.

The major advantage with flight transports is high-speed transports over
long geographical distances. Flight transports are carried out in the same
way as railway and sea transports, only between terminals and not direct
from the supplier’s to the customer’s facility. Flight transports is the mean
of transport which causes the highest costs per tone kilometre and is for that
reason mainly used for transports of goods with high value, time sensitive
express goods, emergency deliveries and post and packages over long
distances. Increased claims of rapid and safe transports have led to a
substantial growth in demands of flight transports during the later years. In
addition, an increased outsourcing trend has led to that high valued goods
are purchased from suppliers in other continents and then transported by
flight.

Combined transports represent a combination of several different means of
transport, e.g. railway and road transports. By using the mean of transport,
which is the most efficient for each part of the transport, the total transport
can be optimized through a combination. Because of the demands to
transport goods all the way from the supplier’s to the customer’s facility, an
combined solution for sea, railway and flight transports is often enforced.
When combining transports, it is important that the interface between the
transports is efficient. For combined transports to be profitable, it is vital
that the external terminal activities at the transition between the means of
transport, is less than the cost savings through cheaper railway or sea based
long distance transports. To make the loading activities between the
different means of transport in a convenient way it is advantageous to use
standardized unit loads (e.g. containers, semi-trailers etc.). This makes the
terminal activities more efficient thus time related competitive
disadvantages do not arise.
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3.4 Module system

In many cases, the package will be loaded together with several other,
similar or closely related products in a transport. To attain high volume
utilization and create conditions for gained automization it is important to
build up size variations as modules. This involves that the modules
(packages) must be adapted to larger packages, e.i. the dimensions of the
larger packages must be physical multiplies of the smaller ones.
Simultaneously as the modules must result in an optimal volume utility of
the different load carriers, they also have to be adapted for optimal use in
each part of the supply chain. The modules must also be suitable with the
production environment, the space in the mean of transport and for demands
as e.g. good exposure in the shop shelves.**

Standards for the flow of goods and information are handled by
organizations such as; ISO (International Standardisation Organisation) and
SIS (Swedish Standards Institute). In order to effectively utilize the
production equipment, transports and warehouse resources, in-store
systems, etc., it is important to adapt all units to a modular system. SIS has
developed and designed a basic module, measuring 600 x 400 mm, in
collaboration with the grocery industry, which shall be a guiding influence
to all types of packages. The 600 x 400 mm module applies both to primary
and secondary packages and the standard is suitable irrespectively if the 800
x 1200 mm or 1000 x 1200 mm loading pallet is used. See figure 3.4

When primary and secondary packages are produced, it is important to
utilize these ideal modules. The primary package’s outer dimensions must
fit the secondary package’s internal dimensions. With this in mind it is also
important to consider the thickness of the packaging material; the package
must be able to cope with normal loads during transport, storage and
handling. The packaging material must be correctly adapted, neither too
thick nor too thin.

The secondary packages must be modularly adapted to achieve the highest
possible filling rate in the roll container or on the loading pallet. This is
easiest performed by reducing the dimension of the secondary package by
5-10 mm per secondary package. In practice this means that a secondary
package according to the 600 x 400 mm basic module should have
secondary dimensions of 590 x 390 mm.

The primary package must be modularly adapted to the inner dimensions of
the secondary package to achieve the highest possible degree of filling. The
calculation must be performed with consideration for the thickness of the
secondary package.™

%0 | umsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 422
3 hitp://www.ecr.se, 2006-10-30

-38-



- Theoretical frame of reference -

300 x 400 200 x 400 150 x 400 120 x 400 300 x 200 200 x 200

600 x 400

200 x 400

300 x 400

Figure 3.4 The module system.**?

132 |pid.
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3.5 Cost aspects

To get a proper perspective how the packaging affects the costs, it must be
placed in its right context — as an integrated part of the cycle from raw
material to deposed of the used packaging. An intelligent designed
packaging can in different ways contribute to making the cycle as efficient
as possible, from both an economical and environmental point of view.
Depending on product and branch, the packaging costs, as part of the total
product cost, vary significantly. The packaging contributes directly to the
total costs through costs for material or packaging, purchasing
administration, storage and internal handling of packaging. Simultaneous,
the packaging influences the costs in an indirect way, by making the flow
more efficient and consequently reduces the total costs in the goods flow.
The package design influences the costs for packaging and the costs for
other activities in the cycle such as transport, storing and handling as well as
for collection and recycling. By designing a packaging so it is better adapted
to a standard pallet, the volume utilization during transport increases which
results in reduced transport costs.**

3.5.1 Purchasing

As Dbusiness is becoming more competitive, purchasing and supply chain
management are increasingly recognized as key business drivers by top
managers. It often appears that buyers and supply chain managers can
contribute significantly to the company’s end result. Since most companies
today spend more than half of their sales turnover on purchased parts and
services, efficient and constructive relationships with suppliers are central
issues for the company’s short term financial position and long term
competitive power.™*

Apart from immediate savings on purchasing prices, the purchasing function
can contribute to the improvement of the company’s competitive position in
a more indirect way. This indirect contribution can take the shape of
standardization of the product assortment, reduction of stocks, product and
process innovation, reduction of quality costs (costs related to inspection,
rejection, repairs), and cutting down on production lead times. The
purchasing function can contribute to cost reduction by striving for a
reduction in product variety. This can be achieved through standardization
of specific products and reduction of the number of suppliers. This may lead
to less dependence on certain suppliers, better use of competitive bidding
and a lower number of items to be kept in stock. In practice, these indirect
contributions often turns out to be more substantial than the amounts of
money which are saved directly (i.e. exclusively by purchasing).*®

3.5.2 Production

Set-up times are a central issue within production. The set-up time is the
time it takes to rearrange product equipment, e.g. a machine, from

1338 Johansson Kenneth, Lorentzon Karlsson Ann, Olsmats Carl, Tiliander Lisa, Packaging logistics, Packforsk,
Kista, 1997, p.26-31

% Arjan J. Van Weele, Purchasing & Supply chain management —Analysis, Strategy and Practice , 2005, p.4

35 Arjan J. Van Weele, Purchasing & Supply chain management —Analysis, Strategy and Practice, 2005, p.18-19
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production of one type of product to another kind of product. The set-up
time is independent of the number of units made in the batch, the batch size.
The set-up time is more precise defined as the time from the last correct unit
in a batch to the first correct unit in the following batch. Set-up times are
capacity demanding as the product equipment can not be used for its
purpose during the set-up time. Depending on product type and process the
set-up times varying substantial, from single minutes to several hours and in
exceptional cases, days. By reducing the set-up time the available capacity
and flexibility in the production increases.*® **'

3.5.3 Pricing of transports

Pricing on transport services could either be done with the individual,
tender, contract, demand- or tariff method. The goods eventual over hang,
filling rate and height (single or double stacking) of pallet, may affect the
pricing. One of the most applied methods to explicit establishes price levels
on transport services are the tariff method. The tariff method designates a
classification i.e. a price list for cargo calculation to apply, when transport
service repeats in certain interval of time and during similar condition e.g.
regular traffic for trucks. The tariff method has traditional been used for
markets with; few sellers, several purchasers and for transports where the
goods weight, transport distance and value of the goods vary. One of the
great advantages with the tariff method is that it is possible at an early stage
to estimate the price for the transports. In this way unnecessary and time
demanding negotiations can be avoided.**®

3.6 Product development

Product development always involves a compromise of different demands.
Conflicts often occur between demands from the sales division and demands
from the purchasing and production divisions. For the sales and marketing
divisions it is important that the company can offer the products that the
customers demand. Preferably, each customer should get the product that is
most suitable for the current purpose. The product should to the greatest
extent possible, be customer adapted. For the production and purchasing
divisions, on the other hand, the manufacturing and purchasing price is a
more central issue. The more standardized the product and the detailed
components are, the easier it is to build a rational production and purchase
components to low costs. In this way a tension between large series of a few
standard products and small series of individual customer adapted products
occur. The construction division is situated in between and the various
interests must be weighed against each other, see figure 3.6 below. In time,
the company obtains a certain position; it chooses a location on the scale in
the figure. However, difficulties arise when the company needs to move
along the scale, either towards a higher degree of customer adaptation or
towards standardization. One reason for moving towards a new direction
could be that the competitors have success with their products, which forces
a strategic change. Another reason could be that new product or production
technology have been developed that e.g. allows economical production in

138 Olhager J, Produktionsekonomi, Lund, Studentlitteratur, 2000, p. 90
%7 Aniander M. et. al, Industriell ekonomi, Lund, Studentlitteratur, 1998, p.55
138 | umsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p. 604-605
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bigger series than before. To change direction within the product
development area is often associated with a lot of work.***

Sales :Constructlon . Production, Purchasing
—_— .
Costumer adaptation Standard products

Figure 3.6 Scale over the degree of customer adaptation’*°, modified by the authors

In order to get the full picture of the influences on the product development,
it is necessary to elaborate the role of packaging logistics in the product
development process. The influence of packaging logistic is not confined to
the product development process alone, it also applicable to all of the sub-
processes forming the industrial innovation process. The process shall fit
both the storing, transport- and groceries decoration better. However, many
of this standards or modules do not apply; instead they occur in the product
development without any contribution from the distribution functions.
Product development is a term for, how a product’s methods and technique
shall develop in a satisfied way and how to find balance between technique
(research and innovation) and economy (market analyze). ***

3.6.1 When choosing a new package

The development of new products or modifications of existing products
changes many conditions that have a direct impact on the distribution. Of
particular importance are parameters such as weight, volume, design and
size per trade unit or per transported unit. These parameters can be of
crucial importance for how storage, handling and transport should be
performed. To reduce the distribution costs, some branches have developed
standards and module systems for dimensioning the products. The modules
dimensions are suitable with the dimensions of the storage interior, transport
equipment and grocery interior. In many cases neither of the standards or
modules is used, but instead product development exists without any
participation from the distribution function, which may result in sub
optimization.**?

To be able to choose suitable packaging for a product, information
regarding the product and its characteristics is essential. The facts should
include definitions and information how the product can be damaged or
destroyed. Some of these facts can be received visually by inspecting the
product; others through plain measurements, while other information must
be collected from the constructor or producer. The product facts are
determined by the specific situation and affect the choice of packaging.
Some product facts to consider when choosing packaging is presented
below:**3

%% Aniander M. et. al, Industriell ekonomi, Lund, Studentlitteratur, 1998, p.44

10 |bid.

41 Bjarnemo R, Johnsson M, Jénsson G, Packaging Logistics in the Development, Article,p. 11
142 persson Goran, Virum Helge, Logistik fér konkurrenskraft, Lund, Studentlitteratur, 1998, p. 88
13 Lumsden Kenth, Logistikens grunder, Lund, Studentlitteratur, 1998, p.430
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o Structure
-The material, the product is made of and how it can be damaged.
o Size and shape
-To fit standards and modules.
o Weight and density
-Decide stiffness, stability and possible centre loads.
o Weaknesses in the construction
-Which parts can easily be broken, bent, moved, come loose or be
scratched.
o Strengths in the construction
-Which parts can stand stresses or pressures.
o Moisture sensitivity
-How the product is affected by moisture and temperature changes.
o Compatibility
-Can the product be affected by the potential packaging material and
which products can be packed together.
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3.7 CAPE PACK*

CAPE PACK is a comprehensive system for pallet optimizing. After
entering appropriate data it is possible to view a range of on-screen
diagrams and reports, to find the optimal package solution. The program is
divided into three different groups: Pallet, Arrange/Design and Casefill.

Pallet Group

The CAPE PACK Pallet Group is a simple and practical program for
solving pallet loading problems. The Pallet Group calculates the external
filling rate and proposes the best packaging pattern to fit secondary
packages (SKU’s) onto a pallet.

Arrange/Design Group

The CAPE PACK Arrange/Design Group is designed to determine the
maximum number of primary packages (CU’s) loaded onto a pallet. The
dimensions of the primary package (CU’s) could either be fixed or varying.
It is also possible to decide how the primary package should be bundled.
The program arranges a number of primary packages together and calculates
the new case (SKU), which is in turn, palletized. If the dimensions of the
primary packages are set to be varying, the Arrange/Design Group will
calculate a new size for the CU’s and evaluate various arrangements of
them.

Casefill Group

The CAPE PACK Casefill Group can be used when the case size (SKU) is
already known to compare several different case sizes for packing a
particular CU. A data base can be used to store (existing) secondary
packages (SKU’s).When the dimensions of the primary pack (CU) is
entered and the packaging settings are done, the program arrange and fit the
CU’s into the existing SKU’s. Casefill helps to find the best SKU package
and fits the maximum number of packs per pallet.

143 CAPE PACK software.
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4 Empirical findings

4.1 Company description*®

Duni has since the 50°s been a large Swedish producer of paper cups and
napkins. Today the company is a leading international provider of premium
solutions and products for handling and serving meals. During the decades,
the road has been lined with numbers of product innovations, mergers and
international expansion.

In 1949 Duni produced its first waxed paper cup and napkin made out of
thin, glazed crepe paper. The company was then known as Billingsfors
Langed AB, and was bought by the Swedish-based Bonnier Group earlier
that year. The brand name Duni was presented in the 50°s and became a part
of the official company name in 1970. The company is since 1990 called
Duni.

Nowadays the company is a leading provider of premium solutions and
products that both create enjoyable eating and drinking occasions, e.g.
napkins, plates, table covers, candles and food solutions. There are
approximately 3,300 employees in 25 countries with a net sale in 2005 of
EUR 642 million.

4.1.1 Duni’s vision and mission

Vision
“is to be the market leader in premium table top solutions for the food
service industry”

Mission

“is to enhance atmosphere and bring convenience on any eating and
drinking occasion by providing inspiring and innovative products and
concepts”

146

Figure 4.1.1 Products in Duni’s assortment
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4.1.2 The organization at Duni

| EQT |

The Duni Group

Peter Nilsson

President & CEO
[ |
Table Top Europé de Ster
Fredrik von Oelreich Lieven Cuyckens
President President
[
[ |
Duni Europe Rexcell Tissue &
P Airlaid AB
|
[ |
| Professional | | Retailer |

Figure 4.1.2 Duni’s organization'*’, modified by the authors

EQT

From the beginning the Duni Group was owned by the Bonnier Group, but
is since 1997 the Duni Group is owned by the Wallenberg Group, EQT; a
leading private equity group in Northern Europe. The Duni Groups global
activities are refined and organised into two separate legal and independent
businesses; Table Top Europe and deSter.

deSter

deSter represent 25 % of the Duni Groups total sales and is located in
Hoogstraten, Belgium. deSter started as a supplier to the airline industry in
1973, the production are both in Belgium and Thailand with a total amount
of 900 employees. deSter offers full meal and service solutions for different
needs of the airline sector, where design and innovative product
development represent the core expertise.

Table Top Europe

Table Top Europe represent approximately 60% share of the Duni Group
sales and the headquarters is in Malmd, Sweden. The company has
production units in Bramsche, Germany and Poznan, Poland. All in all, the
total number of employees within Table Top Europe is approximately 1500.
Table Top Europe focus on tissue-based products and the concepts includes
an assortment of candles, cutlery, glasses and similar products. Table Top
Europe operates its activities in two entities; Duni Europe and Rexcell
Tissue & Airlaid AB.

147
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Duni Europe

The customers at Duni Europe are divided into two main categories,
professionals and retailers. Representatives of the professional category are
for example restaurants, hotels, bars and cafés and the retailers customers
are mainly grocery stores, supermarkets, speciality retailers and interior
design stores.

The concepts for Duni Europe are:

e Table tops; napkins coverings and placemats (which represent
67 % of the sales).

e Food service; glasses, cups, cutlery, plates and serving trays.

e Food solution; cardboard and plastic food containers.

Rexcell Tissue & Airlaid AB

Rexcell Tissue & Airlaid AB provides tissue and Airlaid material for
primarily table top and hygiene applications. The production facilities are
located in Skapafors respective Dals Langed, Sweden and the production
capacity is approximately 50 000 tons annually.**®

4.2 General about Bramsche

Duni’s production unit in Germany is located in Bramsche, a small town in
North West of the country, on the border to Netherlands. The factory was
built in 1958 and was at the beginning an old weaving factory with 200
employees.**® The production unit of napkins started in 1972 and was first
and foremost intended for the German market. Over time, the importance of
the factory has increased and other factories nearby have been bought or
closed and consolidations or collaboration with suppliers have developed.**®
See figure 4.2a.
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Figure 4.2a Production plant in Bramsche
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Since the start of the factory, the production unit in Bramsche has gradually
expanded and nowadays the plant consists of four different factory parts.
The production unit is built on 53.000 m2 with about 20.000 m? of
production floor for the approximately 70 machines and with 9.300 m? for
the raw material warehouse. Wall to wall with the factory in Bramsche Duni

holds a distribution centre with an area of 23 700 mz, 1°2 1%

In Bramsche, approximately 5 billion napkins are manufactured annually.
Napkins are Duni’s best selling product and the assortment consists of
dunilin, dunicel, airlaid and 1, 2, 3 — 4 ply.™ Apart from the DC in
Bramsche, Duni also holds six other DC’s in Europe. The DC’s are located
in Sweden, Finland, Spain, England, Russia and Czech Republic.™>> See
figure 4.2b below.

1. LITHUANIA

5. BOGNIA &
HERZEGCWINA
6. YUGOSLAVIA

B=EQT O= Central DC
B = Head Quarter O=deSter
O= Production Plants ©@= Skipafors & Dals Langed

Figure 4.2b The structure of Duni, modified by the authors.
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4.3 Packaging on different levels

Duni uses the following definitions for there different levels of packaging:
CU - Primary packaging, SKU — Secondary Packaging and UL — Tertiary
packaging. See figure 4.3.

SKU UL
Pieces Consumer Unit  Stock Keeping Unit Unit Load

Figure 4.3 Duni’s levels of packages'*®

Duni offers a wide range of napkins. The material, which the napkins are
made of are tissue, Dunicel, Dunilin or Airlaid and comes in 1-, 2-, 3- or 4-
ply.

The different napkin sizes are for example:

24x24cm — as a cocktail napkin.

33x33cm — for breakfasts or snacks.

40x40cm — for price attractive lunch offers.

Classic napkins 40x40 — for conference lunches

Dunilin — premium napkin for dinners and banquets, available in 40x40 as
well as 48x48 cm.™’

4.3.1 Primary packaging

The CU packaging for napkins primary consist of printed, transparent
plastic foil. Although for some napkins Duni uses plastic bags, plastic strips
or cardboard inlayer to keep the napkins together.**® Picture 4.3.1 below,
shows a representative CU package.

Picture 4.3.1 CU package 40*40 cm napkins'>®

% Duni Logistic manual
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The print on the CU’s varies, depending on the napkin type and whether the
napkin is customer specific or not.*®® Apart from all the different napkin
standards (e.g. 24 cm, 33*33 cm 40*40cm.), the napkins also comes in
different numbers of pieces per package (e.g. 8, 10, 20, 50 psc/CU). This
causes a large number of different CU sizes. Please see appendix I, table of
all CU packages.

Depending on the thickness of the raw material and in which machine the
napkins are produced in, the dimension of the CU’s sometimes varies. This
causes extra complexity when packing the napkins, since some napkins
must be pressed together to fit inside the SKU box.***

4.3.2 Secondary packaging

All Duni SKU packages for napkins are boxes made of corrugated board.
The current number of activated SKU’s for napkins produced in Bramsche
is 67 boxes.

The reason why there are so many SKU boxes could partly be explained by
all the different CU sizes which demands different SKU sizes, customer
demands regarding the number of CU/SKU, the box design and stability
demands (different ECT values). The boxes can either be white or brown
and some of the boxes are printed, while others are blank.*®? If the annual
volume is more then 5000 SKU’s, the boxes must be Duni printed,
otherwise the boxes must be neutral.’®® Figure 4.3.2 below, shows a brown
Duni printed box.

3108270 @) w5 3109270

Figure 4.3.2 Duni printed box.**

Another reason for the large number of different SKU boxes is that Duni has
no satisfying process for introducing new SKU boxes today. When new
products are developed, new SKU boxes are often developed
simultaneously to fit the products, because it is hard to find appropriate

180 |nterview at Duni
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existing packages with the current process. This process is done manually,
which demand a lot of time and resources and often occurs in a late phase of
the new product development. The new boxes causes a large number of
different box sizes and many of the SKU boxes in Bramsche are at present
only used for 3 or fewer articles.'®

At the factory in Bramsche some of the SKU’s are packed manually, while
others are packed automatically by machine. There are no general rules
whether the CU’s should stand up or laying down inside the SKU, but to
attain good exposure of the products in the stores it is sometimes vital that
all the CU’s are packed in the same direction. The automatic packing also
constitutes a limitation of packaging patterns inside the SKU, although the
machines can handle some complex packaging patterns, but this demands
certain adjustments in the production.™®

Since the napkins generally are thicker on one side of the napkin, problems
sometimes occur when packing the napkins. If the thicker side of the napkin
is oriented downwards in the SKU, the napkins get rickety when the SKU is
exposed to pressure and the napkins risks to get creased when reaching the
end consumer. To avoid this problem, the thicker side of the napkin is
situated vertical (when standing up). In this way the constructions get more
stable and can stand higher stresses. The reason why the napkins are thicker
on one side (than the others) is because the napkins are folded and has a
perforated pattern, a design detail which distinguishes the product.®’

4.3.2.1 Corrugated board

Duni mainly uses single and double wall corrugated board for their SKU
boxes.'®® The corrugated board is primarily purchased from Delkeskamp,
who is a local supplier close to the production unit in Bramsche. The boxes
are printed at the supplier and then transported to the factory in
Bramsche.*®

4.3.2.2 ECT

The ECT value among Duni’s SKU boxes vary between 3,7-7.*° The ECT
value is determined by the packaging responsible at Duni in collaboration
with the supplier of corrugated board. The strengths of the SKU must
manage to transport two UL’s in height and the maximum weight of an
SKU is set to 15 kg.*"

4.3.3 Tertiary packaging

Every unit load leaving the distribution centre in Bramsche is covered with
shrink film both on the sides and on top of the pallet.}”> When covering the
UL it is important that the shrink film is not wrapped to tightly. If the film is

185 Interview at Duni

188 1bid.

17 bid.

168 | hid.

189 1bid.

170 Duni’s SKU database
™ Duni Logistic manual
72 Interview at Duni

-51-



- Empirical findings -

wrapped too tightly, the edges of the boxes will be crushed and the boxes
will lose much of their carrying capacity.'” See picture 4.3.3a.

Picture 4.3.3a An EU-pallet being covered with shrink film in Bramsche.'™

For internal transports within Duni in Bramsche an adhesive tape strip
around the top layer of SKU boxes is used to keep the boxes together on the
UL'™. See picture 4.3.3b below.

Picture 4.3.3b A unit load with an adhesive tape strip in Bramsche.*

4.3.3.1 Pallets

Duni annually distributes 600 000 pallets from their facilities in Bramsche.
The plant handles two different types of pallet standards; EU and UK
pallets. Mainly EU pallets are distributed from the DC in Bramsche, but also
a few UK pallets.*’”

1% Duni Logistic manual
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4.4 Duni packaging functions

4.4.1 The market function’®

Within the professional division, Duni sells whole concepts. Duni is not
only interested in selling for example white napkins, but also candles,
plates, table covers and coasters. The whole premium segment is a good
example of how Duni works to build up their brand. Example of barrier
entry’s is the hotel business, where Duni sells low margin products as
breakfast and bar napkins and coasters to make way for other products such
as season products for example Eastern, Christmas and New Years products.

Cash and carries, which represent 55 % of the turnover within professional,
have high demands regarding the packaging design. ALDI, for example
which is one of the largest Cash and carries, wants all Duni’s SKU boxes to
be shelf ready. For hotels and other customers in the professional segment,
the demands regarding the package design are not that important as for the
Cash and carries, since the packages are not exposed to the customers in the
same way.

Since the end consumers not often are in contact with the SKU’s, Duni do
not focus so much on the design of these. Although the shelf ready solutions
and the display pallets has a great marketing potential. More efforts are
done; trying to make the CU’s attractive by nice print and packaging
material. By attractive CU’s and good quality, Duni wants to maintain their
position in the premium segment for napkins. The company is aware of that
they charge a high price for their products, but the quality difference
compared to the competitors should motivate the higher price. Duni
continuously try to improve themselves by developing new unique products
and packaging solutions, which contributes for the company to maintain
their high position on the market.

4.4.2 The environmental function

The degree of reusability among Duni’s packages varies on the different
levels of packaging. The CU packages, which consist of plastic foil is not
recyclable. The corrugated board used for the SKU’s, on the other hand, can
be grinded and reused or energy can be extracted by burning the packages.
The shrink film used to fixated the packages on the pallets is not recyclable,
but the pallets can however be used several times. 1

178 |nterview at Duni
179 1bid.
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4.4.3 The flow functions

4.4.3.1 Facilitate goods handling

The use of unit loads

Duni uses unit loads, standardized pallets, to facilitate the goods handling in
the supply chain. External transports are mainly carried out on EU-pallets
(1200*800*145), but for a minority of the transports to the United
Kingdom, UK pallets (1200*1000*145) are used. The maximum height of a
regular unit load is 1250 mm (including the pallet). The German standard,
EU-pallets with an UL height of 1650 mm (including the pallet), is only
used internally at the plant in Bramsche. The reason why the German
standard is still used internally is since the DC in Bramsche is built to
handle this standard. See picture 4.4.3.1a. Duni have investigated whether it
is possible to change the structure of the DC, but since the racks, the
sprinkler system and the pillars in the building are designed for the German
standard, this change would generate far too high costs. **°

Picture 4.4.3.1a Duni’s distribution centre in Bramsche, Germany.'®*

Duni’s ambition is to adapt all of the SKU boxes as good as possible to the
load carrier (1200*800*1250 (including the pallet)), but because of the fixed
dimensions of the napkins this is often hard to achieve with a satisfying
filling rate. According to Duni’s logistic manual, overhang on either side of
the pallet is not acceptable. The only exception to this rule is when the
product is bigger than the pallet, for instance, for tablecloth rolls.*®? % See
figure 4.4.3.1a over a satisfying UL and 4.4.3.1b of examples to avoid.

Figure 4.4.3.1a A satisfying UL: Corner over corner; no space between the SKU's and no
overhang.*®
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Space between the SKU’s Not corner over corner  Overhang on pallet
Figure 4.4.3.1b Example of packaging solutions to avoid **

Volume efficiency

The internal filling rates of Duni’s packages are in general satisfactory,
since the SKU boxes are determined by the product and no standard
modules are used. The external filling rate, on the other hand is often
insufficient. The average external filling rate for boxes with no overhang in
Bramsche is XX %, which means XX % empty space in the truck. See
picture 4.4.3.1b. This could partly be explained by the fixed dimensions of
the napkins, which not are well adapted to the EU-pallets.*®®

Picture 4.4.3.1b A truck loaded with napkins.*®’

Consumption adaptation

Large customers as ALDI, ICA and IKEA have relative big influence of the
package design. The customers are able to decide the number of napkins per
package (psc/CU), the number of CU/SKU and also the print and design of
CU’s and SKU’s.'®®

Weight efficiency

Duni’s napkins are packed in CU’s made of plastic foil and then in SKU’s
made of corrugated board.*® Both plastic foil and corrugated board are light
material  which  makes the packaging weight efficient.’®

18 Duni Logistic manual
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4.4.3.2 Protect the product

Duni’s present packages protect the products against the stresses in the
supply chain in a satisfying way. If Duni, contrary to expectation receive
any claims from the customers, the quality of the box will just be
increased.™® When packing the napkins it is vital that there is some air in
top of the SKU box. By saving some space inside of the box, the SKU itself
carries the stresses instead of the products. This is extra important when the
napkins are standing up inside of the SKU, since the napkins risks to get
creased otherwise. When the napkins are laying down inside of the SKU,
this is not quite as big issue since the napkins will not be damaged.*%

To avoid product damages it is also important to avoid under hang and
overhang on the pallet. If the SKU boxes do not fill out the load pallet,
problems may occurs when double stacking the pallets. If the filling rates of
the pallets are to low, there is a risk that the pallet damages the SKU boxes.
To avoid this problem Duni has a limit regarding the under hang on the
pallet. Also pallets with overhang increase the risk of box damages, since
the stresses gets irregular when double stacking the pallets. If there is
overhang on the pallet, there is also risk that the products on the pallet bump
into the surrounding environment and gets damaged. Generally, pallets with
high external filling rate gives stable unit loads which results in less product
damages.'®
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4.4.3.3 Identify the product

Duni follows all the current restrictions regarding labelling and information
of the packaging.'** The labelling of Duni’s different levels of packaging is
presented below:

CU (Consumer Unit)

Every Duni CU package is labelled with a standard bar code (EAN 13). See
figure 4.4.3.3a below.

N || ”l . |
—_—
Code 000015

———» /7300099

Figure 4.4.3.3a Standard bar-code.'®

Each bar code symbol must be printed with sufficient clear space around it
to enable the scanner to recognize the start and the end point of the bar code.
Maximum contrast is achieved, by using black or reflex blue bars on a white
background. It is important to note that some colour combinations are not
allowed, for example, black bars on a green background.*®

The CU’s today are only labelled on one side of the package. Although one
of Duni’s major customer has requested that the bar-code should be printed
on three different sides of the CU packages. The reason why the customer
demands this kind of labelling is to facilitate the work for the shop assistants
in super markets. Labelling on three side of the packaging will, for this
reason, soon be a standard for all Duni CU packages.*®’

1% Duni Logistic manual
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SKU (Stock Keeping Unit)

For Duni’s standard boxes the bar-code is printed directly on the corrugated
board. The blank boxes are on the other hand labelled as the figure 4.4.3.3b
shows. %

Duni standard SKU label for
Retail & Professional in Europe

Label size: Width 105 mm
Height 99 mm

Type face: Arial

65 Bold

0,5 mm

EAN 128 C
Magnification 0,67 Printed on label
Symbol height 32 mm

:l_lx1%m3 ﬂ x525952101';;5‘;355:—-—:_._— :2 Bold
p— DUNILIN PASTELLBLUE AU

ENSLSNTEXT B

S\NEDI‘-;H TExT A

Spmsn —XT

Figure 4.4.3.3b Duni standard SKU Iabel.lgg

UL (Unit load)
Duni’s logistic manual recommends that at least one SKU label is visible at
the long and short side of the UL. (E)art from this, no other demands
regarding the labelling of the UL exists.
4.5 The logistic system
Duni’s logistic system principally consists of a hub system with its central
warehouse and factory located in Bramsche. The plant in Bramsche has
gradually attained a more important role as a logistic centrum in Europe.
Although the location of the plant have been questioned. To examine the
optimal geographical location in Europe, Duni carried out a research, which
considered the market, the suppliers, the infrastructure and the customer
location. The survey revealed that the plant in Bramsche was situated close
to the optimal location in Europe, which was within a 90 km radius from
Duni’s plant in Bramsche. Horst Finke, the logistic manager in Bramsche,

also emphasized that IKEA plans to build a new DC not far away from
Bramsche.”%*

Duni’s choice of distribution channel and the mean of transport generally
depend on the market, the infrastructure and on local conditions (e.g. law
and culture). For transports within Europe mainly trucks are used. Duni co-
operate their transports with both big third part logistic companies and
smaller local actors.?%?

Duni’s information system is in a continuous development and the company
has recently implemented SAP as their new enterprise system. At the
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moment the system is not completely integrated with all parts within the
Duni Group. Duni believes that the enterprise system will facilitate the co-
ordination of activities and create opportunities for better over view of the
company. Due to the globalization, it is important that the fundamental
processes and elements are attached to each other, to maintain at a high
level of communication with the seven DC’s in Europe.?®

4.5.1 The distribution system

The goods flow from the distribution centre in Bramsche either goes direct
to the customers or via middleman. Duni mainly uses wholesalers for their
distribution of napkins, since a significant part of their customers consist of
large chain stores. 80 % of the produced goods at the factory in Bramsche
are distributed on whole pallets to the distribution centres around Europe.
The remaining 20 % goes directly to the local DC in Bramsche. From the
distribution centre in Bramsche, no more than 20 % of the products are
distributed to the customers on whole pallets. The remaining 80 % are
mixed pallets, which are loaded manually at the DC for further transport to
the customers.”%*

The distribution from the factory in Bramsche to the distribution centres
could be described as a hub system, where the truck goes fully loaded with
goods to only one customer, the DC. See figure 4.5.1a. The distribution
from Duni’s distribution centre’s to the customers, can on the other hand
more be described as milk rounds, where the trucks are loaded with goods to
several customers which are distributed to the customers in the same
route.’®® See figure 4.5.1b

[ [ = &)
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Figure 4.5.1a Hub system. Figure 4.5.1b Milk round.

Duni’s distribution distances have increased through the centralization of
the organization and the increasingly globalized market. This means that the
distribution costs has become a more significant part of the product price. In
this way the choice of distribution channel in the future will be a more
central issue for Duni, to be able to competing at a high level. Horst Finke
thinks that Duni’s global enterprise can become more dominant with
appropriate distribution channel.?®
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4.5.2 The transport system

Duni’s customers can order products on pallets, half pallets or on SKU
level. When products are ordered on SKU level, the boxes are picked and
stacked manually on mixed pallets at the distribution centre in Bramsche.
The different order levels affect the structure of the transport system. When
Duni chooses transport system, the whole transport chain, from supplier to
end consumer, is considered. Factors as the design and size of the product,
packaging functions, the transport distance and quantity, price and
environmental effects, service and flexibility affects the choice of transport
system.?’

4.5.3 The traffic system

Duni have chosen to co-ordinate their external transports by them self,
instead of handing over all the responsibility to an individual third part
logistic company. The reason why, is that no other third part logistic
company have been able to offer a lower price. At present, Duni uses both
large third part logistic companies as DHL, DFDS, Schenker and Star
Alliance and small local actors to carry out their transports. See picture
4.5.3. The transports are mainly occurs by truck, but also other mean of
transports such as boat, train and flight are used. The mean of transport Duni
uses for their transports depends on the distance, load, infrastructure and
country. Road transports, by truck, are principally the only mean of
transport which can deliver directly from the supplier’s to the customer’s
facility, why this is most used. Duni has earlier used train transport at their
plant in Bramsche, but because of gained demands regarding shortened lead
times this mean of transport has revealed to be to slow. By only using train
transports for certain distances, i.e. combined transports, Duni has
succeeded to make use of the trains benefits for these routes.?®® According
to Horst Finke, one negative aspect of the increasing road transports is the
large amount of exhausted fumes that truck transports are associated with.
Duni are and will keep on working with the environmental questions, by
trying to increase the transports filling rate.?®
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Picture 4.5.3 A truck being loaded at the plant in Bramsche.?*
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4.6 Module system

At present, Duni does not have any module system neither for napkins or
any other products in the assortment. Though the company has earlier tried
to implement a standard module system, but due to the complexity of
napkins this has not been possible to carry out. The reason why napkins is a
complex product group, is because the napkins have different fixed
dimensions, based on history, which are not adapted to EU-pallets, customer
demands regarding the number of psc/CU and CU/SKU. Rexcell Tissue &
Airlaid AB, which also are included in Table Top Europe (see figure 4.1.2)
has a module system. This has been possible to implement, since the
companies handles bulk goods, which is easier to adapt to standard module
systems.?* The 40 cm’s napkin for example, is well adapted to an EU-pallet
if not the packaging material is considered. Since packages are needed when
distributing the products, the dimensions of the napkin should rather be 38,
5 cm (instead of 40 cm) to fit packaging and products onto an EU-pallet.
Today the 40 cm’s napkins are distributed with overhang, which causes
problems in the supply chain during storing and transportation. The
overhang also increases the risks of product damages.?*?

4.7 Cost aspects

4.7.1 Purchasing of corrugated board

Duni’s main supplier of corrugated board in Bramsche is Delkeskamp,
which is a local supplier 30 km from the production unit in Bramsche.
Delkeskamp has been Duni’s main supplier of corrugated board since the
70’s and is each year benchmarked. Duni has examined the possibilities of
purchasing corrugated board from a supplier in Poland (IMC) and other
large corrugated board suppliers. The supplier in Poland could offer
corrugated board to a low purchasing price, but because of the big distance
between the two plants, the distributions costs would be increased.

One of the reasons why the factory in Bramsche has chosen the contiguous
supplier Delkeskamp is according to Matthias Stuckmann, that the company
in this way merely needs a small safety stock (JIT). Another reason is that
corrugated board is bulky goods, which makes it expensive to transport over
long distances. The corrugated board which is purchased from Delkeskamp,
is manufactured from material (recycled magazines), which in turn is
purchased from nearby producer in Bramsche. The same supplier of raw
material is also used by the producer of corrugated board in Poland. The
purchasing price of the corrugated board is a central issue, since it
represents a big part of the total costs for the product.

At present, Duni has 5-6 different suppliers of plastic foil for the CU
packages and shrink film for the UL. During a 4-5 years period Duni has
been working for reducing the number of suppliers. Though there is a trade

21 |nterview at Duni
22 |hid.
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off between a few suppliers of large quantities, which includes lower
purchasing prices and several suppliers, which gives a better risk
diversification.

The rolls with semi-finished material, which the napkins are produced from,
are purchased from Rexcell in Skapafors, Sweden. See picture 4.7.1. The
Duni factory in Bramsche uses a SAP system, where 70-85 % of the
material requirements are done. Remaining orders are made by email. Is
material ordered before 16.00, the corrugated board is available 06.00 the
day after.

Generally the blank (white) boxes are more expensive than the brown
SKU’s. The blank boxes also require labels that have to be attached to the
boxes in the factory in Bramsche. By increase the purchased amount of
already high volume SKU?’s, there is less profit to gain than increasing the
purchased amount of low volume boxes. When introducing the shelf ready
packaging, new product equipment must be procured, to be able to produce
the new solution. This includes a large investment for Duni.?*

Picture 4.7.1 Rolls of semi-finished material in the production.***

4.7.2 Production

All the different CU and SKU sizes causes unnecessary complexity in the
production, since product equipment must be rearranged when changing
form one package to another. The set-up times in Bramsche varies markedly
and can be up to several hours, which affect the productivity negatively.?*®

4.7.3 Pricing of transports

When pricing transports, Duni is charged per pallet according to
predetermined  tariffs for the intended mean of transport.”!®

23 |nterview at Duni
24 Own picture

25 Interview at Duni
216 |hid.

-62 -



- Empirical findings -

4.8 Product development *’

When developing new products, Duni always struggle to have an overall
view, trying to understand the impact of the packaging design in the product
development and consider the packaging functionality. The package must
e.g. fit the distribution centres, trucks and the grocery decoration. At
presents, Duni has no process for introducing new SKU boxes. When a new
product is developed, the packaging responsible at Duni must search
through a database, with all the existing SKU boxes, trying to find a suitable
box for the product. The operation of finding an appropriate box is very
time consuming, since all the dimensions of the SKU’s must be calculated
and compared manually. Because of the difficulties of finding suitable
existing boxes for the products, new SKU boxes is often developed
simultaneously, which has caused a large number of different box sizes.
Another problem is that Duni satisfies all the customer demands regarding
the number of psc/CU and CU/SKU today, without questioning them. For
example: Sometimes the customer demands a certain number of psc/CU or
CU/SKU, which makes it hard to find a suitable SKU for. By changing the
demanded quantity (psc/CU or CU/SKU) slightly, it might be possible to
find an appropriate box, which provides a win-win situation. Duni does not
propose any new solutions regarding the number of psc/CU or CU/SKU
today, which has contributed to the gained number of boxes.

Napkin is a product, which has a lot of in official size standards. The
different napkin size standards have been formed during the history and the
opinions why the napkins have their particular sizes are divagating. Some
people think that the sizes arise from plates or cutlery sizes. One of Duni’s
best-sellers, the 40 cm’s napkin, is inappropriate from a logistical point of
view, since it does not fit the pallets well. Duni has examined the possibility
of changing the dimensions of their 40 cm’s napkin. Because of the in
official standards established and the production changeovers this would
cause, the change has not been accomplished. By changing the dimensions
of the 40 cm’s napkin, Duni are afraid to loose important customers and the
costs combined with changing the production unit to a new standard can at
present not be motivated.

Duni has got a gained awareness of the cost reducing potential of packaging.
Functional package contributes to efficient transports and increased sales.
For this reason Duni has expanded the collaboration between the packaging
function and the product development. The packaging techniques are
nowadays already involved in an early phase, when ideas arise, in the
development of a new product. The collaboration between packaging
techniques and product developer at Duni occurs via direct communication.
One example of a successful collaboration within the product development
is the new shelf ready project. Because of increased customer demand of
SKU boxes that could be placed right on the shop shelf, Duni developed a
new package solution. The shelf ready solution took shape after a close co-
operation between the different functions in Duni. The shelf ready solution

27 bid.
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facilitates the handling for the shop assistance when exposing the products
in the shop shelves, since they only has to remove the top layer of
corrugated board. See picture 4.8. In this way the packages are ergonomic
and give the products good exposure, since the napkins are standing up in
the shelves. Another benefit of the shelf ready solution is they fit well to the
pallets.

Picture 4.8 Prototypes of a shelf ready SKU boxes.?*®

28 Own picture
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5. Sequence of work

To get a proper picture of the problem at Duni interviews were carried out
with employees within the company, to find out the demands and
complications, which are combined with napkins as a product. The
interviews were mainly carried out during our visit at the production unit in
Bramsche. After the interviews with the responsible persons within;
logistics, purchasing, product development, production, marketing and
packaging and the guided tour in the facilities with Heiner Schwietert
(Maintenance and Construction Manager, in Bramsche), we could establish
the fact that packaging for napkins is a complex problem.

After getting a broader understanding of packaging, and all the demands and
complications combined with it, an inventory of Duni’s existing packages
for napkins made. At the inventory Duni’s internal databases (the SKU
database and GDB) were used, to examined which CU and SKU packages
Duni uses for there napkins in Bramsche. The CU packages were then
sorted by size (base*height) trying to find SKU’s boxes, which could be
used for several CU’s (with similar base*height) regardless the thickness.
All together, there were 64 different CU sizes for napkins made in
Bramsche. All the SKU boxes, used for the CU’s were then noted and more
information about these 67 activated SKU boxes were gathered through
further searching in databases at Duni.

To solve the packaging problem at Duni a box management tool, which
includes both CAPE PACK and Excel, were developed. The tool helps to
identify the filling rate, both on the pallet (external filling rate) and inside
(internal filling rate) of the SKU packages, and is an important tool to see if
current SKU’s can be used when introducing new products during product
development. The box management tool can also be used when examining if
current SKU’s can be exchanged or removed.

To begin with, all the existing SKU boxes were registered in the Casefill
Group in the CAPE PACK program. Also the module system was included
in CAPE PACK, to se if it was applicable for Duni napkins. Please see
CAPE PACK manual chapter 1.1 in appendix I1I.

When all the SKU boxes were registered, the dimensions of all the existing
CU packages were entered and simulations were performed. Simulations
were done for each CU, both standing up and laying down inside of the box,
trying to find the optimal existing SKU box for the CU. In addition, the
current market demands (i.e. the number of CU/SKU) were expanded,
trying to see if it was possible to attain a better filling rate, by changing the
marked demands +-10 CU/SKU. See CAPE PACK manual chapter 1.2.

When all the simulations were done, the five best SKU boxes (with an
internal filling rate above 70 %) were noted, for both the existing and the
expanded market demands, both standing up and laying down inside of the
box. See Example 1 in appendix Il.
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To calculate the external filling rate for each unit load, all SKU dimensions
were registered in Pallet Group in CAPE PACK. See CAPE PACK manual
chapter 2.1. The external filling rate for each of the top five SKU boxes
were determined, see CAPE PACK manual chapter 2.2, and the total filling
rate for each unit load were then calculated, by multiplying the internal and
external filling rate in excel.

To get a detailed view of each SKU, the ECT value, number of articles
using the box, type of box, type of print, volume annually and space for
machine were added. The information regarding the SKU boxes were
gathered from the GDB and the SKU databases at Duni.

The Excel sheets acts as basic data for decision-making to examine if
existing SKU’s can be replaced by boxes with better filling rate. The sheets
also facilitate the work of finding SKU boxes, which can be removed from
the assortment.

In the section below, a couple of examples which indicates the potential of
the box management tool are presented:

Example 1.

The Excel sheet, Example 1, in appendix Il shows a 165*165 napkin (with a
CU thickness of 55 mm), with six CU/SKU. The napkins are at present
packaged in box material nr: 3110062 which give the total filling rate of XX
%. If the napkins were packaged in box material nr: 3110105 a total filling
rate of XX % would be possible to attain.

Example 2.

The Excel sheet, Example 2, in appendix Il shows a 165*165 napkin (with a
CU thickness of 50 mm) with 40 CU/SKU. The napkins are at present
packaged in box material nr: 3119109 which give the total filling rate of XX
%. If it would be possible to change the number of CU/SKU to 32 instead,
the napkins could be packaged in box material nr: 3119092 which give a
total filling rate of XX %.

Example 3.

The Excel sheet, Example 3, in appendix Il shows a 165*165 napkin (with a
CU thickness of 25 mm), with five CU/SKU. The sheet shows that five
different SKU boxes are used to package CU’s with similar dimensions. The
filling rate among the boxes varies between XX %. This example shows a
case which has a potential of replacing the five different SKU boxes with
one universal box.

Example 4.

The Excel sheet, Example 4, in appendix Il shows a 207*207 napkin (with a
CU thickness of 23 mm). The napkins are at present packaged in the box
material nr: 3110252 and 310055 with 12 CU/SKU, which both gives the
total filling rate of XX %. The sheet shows that it is possible to fit 14 CU’s
in the same SKU boxes, which increases the total filling rate to XX %.
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Example 5.

The Excel sheet, Example 5, in appendix Il shows a 160*160 napkin (with a
CU thickness of 90 mm). The example shows how the napkins dimensions
sometimes affect the filling rate. Regardless SKU box and expanded market
demands, a filling rate above XX % is impossible to attain.

It is important to emphasize, that it is not sure that all the proposed package
solution can be carried out. Sometimes the customers have strict
requirements regarding the design of the SKU boxes and number of
CU/SKU. Though, if the proposed solution means a gained filling rate of
e.g. 10 %, the customers might be willing to accept the new packaging
solution.
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6 Analysis
6.1 Packaging on different levels

6.1.1 Primary packaging

The interviews carried out interpret that Duni has functional and appropriate
primary packages for their napkins. Since the packaging is produced of
transparent plastic foil, the napkins are exposed for the customers in a
satisfying way. The plastic foil protects also the napkins against dirt and to
moisture, which is favourable. Although, the inventory of the packages
shows that Duni has far too many CU packages at present. The big number
CU packages partially depend on the large number of napkin standards and
partly because of the variations in the number of napkins per packaging. It
might be difficult to change the current napkin standards, but on the other
hand it is possible to decrease the number variations of napkins per package.
Through decreasing the number of variations regarding pieces per CU, it
might be possible to facilitate the work of finding suitable SKU boxes for
the CU and doing cost savings in the production, by reducing the set-up
times. The variation in raw material, which increases the package
complications, is difficult to avoid since the material varies naturally.

6.1.2 Secondary packaging

The large number of CU packages causes an increased number of SKU
boxes. With this in mind, Duni maybe should examine if there is a
possibility to decrease the number of CU packages and see if it is possible to
standardize the print and colour on the boxes, since this also increases the
number SKU boxes. This is a sensitive issue for the customers, who often
have strict requirements regarding the design of the boxes, but there is a
great potential within this area, to decrease the number SKU boxes. If Duni,
for example could use labels on unprinted boxes, for their customer specific
boxes instead of printing the customers logotype on the boxes, the same box
could be used for more than one customer. At present, there are boxes,
which Duni only uses for three or fewer articles. Except for all the customer
specific boxes, this is the case, since new boxes often are developed for new
products, instead of examine if existing boxes can be used. This progress is
adverse, since the number of boxes increase in quick rate. By using the
developed box management tool, it is possible to reduce the amount of SKU
boxes. Although, during the analysis of the SKU boxes, several (23/67)
SKU box dimensions in the Group Database at Duni turned out to be
incorrect. The incorrect values made it impossible to undoubtedly determine
which changes could be done and which SKU boxes could be removed. If
the box management tool is used with correct values, it is likely that
redundant existing boxes can be removed, which in time automatically leads
to a standardization of boxes.

6.1.2.1 Corrugated board

Corrugated board is an appropriate material to use when packing napkins,
since the napkins are light and do not expose the SKU for high stresses.
Although, corrugated board is a material, which can endure high stresses
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with different flute combinations. These qualities make the material suitable
during double stacking. Corrugated board also allows logotype and bar-code
printing on the box, which is advantageous for Duni’s high frequent boxes.

6.1.2.2 ECT

The ECT value is an important factor to secure the stability of the SKU box.
If the ECT value is to low, the box might collapse, with an increased risk of
product damages as a result. Duni’s boxes fulfil the stability demands
satisfactory, since the company has few claims regarding damaged boxes.
The ECT value is important to consider when examine different boxes in the
box management tool.

6.1.3 Tertiary packaging

The shrink film which covers the UL protects the boxes in a pleasing way,
since it keeps moisture and dirt away. If the boxes are exposed to moisture,
the bearing capacity of the boxes decreases, which probably would increase
the number of product damages. The adhesive tape strip, which is used
during internal transports, is sufficient to keep boxes fixed on the pallet
during internal transports. Shrink film is not needed for internal transports,
since the boxes are not exposed to chemical stresses inside of the
warehouse. This would only cause extra work and unnecessary waste, by
using shrink film internally at the warehouse.

6.1.3.1 Pallets

To reduce the complexity associated with developing standardized
packaging solutions, it is important to reduce the number of parameters
affecting the solution. The packages can be described as a system with
hierarchical levels, whose dimensions are based on a pallet. By reducing the
number of pallet standards, this work would be facilitated. On account of
this, we suggest Duni to examine if it is possible to set demands on
customers, who require deliveries on UK-pallets today, to change their
present standard towards to EU-pallets within a five years period for
example. Two different pallet standards, causes unnecessary complexity
during transports and complicates handling at the production unit in
Bramsche.

6.2 Duni packaging functions

6.2.1 The market function

Historically, Duni have not focused much on the design of the SKU boxes,
but with increased demands regarding for example shelf ready solutions, the
SKU design will attain a more central role. It is rational of Duni by mainly
focus on the CU designs today, since this is the package which primarily is
exposed for the customers. Since it is the customers on the market, who
gives Duni the raison d’étre, it is important to satisfy the customer
requirements. Though, the customers sometimes need guidance to create a
win-win situation. By using the box management tool as proposed, we
consider this is possible to achieve. See chapter 6.6 for further analysis
concerning the market demands
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6.2.2 The environmental function

From an environmental view neither the plastic foil, used for the CU
packages, or the shrink film, wrapped around the UL, are optimal. Though,
these materials are necessary to protect the napkins against chemical
stresses. Corrugated board is environmental friendly, since it is produced
from recycled news papers and is in addition possible to recycle. Recyclable
plastic crates would probably not have been an option, due to the lack of
standardization which means a large number of crates to be stored and
handled.

By reducing the amount of packaging material and increase the filling rate
on the pallet, Duni can affect the environment indirectly. If Duni increases
the filling rate, more products can fit onto each pallet and the total amounts
of pallets which must be transported and handled are in this way reduced.
Duni has come a long way of reducing the packaging material, but the
company can still improve the filling rate of the UL’s.

6.2.3 The flow functions

6.2.3.1 Facilitate goods handling

The use of unit loads

The German pallet standard, which only is used internally in Bramsche, is
difficult to change, since the distribution centre in Bramsche is edified along
this standard. Changing the distribution centre in Bramsche would involve
large costs, but it would be advantageous moving towards a universal
standard (EU standard) since the distribution centre predicts to attain a
central role in the future. Besides, a universal standard would facilitate the
task of finding optimal filling rate on the pallets, since Duni do not have to
adapt the packages to more than one standard. At present, both UK width
and German height has to be considered in addition to regular the EU
standard.

Despite that the logistic manual at Duni declares that overhang is not
allowed, several pallets with overhang have been observed during the
Master thesis. Many of the benefits by using unit loads ceases when the
pallets are loaded with overhang. However, some of Duni’s products must
be packed with overhang since they can not be packed in another way, but at
too large overhang the company risks to get charged for two pallets instead
of one. Within transports space is a vital issue, which means that an e.g. 5
cm’s overhang can make it impossible to fit the intended amount of pallets
in the mean of transport. In this way the company pays for air, i.e. the pallet
spot which not can be used.

When using the box management tool, only solutions without overhang and

SKU boxes loaded on EU-pallets are proposed. In this way, problems
associated with the above can be avoided for the proposed solutions.
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Volume efficiency

At the analysis of the SKU boxes, we have examined the filling rate among
the existing packaging solution and calculated the filling rate for alternative
solutions. The average external filling rate among the existing packaging
solutions is at present XX %, but with the alternative solutions, brought by
the box management tool, it would be possible to attain filling rate of XX
%, which means a gained filling rate of 10%. However it should be
emphasized, that there are aspects which makes it unattainable to implement
all of the proposed packaging solutions, since the SKU boxes can be
customer specific, must be packed in a certain number or has a too low ECT
value. Responsible within each function should be present when making
decisions regarding new packaging solutions, based on information gathered
from the box management tool.

Consumption adaptation

Today’s packaging solutions are well adapted to customer demands, since
almost all the customer demands regarding the number of psc/CU and
CU/SKU are fulfilled. Although, the customers’ large influences concerning
the packaging design, often causes negative consequences during
packaging, handling and production. This is the case since all different
specific customer demands involves new boxes, which means a lack of
standardization.

Weight efficiency

The packaging material Duni uses for their products today, are well suited
for its purpose. Both corrugated board and plastic foil are light materials
which not affect the total weight appreciably and not demand a lot of space.
Napkins are by nature light, why they do not demand any strong packages.
Although, some of the SKU boxes are big, which makes them ungainly to
handle from an ergonomically point of view.

6.2.3.2 Protect the product

Duni’s packages protect the products in a satisfying way. The CU packaging
made of plastic foil, protects the napkins against moisture and dirt. The
SKU packaging made of corrugated board protect the napkins against
pressure during stacking and other stresses during handling. The shrink film
surrounding the UL, protect the SKU boxes against moisture and keep the
SKU'’s fixated during transports and handling. The product protection of
Duni’s packages is situated close to the theoretical optimum concerning the
amount of packaging material used. See figure 3.2.3.2.

To protect the products against stresses during stacking, it is important that
there is air in top of SKU package. In this way the box carries the load itself
instead of the napkins, which reduces the risk that the napkins get creased.
During the Master thesis no certain book value regarding the minimum
amount of air inside of each SKU box has been observed. To avoid
insufficient packages, it might be advantageous to state such a book value in
the logistic manual. As discussed earlier, in section the use of unit load,
several pallets with overhang have been observed at Duni. Pallets with
overhang increase the risks of product damages during transport and

-71 -



- Theoretical frame of reference -

handling, which further illustrates why this is an important issue. Also under
hang affects the packaging in a negative way, since this increase the risks
for product damages during double stacking. Too big under hang even
makes the pallets impossible to double stack.

6.2.3.3 ldentify the product

Duni’s labelling of packages is satisfying, since it fulfil all the restrictions
regarding labelling. Besides, Duni has also exceeded the restrictions by
fulfilling the customer demands regarding labelling on three sides of each
CU package. Although, Duni would benefit from taking this further by
preparing the introduction of RFID, which soon probably will be the new
standard. Apart from making the work easier for the shop assistants, RFID
also contributes to facilitate planning, handling and inventory. The costs for
introducing RFID are at present to high to justify, but RFID has a big
market potential which can be favourable, since it probably will be
requested by the customers in the future.

6.3 The logistic system

The examinations which have been carried out to find the optimal location
of the distribution centre have showed that the plant in Bramsche is situated
close to this optimum. For this reason, an expansion of the plant in
Bramsche seems reasonable, since it is situated close to customers, suppliers
and modern infrastructure. Increased globalization and centralization
verifies the importance of a well functioned enterprise system, which is
integrated in all parts of the organization. When Duni’s SAP system is
entirely integrated in the organization, Duni’s planning of production,
distribution and material supply will be facilitated.

6.3.1 The distribution system

Duni has come a long way in the logistic thinking concerning distribution
channels, centralization of the organization and hub system. The majority of
transports are at present delivered on whole pallets to Duni’s distribution
centres and wholesalers. This way of distributing can closely be resembled
as a hub system, while the transports from the wholesalers and distribution
centre’s mostly are distributed on mixed pallets by so called milk rounds.
The large numbers of mixed pallets indicate the importance of a module
system, which facilitates mixed loading with other goods at distribution
centre’s and wholesalers. The increased distribution distances which a
globalization and centralization often means, emphasizes the importance of
high filling rate and efficient transports. High filling rate is essential, since
transport costs represents a big part of the cost associated with a product,
particularly for napkins which can be classified as low value goods.

6.3.2 The transport system

The factors, Duni considers when deciding transport system is well thought
out as they includes all the conditions which can affect the choice of
transports.
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6.3.3 The traffic system

Duni has chosen to co-ordinate their transports themselves, since no other
supplier can offer a lower price. Outsourcing the logistical activities to a
third part is often favourable, since the company can focus on their core
competence. A third part logistic company have regularly long experience
within the area of logistics, which facilitates to co-ordinate different
transports missions and offer overall solutions which level out the
imbalances in goods flows and combine different means of transports.
Although, by outsourcing all the responsibility to a third part, there is risk to
end up in dependence to the supplier.

Duni mainly uses trucks for their transports, which is favourable from a
logistical point of view since it is the only mean of transport which can
deliver door-to-door. Although, truck transports are inappropriate from an
environmental point of view since it contributes to the greenhouse effect.
Global factors as increased oil prices and political decisions regarding
emission demands, which are topical today, can in the future get large
consequences on the prices for truck transports, why the means of transports
continuously must be evaluated.

6.4 Module system

Duni have at present no module system neither for napkins or any other
products in their assortment. Although, the module system has a great
potential since it is suitable for both EU and UK standards, mixed and half
pallets and creates pallets with high filling rate and good stability. Because
of the napkins fix dimensions (which are not adapted to EU-pallets), the
module system is not suitable for this product category. This was shown
during the analysis of the module system with the box management tool. On
the other hand, Duni would benefit from trying to apply the module system
on their remaining assortment (with some exceptions for e.g. plates and
table covers, as in likeness to napkins have fixed dimensions).

6.5 Cost aspects

6.5.1 Purchasing

Duni uses a nearby supplier of corrugated board today. In this way the
company does not have to keep a large number of SKU boxes in stock. A
close supplier also enables quick deliveries at urgent shortage. Although,
Duni have a long history of producing napkins and the napkins generally do
not have any best before date, which would facilitate the work of predicting
the demands at different seasons. This indicates that it might be possible for
Duni to use a distant supplier of corrugated board and avoid emergency
orders. Although, the transport costs for deliveries from distant suppliers,
has turned out to be too expensive to motivate a change of supplier. With a
nearby supplier, it might be easier to facilitate the co-operation when
developing new SKU boxes.

For boxes which are at present already purchased in large quantities, there is
not much of a potential to reduce the purchasing price. Although, a
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standardization of SKU boxes would reduce the amount of boxes, which are
purchased in small quantities and in this way reduce the total purchasing
price for boxes. By using the box management tool, standardization is
possible to attain.

6.5.2 Production

It is possible that a standardization of the SKU"s will affect the set-up times
in the production, since it might be possible to use one SKU for more than
one article. Though, a standardization of CU’s probably will have a bigger
impact on the set-up times than a standardization of the SKU’s.

6.5.3 Pricing of transports

Since Duni’s carriers charge per pallet spot, it is important that the filling
rates of the pallets are as high as possible and that the pallets have no
overhang. If the overhang on the pallet is too big there is a risk that the
carriers charge for two pallets instead of one, since the pallet makes it
impossible to fit intended amount of pallets, which earlier was mentioned in
section the use of unit loads.

Generally it is essential with a high filling rate within transports. In the long
run, the box management tool generates a higher filling rate which provides
more efficient transports with reduced amount of emissions as a result. The
reduced amount of transports also gets economical consequences, since
more products can fit each pallet which means that lesser amount of pallets
has to be transported.

6.6 Product development

Duni do not have any actual process for introducing new packages. Duni’s
present methods of working seem slightly complicated, since the packaging
responsible, manually must examine which packages are suitable for the
napkins. Duni also satisfies most of the customer demands, without
questioning them. By using the box management tool, it is possible to
examine if there is existing boxes which can fit more or less the same
amount of pcs/CU or CU/SKU, Duni might be able to offer these boxes
instead and a win-win situation arises. This is obviously, provided that the
amounts of pcs/CU or CU/SKU are not critical for the customer and that the
customer can accept another packaging solution. At a situation like this,
Duni can use an existing box and with that avoids costs associated with
developing a new box, die cutting tool and man-hours, and increase the
purchased amount of the existing box. In addition, Duni avoids keeping an
additional box in stock. In return, Duni can offer the customer a more
favourable price for the napkins. Sometimes, the customer demands a
certain number of psc/CU or CU/SKU without any particular reason for it.
Certainly, there are cases where the number of pcs/CU or CU/SKU is
critical e.g. in grocery stores where the packages must fit the shop shelves.
But for e.g. hotels on the other hand, where the customer rarely are in
contact with the packages, the number is not always that important.

The large number of different napkin standards makes it difficult for the
product development to design superior packaging solutions. Although, it
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would be convenient to thoroughly examine if the different napkin standards
are that sensitive for the customer. Maybe it would be advantageous for
Duni to establish where the different standards have there origin. Divergent
answers concerning these questions have been received during interviews in
the Master thesis, which indicates that this is slightly unclear. By adjusting
the dimensions of the present napkins, there is a great potential to reducing
the costs, particularly costs associated with transports and handling. If it
turns out that the napkin standards are that sensitive as it is to be feared, it is
important for Duni to consider their actions, regarding changing standards
or not. If the standards are a sensitive issue for the customers, Duni risks to
loose important customers by an alteration.

It is obvious that it can be difficult to change already established standards,
in a late phase. See figure 6.6. Duni are situated to the left side in the figure
and needs to move towards the right side to be able to reduce the number of
SKU boxes. This can be sensitive from the market function, since the
customers are used to get their requirements satisfied, but necessary for the
production function, to keep the production costs down.

Sales ‘Constructlont Production, Purchasing

A

Costumer adaptation Standard products

Figure 6.6 Scale over Duni’s degree of customer adaptation®®, modified by the authors

Duni is a large actor within the napkin industry, who reasonably would be
able to lead the market and set new standards, affect the customer demands
and in this way obtain new customers. One example of this is the 40 cm’s
napkin. Several employees at Duni are aware that the company probably
must change this napkin to 38,5 cm in order to attain high filling rate and
avoid overhang, but this will first occur when the customer requires it. By
examine the possibilities of being the first producer to deliver this
dimension, Duni has a great potential of conquer new customers and
convincing existing customers of the 38,5 cm’s advantages. Though, except
for the risks of loosing existing customers, changing to a new standard is
combined with high adjustment costs in the factory. Therefore, this is
something which must be carried out in the long run, e.g. in liaison with
when old machines must be replaced with new ones.

29 Aniander M. et. Al, Industriell ekonomi, 1998, p. 44
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The packaging function is involved at an early phase of the product
development at Duni today. This makes it easier to adapt the packages to all
demands from the different functions in the organization. The shelf-ready
solution, which was a result from a cross functional collaboration driven by
the packaging function, is favorable from a market point of view, since it
exposes the products well and facilitates the work for the shop assistants.
Although, from a logistical point of view, the shelf-ready solution has not
been able to get optimized completely because of the dimensions on e.g. the
40 cm’s napkin, which still must be loaded with a certain overhang.
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7 Conclusions

Duni’s choices of packaging materials are well suitable for its purpose. The
packaging materials used for the CU’s and SKU’s complement each other
and protect the products from all the stresses, both thermal and chemical,
the products are exposed to in the supply chain. The labelling of Duni’s
packages are satisfying, since it fulfil all present restrictions regarding
labelling. Duni has also exceeded the restrictions by fulfilling the customer
demands regarding labelling on three sides, instead of one, of each CU
package. Though, it is noticeable that there exist so many different
variations of CU’s and SKU’s. During the inventory of packages at Duni,
several CU packages which contain similar numbers of pcs/CU have been
observed. These variations affect the numbers of SKU boxes, since they
render it more difficult to attain standardization. Except for all the different
CU sizes, the big number of SKU boxes can partly be explained by all the
different CU sizes which demands different SKU sizes, customer demands
regarding the number of CU/SKU, the box design and stability demands
(different ECT values).

Trying to decrease the number of SKU boxes and in this way create a
standardized SKU boxes, a box management tool have been developed. The
box management tool includes both CAPE PACK, which is software for
pallet utilization, and Excel. The tool helps to identify the filling rate, both
on the pallet (external filling rate) and inside of the SKU (internal filling
rate), and is an important tool to see if current SKU’s can be used when
introducing new products during product development. The box
management tool can also be used when examining if current SKU’s can be
exchanged or removed. By using the box management tool, it is possible to
visualize how a possible adjustment of the current market demands affects
the choice of SKU package and their filling rate.

Since the packaging problem is very complex and the information regarding
the box dimensions in Duni’s database many times were incorrect, no
proposals regarding which boxes should be removed or which boxes should
be exchanges have been possible to propose. To make this achievable, the
box management tool must be updated with correct information about the
SKU dimensions. Because there are many factors affecting the choice of
packaging solution (SKU), it is appropriate for responsible people, within
each function concerned, to be present when making decisions regarding
packaging solutions. With correct values, there is a good potential, by using
the box management tool, to decrease the number of SKU boxes and
examine if a possible change of the number of CU’s per SKU can be
motivated.

The box management tool can be used during new product development, to
see if existing SKU boxes can be used for new products. In this way the box
management tool helps to maintain a limitation of the SKU boxes. By using
the box management tool during new product development, it is possible to
decrease the costs associated with developing new die cutting tools, since
existing SKU boxes are used instead of developing new ones. Gradually, the
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box management tool will decrease the purchasing price, as the numbers of
SKU'’s are reduced and the remaining, standardized boxes, can be bought in
larger quantities. It is possible that a standardization of the SKU’s also
affect the set-up times in the production, since it might be possible to use
one SKU for more than one article. Although, a standardization of CU’s
probably have a bigger impact on the set-up times.

The module system has a great potential since it is suitable for both EU and
UK standards, mixed and half pallets and creates pallets with high filling
rate and good stability. Because of the fixed dimensions of the napkins,
which are not adapted to EU-pallets, the module system showed not to be
suitable for this product category. This was shown during the analysis of the
top five solutions in the box management tool, where the module system
only was represented as a possible solution a few times. Although, the
module system might be appropriate for Duni’s remaining assortment (with
some exceptions for e.g. plates and table covers, as in likeness to napkins
have fixed dimensions).

The average external filling rate among Duni’s existing unit loads is at
present XX %, but with our alternative solutions, it would be possible to
attain filling rate of XX % which gain the filling rate on a pallet with 10 %.
If Duni increases the filling rate, more products can fit onto each pallet and
the total amounts of pallets which must be transported and handled are in
this way reduced. For Duni, who mainly uses trucks for transports, a high
filling rate is essential from an environmental point of view. Increased oil
prices and stricter demands regarding emissions, illustrates this further. A
high filling rate also have large economical consequences, since the cost
associated with transports represents a big part of the total price of the
napkins. Except for the filling rate, Duni has come a long way in the logistic
thinking concerning distribution channels, centralization of the organization
and hub system.

Examinations have shown that the plant in Bramsche, is strategic located in
the centre of Europe. The plant is situated close to the customers, suppliers
and modern infrastructure. Since the distribution centre in Bramsche are
predicted to obtain a central role in the future, it might be advantageous for
Duni striving to move towards a universal unit load standard (EU standard),
instead of the three different unit load standards used today. The box
management tool is adapted to the EU standard, but can also be adjusted to
the other standards. The CAPE PACK manual together with the box
management tool, are supposed to be used as guidelines during new product
development and are important tools to keep a limitation SKU boxes and
pallet variants.

Duni have realized the importance of packaging, since the packaging
function nowadays is involved at an early phase of the product development
and more resources intended for the packaging. By using the box
management tool, it is possible for Duni to take a further step in their
progress of making suitable packaging for napkins.
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Appendix
Appendix I. Table of all CU packages

lenght*height (mm)

120*120 25 50 60| 65 240{290

160*160 53 90

165*165 25| 31| 37| 38] 45] 50 55| 60 68 95 125 156

170*170

200*200 45| 55 125 156 190|200

210*210 90

205*200 90 160

205*205 24 60| 65 90

207*207 23

200*160 90 100

210*210 90

210*205 90

240*120 150 160

240%240 90 100

245*120 160

300*165 90

330*165 140 156

335*165 120 130{140 160|170

360*180 150 170

365*185 150

370*180 150

400*200 160|170

405*200 110 130 160|170

665*370
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Appendix Il. Examples

Example 1.

Topp 5 SKU boxes
Artikel group |CU Height |Packaging alt.
i 2[ 3[ 4] 5)
A-33cm mply 55| Market demands fulfilled:
(165*165) e.g Laying down [Box material nr: T 311010_‘5' 3120248 3110134] 3110062] 3210044
Art No 136935 Box | [xxx [xxx Joxx 0
Type of box. Fxx Fxx Fxx Fxx o
Type of print: [xxx [xxx [xxx [xxx XXX
|EcT oxx Jxxx | Jxxx XXX
Max weight (gram) _[xxx |&< |&< |&< oo
Xxx [xxx [xxx [xxx XX
Volume/Annuall XXX Fxx Fxx Fxx XXX
Machine
CU/SKU Joxx o oo oo XX
SKU/UL |&< |&< |&< |&< oo
CUIUL xx [xxx [xxx [xxx X
Filling rate (>70%) [intern (inside box): _|xxx xxx xxx xxx XXX
extern (pallet) XXX |Txx |Txx |Txx XXX
Totalt: Txxx [xxx oxx xxx XXX
Best Choice: |
C
up  [Box material nr | 3110103 3120248] 3110134] 3110062 3210044]
|&< xxx xxx Fxx xxx
Type of box: Xxx [xxx [xxx [xxx [rocx
Type of print T oo T Tk Toox
ECT oo |x_xx |x_xx |x_xx oo
Max weight (gram) _[xxx o [xxx [xxx XX
Articles/box XXX Jxxx Jxxx Jxxx XXX
Volume/Annuall XXX [xxx [xxx [xxx XX
Machine
CUISKU Xxx [xxx [xxx [xxx XX
[SKUUL XX xx xx xx xxx
cUIUL Xxx [xxx xxx [xxx Xxx
Filling rate (>70%) [intern (inside box): |W< IYxx IYxx IYxx XX
extern (pallet): [xxx Jroxx Jroxx Jroxx XXX
Total: XXX l&< |&< |&< XXX
Best Choice: '_
Commentar,
Market demands +-10:
Laying down |Box material nr I 3110105] 3120248] 3110087 3110134] 3110062
Box informatio |&< xxx xxx |&< xxx
Type of box XXX XXX XXX XXX XX
Type of print: XXX |&< |&< |&< Jxoxx
ECT Xxx [xxx [xxx [xxx XX
Max weight (gram) _[xxx [xxx [xxx [xxx XXX
Articles/box Xxx [xxx [xxx [xxx XX
Volume/Annuall XXX XXX XXX XXX XXX
Machine I I I
CUISKU xx o o Joxx Xxx
SKU/UL XXX XX XX XX XXX
CU/UL Xxx [xxx [xxx [xxx XX
Filling rate ( >70%) box): 'Wx XXX XXX XXX XXX
extern (pallet): Jxxx Joxx Joxx Joxx XXX
Totalt: |&< Fxx Fxx Fxx Xxx
Best Choice:
Commentary:
Standing up  [Box material nr | 3110015 3110143] 3110103‘ 3110134] 3110062
Box il | XX Joxx XXX Jxoox
Type of box oo oo Trooc Trooc T
Type of print XXX XXX XXX X oo
Max weight (gram) _[xxx [xxx [xxx [xxx XXX
Articles/box XXX XXX XXX XX XXX
Volume/Annually _[xxx [xxx [rox [rox Jroxx
Machine
CU/SKU oxx XXX XXX XXX XXX
[SKuoL | XXX XXX XXX XXX
cUluL XXX [xxx [xxx [xxx XXX
Filling rate ( >70%) [intern (inside box): _|xxx [xxx [xxx [xxx Xxx
extern (pallet) XXX [xxx [xxx [xxx XXX
|Totalt: XXX Fxx [xxx [xxx XXX
Best Choice: | l_
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Example 2.

Topp 5 SKU boxes
Artikel group [CU Height |Packaging alt.
1] 2[ 3[ 4] 5|
A-33cm mply 50| Market demands fulfilled:
(165*165) e.g Laying down [Box material nr: 3110E| 3119027] I
Art No 340106 Box information: xxx xxx Fxx Fxx xxx
Type of box xxx Joxx [xxc [x0c xxx
Type of pri o Toox Fxx Fxx oo
ECT xxx xxx ox ox xxx
Max weight (gram) _[xxx xxx Jxoxx Joxx xxx
x xxx ox ox xxx
Volume/Annually __[xxx xxx ox oxx xxx
Machine
CUISKU: X X X o xxx
[SKurUL xxx xxx [xxx [xxc Joxx
CUIUL X X |m |m xxx
Filling rate ( >70%) |intern (inside box): _|xxx xxx X X 0
extern (pallet) xxx |Kx |?xx |?xx xxx
Totalt Txxx [xxx | Jxxx xxx
Best Choice: I |
Commentary:
Standing up  [Box material nr 311000]] 3110010] 3119109 3110145] 3110027
Box o 0 ox oxx
Type of box: xxx xxx ox xx xxx
Type of print: xxx xxx [xxx [xxx xxx
ECT xxx xxx ox oxx xxx
Max weight (gram) _|xxx xxx xxx [x0c xxx
Articles/box xxx xxx ox xx xxx
Volume/Annually _[xxx 0 X o 0
Machine - T
CU/SKU Jxxx Jxxx Joxx Xxx xxx
[SKUUL [ o oo oo o
CUUL xxx xxx XXX | xxx
Filling rate ( >70%) [intern (inside box): _|xxx xxx X [x0c xxx
extern (pallet) xxx xxx [xxx X0 xxx
Totalt: XXX XXX XXX XXX XXX
Best Choice:
Commentary
Laying down 3119109] 3110056] 3119077 3110027 3110037
o xxx [ [0 xxx
Type of box xxx o o o oo
Type of print: xxx xxx x ox xxx
ECT XXX XXX XXX XXX XXX
Max weight (gram) _|xocx o xxx 0 xxx
Articles/box xxx xxx ox kxx xxx
Volume/Annuall xxx l&x Fxx Fxx xxx
Machine
CU/SKU Jxxx Jxxx Fxx Fxx xxx
[SKUIUL o0 o X o [0
Cu/UL xxx xxx Fxx Fxx xxx
Filling rate ( >70%) box): o xx xxx [x0c xxx
extern (pallet) xxx xxx [xxx [ xxx
Totalt: xxx xxx Fxx Fxx xxx
Best Choice:
Commentary:
Standing up [Box material nr I 3110010 3110001 3110121 3110138] 3119092
Box i Joex XXX XXX XXX
Type of box l&x o XXX Xxx xxx
Type of print: xxx xxx ox oxx xxx
ECT | [xxx XXX XXX xxx
Max weight (gram) _|xx xxx ox oxx xxx
[Articles/box = 0 ox o Tox
Volume/Annually _[xxx xxx ox ox xxx
Machine
CUISKU o o ox oo oxx
[SKuIUL o o XK Xxx [xxx
cUIUL x xxx [rocx Jrox xxx
Filling rate ( >70%) [intern (inside box): _|xxx X o o oo
extern (pallet): XX XX XXX XXX Jxoxx
Totalt: xoxx xoxx XXX X l&(
Best Choice:
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Example 3.

Topp 5 SKU boxes
Artikel group  |CU Height |Packaging alt.
1] 2[ 3[ 4] 5|
A-33cm mply 25 Market demands fulfilled:
(165*165) e.g Laying down [Box material nr: 311(E| 3120248 3110134]
Art No 148646 Box information: xxx xxx xx
Type of box: xxx Jooxx XXX
Type of pri xxx Jxxx |
ECT xxx xxx Jooxx
Max weight (gram) _[xxx xxx |
xxx xxx [xxx
Volume/Annually __[xxx xxx XX
Machine
CU/SKU: XX XX XXX
[SKuIUL xxx xxx [xxx
CUUL XX xxx |E<
Filling rate (>70%) |intern (inside box): [xxx Jxxx |
extern (pallet): xxx xxx XXX
Totalt XXX xxx XX
Best Choice: xxx xxx [xxx
Commentary:
Standing up  [Box material nr 3110090] 3110071 3110034 3110031 3110115|
Box xxx XX [xxx [xxx xxx
Type of box: xxx xxx XX oxx xxx
Type of print: xxx xxx [xxx [xxx xxx
ECT xxx xxx XXX xx xxx
Max weight (gram) _|xxx xxx xxx [xxx xxx
[xxx xxx XX xx xxx
Volume/Annually _[xxx xxx xx xxx xxx
Machine I'
CU/SKU l&x xxx Fxx Fxx xxx
[SKUOL [xxx 'Xx [xxx [oox [xxx
CUUL l&x l&x Fxx Fxx xxx
Filling rate ( >70%) [intern (inside box): _[xxx xxx [xxx [xxx xxx
extern (pallet): xxx [oxx Txoxx [ XXX
Totalt xxx l&x Fxx Fxx xxx
Best Choice:
Commentary
Laying down 3110103 3120248] 3110134]
xxx xxx [xxx
Type of box: o o o
Type of print: xxx xxx XXX
ECT X X xx
Max weight (gram) _|xxx xxx [
Articles/box xxx [xxx XX
Volume/Annuall xxx l&x |&<
Machine
CU/SKU Jxxx l&x Fxx
[SKUIOL [ o XX
cUluL xxx xxx xx
Filling rate ( >70%) box): | xxx [xxx
extern (pallet): XXX Jxoxx Jxx
Totalt xxx l&x Fxx
Best Choice:
Commentary:
Standing up  [Box material nr | 3110143 3110034 3110015 3110134] 3110062
Box i Joxx XXX XXX XXX XXX
Type of box: l&x }&x XXX XXX xxx
Type of print: xxx xxx XX xx xxx
ECT l&x }&x XXX Xxx xxx
Max weight (gram) _|xxx xxx [xxx [xxx xxx
Articles/box Joxx Jxxx XXX Xxx xxx
Volume/Annually __[xxx xxx [xxx X xxx
Machine
CUISKU xxx xxx [xxx X xxx
[SKUUL xxx xxx xx xx xxx
CUIUL xxx xxx XX [xxc Joxx
Filling rate ( >70%) box):_[xxx xxx xx xx xxx
extern (pallet): XX XX [xxx | xxx
Totalt xxx xxx |&< |&< xxx
Best Choice:
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Example 4.

Topp 5 SKU boxes

Artikel group  |CU Height |Packaging alt.
1] 2] El 2|
A-33cm mply 23] Market demands fulfilled:
(207*207) e.g Laying down [Box material nr:
Art No 150715, Box
142729, 14807§| Type of box:
Type of print:
ECT
Max weight (gram)
Articles/box
Volume/Annuall
Machine
CUISKU:
[SKUIOL
CU/UL
Filling rate ( >70%) |intern (inside box)
extern (pallet):
Totalt
Best Choice:
Commentary:
Standing up  [Box material nr 3110252] 3110055]
Box information: xxx xxx
Type of box: xxx xxx
Type of print: [xxx xxx
ECT xxx xxx
Max weight (gram) _|xxx xxx
Articles/box x xxx
Volume/Annually __[xxx [xxx
Machine
CUISKU xxx xxx
[SkuroL xxx I&x
CUIUL x xxx
Filling rate (>70%) [intern (inside box): _[xxx I&x
extern (pallet): XXX XXX
Totalt XX Toxx
Best Choice: i
'{__
Market demands +-10:
Laying down [Box material nr 3110503] 3119021]
Box XXX XXX
Type of box: xxx xxx
Type of print: xxx XXX
ECT xxx xxx
'Max weight (gram) _|xoxx xxx
[Articles/box xxx xxx
Volume/Annuall Iﬁx Iﬁx
Machine | |
CUISKU Jooxx Joxx
|SkuuL Jxxx Jxoxx
CUIUL xxx xxx
Filling rate (>70%) box): | X
extern (pallet) XXX XXX
Totalt [xxx xxx
Best Choice:
Commentary:
Standing up  [Box material nr I 311(@‘ 3110252 3110055
Box information xxx xxx [xxx
Type of box: xxx [rox XX
Type of print: [xxx }&x Jxxx
ECT xxx xxx [roxx
Max weight (gram) _[xxx [oxx o
Articles/box xxx xxx XX
Volume/Annually _[xxx xxx xx
Machine
CU/SKU X X o
SKU/UL xxx xxx [xxx
CUIUL X X xx
Filling rate ( >70%) [intern (inside box): _|xxx X XX
extern (pallet): xxx xxx XXX
[Totalt: XXX XXX Jxxx.
Best Choice: |
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Example 5.

Topp 5 SKU boxes
Artikel group  |CU Height |Packaging alt.
1] 2[ 3[ 4] 5|
A-33cm mply 90 Market demands fulfilled:
(160*160) e.g Laying down [Box material nr:
Art No 150969 Box information:
Type of box:
Type of print:
ECT
Max weight (gram)
Articles/box
Volume/Annuall
Machine
CU/SKU:
SKU/UL
Filling rate (>70%) |intern (inside box)
extern (pallet):
Totalt
Best Choice:
Commentary:
Standing up  [Box material nr 3119038 3110001 3110010 3119109]
Box xxx XX [xxx [xxc
Type of box Xxx Xxx XXX XXX
Type of print: xxx xxx [xxx [xxc
ECT xxx xxx XXX xxx
Max weight (gram) _|xxx xxx [xxx [xxx
[xxx xxx XX xxx
Volume/Annually _[xxx xxx xx xxx
Machine T T
CU/SKU l&x xxx Fxx Fxx
[SKUOL [xxx 'Kx [xxx [oox
CUUL Jxxx xxx | Fxx
Filling rate ( >70%) [intern (inside box): _[xxx xxx [xxx [xxx
extern (pallet): x [oxx [xxx | B
Totalt: xxx |ixx XXX Fxx
Best Choice:
Commentary
Laying down 3119086 3119027| 3119209 3119019 3110027
xxx xxx [xxx [xxc xxx
 Type of box XXX XXX XXX XXX XXX
Type of print: xxx xxx XX xxx xxx
ECT XXX XXX xx o xxx
Max weight (gram) _|xxx xxx [ [ xxx
Articles/box xxx m XX kxx xxx
Volume/Annually _ |xxx l&x Fxx Fxx xxx
Machine
CU/SKU l&x l&x Fxx Fxx xxx
[SKUUL o0 [ XX 0 o0
CUUL | Jxxx XXX Fxx xxx
Filling rate ( >70%) box): | xxx [xxx [xxc xxx
extern (pallet): XXX XXX Joxx Joxx XXX
Totalt xxx xxx Fxx Fxx xxx
Best Choice:
Commentary:
Standing up  [Box material nr | 3119038 3110010) 3119013 3110113] 3110001
Box i Joxex XXX XXX XXX XXX
Type of box: l&x }&x XXX XXX [xxx
Type of print: xxx xxx XX xx xxx
ECT xxx }&x XXX Xxx xxx
Max weight (gram) _|xxx xxx [xxx [xxx xxx
Articles/box XX Jxxx XXX Xxx xxx
Volume/Annually __[xxx xxx [xxx X xxx
Machine
CUISKU xxx xxx XX X xxx
[SKUTOL [xxx [xxx xx o xxx
CU/UL XX xxx XX X Joxx
Filling rate ( >70%) |[intern (inside box): _[xxx [xxx XXX o xxx
extern (pallet): XX XX [xxx |xxx XXX
Totalt xxx xxx |&< |&< xxx
Best Choice:
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Appendix Ill. CAPE PACK manual

Casefill Group (Find the best way to fill a number

of different case sizes)

Within Casefill Group it is possible to add SKU boxes, including name
(box material number) and dimensions (inbound and outbound). By
specifying the dimensions of the CU, the best suitable SKU boxes (with the

best internal filling rate) will be shown.

Add, delete or edit boxes in the program
In the start menu, choose Go in Casefill Group.

&3 Welcome to cape pack v2.05 - [Front Menu  (2004D01-BBE-0D739-WP00-SD)]

File Programs Create ShortCuts  Make anew Shape Databases Tools Resolutions  Intermet  Publisher Help
ERCRIRE BRI RN
Pallet Group {Use a fixed sized outer pack to create pallet patterns and/or load trucks)

Single
Mied = 0

Type of Package Pallet? Truck?
j Yes . MNa O Yes (. Mo

|Bo><

Arrange/Design Group (use a fixed or variable primary pack to create a new case size)
Fixgd
vy - = T = £

Twpe of Package Type of Package Fallet? Truck?

Box j |Case j Yes 0 No O Yes 1 MNo &

Casefill Group (Find the best way to fill a number of different case sizes)

NI = 0 W %

Twpe of Package
Box j

Select Programs enu and then choose the program to run (mmykg) 13:46

=)

o |

o |

=3

MLIK
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Choose DataBase Utility in the DataBase menu and create a file for all the
SKU'’s (In our case this file is named SKU boxes).

S Casefill - [#sku boxes.mdb]
File Programs Make anew shape Input PID  Tools [ Colours  Add Graphics  Internet  Help

; O = =1 Hhe h }E 5; Create New DataBase

" L Open DataBase. ..
Box ] Fill Restrictic DataBase Lkiliy

Convert Databases

Select Pack Type Number per Pack

[ECO Seal | [Box | 1 =
Length Width Height
Enter Pack (0D} 150.0000]( 125.0000]| 75.0000

Set Pack Dim Yertical o o x

S [P SO ‘ Input Settings ‘ ‘ SavefCalc. ‘
Gross Weight Nett Weight

0.0200 | 00190 ‘ Product Name/Product Code ‘

{mrmfkg) 09:33 MUK

In the Database Utility window enter Add to add a new SKU box. If an
already existing box should be changed or deleted, mark the box and press
Edit or Delete.

&3 Database Utility (sku boxes.mdb) D@@
Fil Options  Help
Total in Recordset = 76 1 of 76
No.  Case Name Pack Type Fs?f' | Length Cﬁ;g‘m Height Tﬁgi;?" Unili
1/ 3110001 Case 1 825.0000 405.0000 175.0000 S mm/t
2/ 3110008 Case 2 420.0000 339.0000 177.0000 . mm/t
3 3110022 Case 3 679.0000 394.0000 3868.0000 = mm/F |
43110035 Case 4 274.0000 1700000 170.0000 S mm/t
5 3110037 Case 5 522.0000 407.0000 404.0000 . mm/t
6 3110039 Case 3 340.0000 338.0000 329.0000 = mm/ft
73110053 Case 7 233.0000 169.0000 170.0000 = mm/t
8 3110055 Case 8 327.0000 208.0000 213.0000 S mm/t
9 3110057 Case 9 254.0000 254.0000 193.0000 . mm/t
10 3110062 Case 10 410.0000 169.0000 169.0000 = mm/t
11 3110071 Case 11 312.0000 169.0000 170.0000 S mm/t
12 3110079 Case 12 780.0000 2100000 428.0000 . mm/t
13 3110091 Case 13 760.0000 385.0000 365.0000 = mm/t
14 3110108 Case 14 365.0000 285.0000 170.0000 S mm/t
15 3110111 Case 15 329.0000 169.0000 263.0000 . mm/t
16 3110112 Case 16 368.0000 289.0000 341.0000 = mm,,"lv
N 13 m1an1an n__T P Ara nnon ara nnon Aarn nnnn ____'..|_
Close ‘ Delets ‘ Add SelectAll
MName of the Secondany Pack 09:39 I kA
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The picture below shows an example how the Edit or Add Database
window looks like. The inbound dimensions are entered in Case (ID) and

the outbound in Case

(OD). In Case Name it is possible to enter the box

material number. When all information is added, press OK in the Edit or
Add Database window, followed by Close in the Database Utility

window.
BEE|
Total in Recordset = 76 1 of 76
(PN e Hg Edit Database - (Record 1)
1 3114 Case Information mm/t
2 311 Case Name Pack Type HniGnMes e Yolume [ID) J
BRI ] jesse | CMete  OFnih [ gosgsag =

3 311 Z mm/i—]
4 311 — - - mmj}
5 311 engtl Width Height mm/
6 311{ Case (ID) [ s25.0000 [ 405.0000) [ 175.0000] mm/}
7 3N mm/}

C. oD 410,0000] 1800000

AETE ase [0D] | B3[I,l]l]l]l]| | | | | mm/}
9 31 mm/ft
10 311 mm/t
11 311 Material Weight Humber Per Load mm/
12 3114 [0.0000 | [200 mm/t
13 311 mm/ft
14 311( FPallet Dimensions mm{
15 311 Length Width Height mm/
16 3111 | 0,0000] | 0,0000] | 0,0000] mm/t

” 2 a4 ___'..r

QK | Cancel ‘
Cloze | Delete | | Edit I Add ‘ EEEEEA

MNarne of the Secondany Pack 0%:40 MLIM
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Find the best package for the CU’s among the available
SKU’s.

In the Casefill window, enter the outbound dimensions of the CU package.
Decide whether the CU’s should be standing up or laying down inside of the
SKU, by ticking in squares in the Set Pack Dim Vertical.

&3 Casefill - [Data Input] EJ@E|

File Programs Make anew Shape Input PID Tools Database Colours Add Graphics Internet  Help

m NEHESB R DN SN B

Box || Fill Restrictions
Select Pack Type Select Pack Name Number per Pack
|ECO Seal | Box | 1 =
Length Width Height
Enter Pack (0D) 165]| 165/ [25
Set Pack Dim Yertical — o 3

[Eifer (e et ‘ Input Settings ‘ ‘ Sawve/Calc ‘
Gross Weight Nett Weight

00200 | 0.0190 ‘

Product Name/Product Code ‘

Enter Height of Cutside Dimension {min ko) 13:48 MNUM
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Packaging restrictions

To add packaging restrictions press the Input Settings button. In Case
Count Type it is possible to choose fixed numbers of CU’s/SKU by
choosing 8 x Single Count or to let the number of CU’s/SKU hover
between two values, by choosing Min/Max Count.

Fixed value/values of CU’s/SKU
Choose 8 x Single Count in the Input Settings window.

Input PID Tools Database  Cal Add Graphics  Intermst  Help

m Input Settings |:||§||z|

Pack Type Input Praduct Name/F;mducLDode

ELD Sedl u ~ Addtional Oplicns-
[~ Bulge allowed
[~ Addiional eight

Case Count Type

’f ) Min/Max Count
|

®i8 1 Single Count;

LCase
[ Slack Allawed

UiLs of Measure
@ mmtkg
O infb
(Calc. '

Muct Mame/Product Code

(k) 1355 ’ﬁw

Fill Yizard
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In Primary Packs per Case it is possible to enter one up to eight fixed
values for the number of CU/SKU. In Min. Fill Efficiency the minimum
accepted internal filling rate can be entered.

&3 Casefill - [Data Input] E@E\

File Programs Make anew shape Input PID Tools Database Colours Add Graphics  Internet  Help
i DEHESB @D S8 DN 8B
Box | Fill Restrictions ]

Enter Case Restrictions

Meaximum Case Waight Select Pattern Types To Use

| 50.0000] % Simple % Medium % Complex
Enter Primary Pack Per Case Count Target
Min. Fill
Primary Packs per Case |55 || |J|| u|| u|| u|| u|| u” u| Efficiency

No Database selected

All Records j
Calculating Using All Records

Enter Palletising Details
Select Pallet Size

 All " Select

[~ Allow Multi-Dimensional Solutions

[ Allow Maximizer Solutions

Wil Only Display Specificied Primary Packs With The Number Per Case Entered (mrmykg) 1358 MIUKA
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Min/Max count of CU/SKU
Choose Min/Max Count in the Input Settings window.

o Casefill - [Data Input]
File Programs Make anew Shape Input PID Tools Database Colours Add Graphics Internet  Help
s .

I:ﬁ'. nput Settings |;”§”Z|

lect Pack Type lnpul-P.rodu_ckNamaz‘PmductEod.e.
ECU Seal hd ; Additional Options-
[~ Bulge allowed
[ Additional Wajéht

b
[

Units of Measure
@ mm/kg
Clinlb

Fill Wizard {ramykg) 1402 MW

Enter the minimum and maximum numbers of CU/SKU in the Enter
Min/Max Case Count menu.

B3 Casefill - [Data Input]
File Programs Make anew Shape Input PID Tools Datsbase Colours Add Graphics Intermet  Help

——-

All Records -

Fallat Funigl

1200,0000 1000,0000

Allow Multi-Dimensional Solutions

Allow Maximizer Solutions

Enter The Maximum Mumber of Units Per Case (mmylg) 14:.04 CARS | NURM

When all the filling restrictions are made choose Open DataBase... in the
Database meny and choose the file where all the SKU’s are saved (SKU
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boxes in our case). By doing this, all the previous added SKU’s will be
included, when searching for the appropriate boxes for the specific CU’s.

S Casefill - [Data Input]
File Programs Make a new Shape Input PID  Tools Colours  Add Graphics  Intermet  Help

Create Mew DataBase

=m0 EEE & DB @ K
Box | Fill Restric

DrataBase Utkility
_ Convert Databases
Enter Case Restrictions
Maximum Case Weight Select Pattern Types To Use

5l],l]l]l]l]| * Simple X Medium ¥ Complex

Enter Min/Max Case Count
Min. Fill

Minimum 46 Maximum 66 Efficiency

No Database selected

All Records ﬂ
Calculating Using All Records

Enter Palletising Details
Select Pallet Size

oAl " Select

[ Allow Multi-Dimensional Solutions

[~ Allow Maximizer Solutions

Fill Restrictions (mmyka) 14:07 Ik

Return to the flap Box and press Save/Calc to find the most suitable boxes.

File Edit VYiew Export Databases Colours Add Graphics e-mail Internet Publisher Help

il = = NP R I N qQ &= N 7 TE @

Product Length 330
Product Width 330
Product Height 325
Area ETf. 549,83
Cube Eff. S3,6%
Per Case 52
Case Name 3110035
Set-up Buttons ‘ ‘ ‘ ‘ Solution Report

23

165 165

42 342
342

342

Cuick Report 2of10 (mmyka) 1413 Ik
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By pressing the Solution Report button, all possible solutions are shown.

mHESEYE (&

a €A RwBEHE

Hg Casefill Solution Report - Normal

Product Length
Product Width
Product Height
Area EfE.
Cube Eff.
Per Case
Case Name

330
330
325
75,6%
71,08
52
3110138

File Edit ©ptions Help
Sol. |Rec. Case ‘ Case ‘ Case ‘ Case ‘ Pat | # Per | Cube | Total Loa *
No. | No. Name Length Width Height Type | Case Eff. Count | Weit
1 1 3110001 §25.0000 4050000 1750000 S 63 733 12600 25
2 3 3110039 3400000 33800000 329.0000 C 52 8936 10400 208
3 17 3110113 | 362.0000  362.0000  358,0000 C 56 #1.2) 11200 22
4 18 3110121 | 426.0000  338.0000  342.0000 C 52 71.9 10400 204
5 23 3110138 | 4260000  338.00000  342.0000 C 52 71.9] 10400 20
6 24 3110167 3800000  380.0000] 3050000 C 48 742 9600 19
7 37 3119092 | 404.0000 3540000  348,0000 C 52 711 10400 204
8 48 3110172 386.0000  388.0000 3500000 C 56 723 11200 22
9 52 3119013 3620000  362.0000 3580000 C 56 g1.2 11200 22
10 65 3110010 8250000 40500000 1750000 S 63 733 12600 25i
< | [ ]
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To find more than one solution for a specific SKU, mark the desired box
and choose Expand from the Options menu in the Casefill Solution
Report window. This is an important function to use when the program
propose solutions, with complex packaging patterns as the picture below.

SHESRHYE @ o s nNwwEEM@E

Product Length G625
Product Width 405
Product Height 165
Area Eff. 100,02
Cukbe Eff. 4,32
Per Case 81
Case Nawe 3110001

‘ Set-up Buttons ‘ SUmmany R t J |SDIutiDnRepDn'

830 M0

163

T

830 410 162
5

1of50 | (mmkg) | 1445 | CAPS | NUM

g Casefill Solution Report - Normal

1 §25.0000 4050000 1750000 I
2 420,0000 3390000  177.0000 I 89,1 6600
3 1 3110035 | 2740000 1700000 170.0000 C 10 86.0 2000 41
4 5 3110037 | 522.0000 4070000 4040000 I 100 79,3 20000 40
5 7 3110053 | 233.0000 1690000 1700000 C 9 91,5 1800 3
6 9 3110057 254.0000  254.0000  193.0000 I 13 711 2600 5
7 10 3110062 4100000 1690000 1690000 C | 16 930 3200 6
8 1 3110071 12,0000 1690000 1700000 C 12 911 2400 &
3 14 3110108 | 3650000 2850000  170.0000 I 23 B85 4600 8
10 16 3110112 | 368.0000 2890000 3410000 | 46 863 9200 18- _
< | [
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Pallet Group (Use a fixed sized outer pack to create

pallet patterns and/or load trucks)

Within Pallet Group it is possible to add SKU boxes, including name (box
material number) and dimensions (outbound) and calculate the external

filling rate.

Add, delete or edit boxes in the program
In the start menu, choose Go in Pallet Group.

Hg Welcome to cape pack ¥2.05 - [Front Menu  (2004D01-BBE-00739-WPD0-SD)]

File Programs Create ShortCuts  Make anew Shape Databases Tools Resolutions  Intermet  Publisher  Help
ERCRAR S NIk -

Pallet Group (Use a fixed sized outer pack to create pallet patterns andfor load trucks)
Single
Mied @ - Q

Type of Package Fallet? Truck?
j Yes 0 Mo O Yes (0 Mo

\Box

Arrange/Design Group (use a fixed or variable primary pack to create a new case size)
Fixed @
vy = T = £

Type of Package Type of Package Pallet? Truck?

Box j |Case j Yes 0 No O Yes (0 No &

Casefill Group (Find the best way to fill a number of different case sizes)

NI = 0 W %

Twpe of Package
Box j

Select Programs Menu and then choose the program to run (mmylg) 14:26

EIBX

| co

o |

o |

MUK
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To add, delete or edit SKU boxes in Pallet Group choose SP Database
Utility from the Database menu. (Adding SKU’s can also be done by
entering the box dimensions (outbound) in Enter OD’s and then choosing
Export Current SP to SP Database in the Database menu).

[ Pallet - [Data Input]

File Programs Make a new Shape Input JE[E: Tools Fill wizard Colours  Add Graphics  Inkernet  Help
; O =) e o] [ Packaging Information Database (PID) I
Box 1 Buro Create a new SP Database I ] 1

Impart a Secondary Pack (SP)

Select Pack Type
|RSC,-"FDZD1 (2.2.4) ﬂ Export Current SP to 5P Database

Length Width Height
Enter 0D's | 4000000 | 300.0000] | 200.0000
Set Dimensions Yertical ol r X

Enter Pack ¥eight
Gross Weight Nett Weight

1.5000] | 1.0000|

Box (mmylkg) 14:349 I A

‘ Input Settings ‘ ‘ Froduct Mame/Froduct Code

In the Database Utility window enter Add to add a new SKU box. If an
already existing box should be changed or deleted mark the box and press
Edit or Delete.

Ha Database Utility - Secondary Packs g@@
File Options Help
& e Type Units | | angth \i(':'?gt)h Height  Length »Si[.ﬂh
1 3119209 RSC mmfkg 6500000 220.0000 375.0000 0.0000 0.0000
2 3110039 RSC mm{kg 342,0000 342,0000 333.0000 0.0000 0.0000
3 3119013 RSC| mm/fkg  368.0000 368.0000 3650000 0.0000 0.0000
4 3110113 RSC mmfkg 368,0000 368.0000 365.0000 0.0000 0.0000
5 3119019 RSC mmfkg 368.0000 368.0000 295.0000 0.0000 0.0000
b 3110167 RSC mm{kg 390,0000 390,0000 3150000 0.0000 0.0000
7 nn RSC| mm/fkg  432.0000 344.0000 349.0000 0.0000 0.0000
8 3110138 RSC mmfkg 432,0000 344.0000 349.0000 0.0000 0.0000
9 3119092 RSC mmfkg 410.0000 360.0000 355.0000 0.0000 0.0000
10 3110172 R3C| mmfkg  396.0000 396.0000 361.0000 0.0000 0.0000
1 3119038 RSC| mm/fkg 4950000 3450000 350.0000 0.0000 0.0000
12 3110001 RSC mmfkg 30,0000 410.0000 180.0000 §30.0000 410.0000
13 3110010 RSC mm{kg 8300000 410.0000 180.0000 0.0000 0.0000
14 3110008 RSC mm{kg 4250000 344,0000 1820000 4250000 344,0000
15 3110015 RSC| mm/fkg 2350000 171.0000 172.0000 0.0000 0.0000
16 3110022 RSC mmfkg 6850000 400.0000 395.0000 0.0000 0.0000 -
<‘|_' cem T " T .......] e e T []
Close ‘ Add ‘ Edit ‘ Delete Select All
(mmydkg) 14:38 MNLIKA
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Calculate the external filling rate of the previous added SKU

boxes.
To calculate the external filling rate of previous added SKU boxes, choose
Import a Secondary Pack (SP) in the Database menu.

Ha Pallet - [Data Input]
File Programs Make anew Shape Input NEEGEaEr Toals  Fill Wizard Colours  Add Graphics  Internet  Help

; O R & e o] [ Packaging Infarmation Dakabase (PID)

Box ] Euro Create a new SP Database ] ]

Select Pack Type SP Database Utility
|RsC/FO20T (2.2.4) | Export Current 5P ta 5P Database

Length Width Height
Enter OD's ao0.0000] | 300,0000] | 200.0000)
Set Dimensions Yertical . [ e

Enter Pack Weight
Gross Weight Nett Weight

1.5000] | 1.0000]

Box {mmfkg) 14:33 MNUM

‘ Input Setlings ‘ ‘ Froduct Name,/Product Code

Choose the specific box in the Import a Secondary Pack (SP) window and
press Import.

Fup - [BlX]|

RO EHEE& DB E H3N%NeDXNe®
Box "|euro W 1 ]

Select Pack Type Select Pack Name
[RSC/F0201 (2,2.4) Rd! [Box |

] &Import a Secondary Pack (SP)

Mame Length Width Height —
3119209.0000_650,0000 220,0000 375,0000
3110039.0000 | 342,0000 342,0000 333.0000
3119013.0000 368,0000 368,0000 365.0000 Height
3110113.0000 368,0000 368.0000 365.0000
3119019.0000 368.0000 368.0000 295 0000
3110167.0000  390,0000 390,0000 315,0000
3110121.0000 432,0000 344,0000 349,0000
Enter OD's 3110138.0000 |432.0000 344.0000 349.0000
3119092.0000 410,0000 360,0000 355,0000
Set Dimensions ¥ertif [~++n+=n nann (aacannn aacanan aca nnon X
1 [ »[]
E Pack Impart; ‘ Cloze ‘
nierhiay rre/Product Code ‘

Gross Weight Nett Weight L 1

1.5000] | 1.0000]

Box {mmykg) 14:35 MUK
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Press the euro flap to select which load carrier the SKU boxes should be
loaded onto (EURO PA 4 1200x800x150 mm 25 kgs = normal EU pallet).
Enter the maximum load dimensions for the pallet (Max.Height = 1250 mm
and Max.Weight= 1000 kg for an EU pallet).

[E Pallet - [Data Input] Q@lg‘

File Programs Make a new Shape Input Datsbases Tools Fill Wizard Colowrs  Add Graphics  Internet  Help

D EHEE DB EPRIREE NN 4

Select Pallet Base Style
[EURD.Pad 1200300150 mm 25kgs B3

Pallet Dimensions

Length Width Height Weight
1200,0000 | [B00.0000 | [150.0000 | [25.0000 |

Additional Palletising Input

Enter Maximum Load Dimensions

Select Pallet Pattern Styles Screen

Length Width Max.Height Max Weight ‘ Fallet Base Style Directony ‘

Overhang/Underhang Max. Load
| 0.0000] | 0.0000] | 1250/ [ 1000.0000|
Pallet Thumbnails
Input Seftings ‘ ‘ Froduct Mame/Fraduct Code ‘ ‘ Save/Calc. ‘
auro {mirndko) 14:30 MUK

When all settings are done, press Save/Calc to calculate the external filling
rate.

T Multi-Viewer Graphics - c:\program files\cape204\privateltest1.clf

File Edt View Export Truck Tools Databases Colours Add Graphics e-mal Internet  Publisher Help

SEHSLHE B a =S T N BEH

Product Length 11586

Product Width To2

Product Height S92

Solution Ref. 15

Area Eff. 52,75
Cube Eff. 83,65
Per Layer 12

Layers 4

Case /Load 48

Box /fCase 16

Box /Load 768

Set-up Buttons ‘

243

304 244

“iew Solution Report 1of6 (mmyflg) 1335 MK
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By pressing the Solution Report button, all possible solutions are shown.

ogram files\cape 204\private\test.clf

_ F View  E True [ hics e-mi ish Help
mHSRHYE qa =S4T N erwwBEH
Product Length 1156
Product hidth T9E
Product Height 952
Solution Ref. 15
Area Eff. 02,73
Cube Eff. 83,6%
| 1142 Per Layer 12
Layers 4
Case /Load 48
Box /Case 16
_ Box /Load
b | i
Numerical Solution Report (Pallet #1)
File Edit Thumbnails Options Help

Sol. Box PP (OD) # | #of [#Per #Per SP (ID) =]
No. | Arrangement | Length | Width | Height |Layer| Layers |Case Load |Length | Width | Height

1 4W-21-2H 120,00 75,00 120,00 12 4 16 768 300.0 240,0  240,0*

2 AL-2w-zH 12000 7500 120,000 11 a4 16 704 4800 | 150.0 | 240.0%
3 6W-ZL-TH 12000 7500 12000 7 8 12 672 4500 2400 120.0*
4 6W-zL-2H 120,00  75.00 120.00 7 14 24 672 450.0 2400 240.0*
5 4L-4W-1H 12000 7500 1200000 & g 16 640 4800 3000 120.0*
6 AL-6W-TH 12000 7500 120,00 z 8 24 384 4800 4500 120.0%
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Arrange/Design Group (use a fixed or variable

primary pack to create a new case size)

Within Arrange/Design Group it is possible to determine the maximum
number of primary packages (CU’s) loaded onto a pallet. By entering the
dimensions of the CU’s and how the packages should be bundled, the
program finds an optimal package solution (SKU). The Arrange/Design
Group function is an important tool during new product development to
find a new package solution, when there are no exiting SKU’s suitable for
the specific CU.

Create a new secondary package (SKU) for a CU.

A new SKU package can either be created for a package with fixed or
varying dimensions.

CU with fixed dimensions.

In the start menu, tick for Fixed CU dimensions and choose Go in Casefill
Group.

Ba Welcome to cape pack v2.05 - [Front Menu,  (2004D01-BBE-00739-WP00-5D)] EER

File Programs Create ShortCuts Make anew Shape Databases Tools Resolutions  Intermet  Publisher  Help
EIRRR RPN

Pallet Group {(Use a fixed sized outer pack to create pallet patterns and/or load trucks)
Single
Mixed @ = a@ Go

Type of Package Fallet? Truck?
|BO}< j Yes . No O Yes (0 No

Arrange/Design Group (use a fixed or variable primary pack to create a new case size)
Fixed =
oy - = T = £

Type of Package Type of Package Fallet? Truck?

Box j |Case j Yag . MNa [ Yas (Mo [

Casefill Group (Find the best way to fill a number of different case sizes)

Lo w WO

Twpe of Package
Box j

Select Programs Menu and then choose the prograrm to run (rmfka) 13:08 UM
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In the Arrange window, enter the outbound dimensions of the CU package.
Decide whether the CU’s should be standing up or laying down inside of the

SKU, by ticking in squares in the Set Pack Dim Vertical.

= Arrange - [Data Input]

File Programs Make anew Shape Input Datsbases Tools Bundle Colours Add Graphics Intermet  Help
DEEHESY B DS E S8 M 877
B \| Case W ukatd \| \| ]
Select Pack Type Select Pack Name
Seal End (3.2.6) | |Box -l
Length Yidth Height
Enter Pack (OD) 120.0000] | 75.0000] | 120.0000
Set Pack Dim Yertical | [ 3
Enter Pack Weight ‘ Input Settings ‘ ‘ Save/Calc ‘
Gross Yweight Nett ¥Weight
05000 | 0,4800 ‘ Product Name/Product Code ‘
Box {rmmydkc) 131z ML

Press Input Settings in the Arrange window to enter fill restrictions.

=
e O &2 W S Input Settings

Box

‘ Input Product M ame/Praduct Cade

\
Nurnber of Pallats
® 1 % Pallet

Select Pack Typ

]Seal End (3.2.6)

Inside/Outside Dimensions
C Enter ID's

(@ Enter OD's
~ Additional Options

™ Product Allowed

[ Glue Flap Allowed
Enter Pack (0D) [~ Primary Pack Bulge &lowed
Set Pack Dim Ve X Alernate Layers

[ Additional wWeight Alowed

Secondary Pack Count Type
@ Min/Max Count

) 84 Single Count

“Secondary Pack
I Show Flap Indicatar
il

Ente

Gross Weigh

u,5|1| |

oK

| l Cancel J

' 2 % Pallst
() 3 % Pallet

Analysis Type

' Objects onta Pallet inta Truck,
' Objects into Truck

[ Enable Floor loading

Units of Measure
® kg
Cin/lb

Arrangement Pattern
® Column [C)
) Interlock (1)

I =

Show Control Face Direction

]Defau\t

= |

{mimdkg) 1315
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To decide how the CU’s should be arranged inside of the SKU, choose
Define/Review Bundle input in the Bundle menu.

=] Arrange - [Data Input]

File Programs Make anew Shape Input Databases Tools Colours  Add Graphics  Internet  Help
wm DEEHE SR DD E Y =
c kstd Clear Bundle Input
Box 1 ez ] U Show Primary Pack/Bundle Details ]
Select Pack Type Select Pack Name
|Seal End (3.2.6) =l |Box |
Length Width Height
Enter Pack (0D) | 120,0000] | 75.0000] | 120,0000]
Set Pack Dim Vertical N I x
Enter Pack Weight Input Settings Save/Calc. ‘
Gross Yeight Nett Weight
0.5000] | 0.4800 Product Mame/Product Code ‘
Box {mimdkg) 1318 MUM

Adjust the Bundle Arrangement to attain the right arrangement of CU’s

wanted.

Ei. Bundle Wizard
File Format Tools Database Colours Add Graphics Help

Bundle Package Bundle Name

Bundle 1 of 8

No Package b -

(=1t

Divider{Partition
None e

Mo, Bundle Arangement Count

2L x 2W x 1H

Bundle Package
No Package

“ |

Bundle Arrangement

Delete ‘ > ‘

‘2‘XL‘2XW1 xH

Dimension Yertical in Bundle

' Length C Width

Switch Direction

@ off Cion

@ Height

Close
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CU with varying dimensions.
In the start menu, tick for Vary CU dimensions and choose Go in Casefill
Group.

B Welcome to cape pack v2.05 - [Front Menu,  (2004D01-BBE-00739-WP00-5D)] (=3

File Programs Create ShortCuts  Make anew Shape Databases Tools Resolutions  Internet  Publisher  Help
BN AN BEWM
Pallet Group (Use a fixed sized outer pack to create pallet patterns and/or load trucks)

Single
Mied = Q Go

Type of Package Pallet? Truck?
|BO>{ j Yes 0 No O Yes (0 No o~

Arrange/Design Group {use a fixed or variable primary pack to create a new case size)
Fixed
oy - = T = £

Type of Package Type of Package Pallet? Truck?

Box j ‘Case j Yes & MNa [ Yes (. Mo &

Casefill Group (Find the best way to fill a number of different case sizes)

220w O

Type of Package
Box j

Select Programs Menu and then choose the pragram to run {mirm k) 10:06 UM

In the Arrange window, enter the outbound dimensions of the CU package
and the dimensional variance (+-). Decide whether the CU’s should be
standing up or laying down inside of the SKU, by ticking in squares in the
Set Pack Dim Vertical.

l:ﬂ. Design - [Data Input] g@@

File Programs Make anew Shape Input Databases Tools Bundle Colours Add Graphics Internet  Help
e O HEESYE @B O ENS 80N 87
Box 1 Case 1 ukstd W ] ]
Select Pack Type Select Pack Name
Seal End (3.2.6) | Box |
Length Width Height
Enter Pack (0D) 165| | 165| [25
Set Pack Dim Vertical o ol 3
Dimensional Yariance (+) | 2.0000] | 2.0000] | 5,0000|
Dimensional Variance () | 2.0000] | 2.0000] | 5,0000]
Dimensional Increment | 1.0000] | 10000 | 0,0000]
Enter Pack Weight Input Settings Save/Calc
Gross Weight Nett Weight
0.5000] | 0.4800 ‘ Product Name/Product Code ‘
Enter Primary Pack Height Dimension (mmfko) 10:08 LUK
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Press Input Settings in the Design window to enter fill restrictions.

=] Design - [Data Input]

File Programs Make a new Shape Input Databases Tools BENGE[EN Colours  Add Graphics  Intermet  Help
E O = e Ch Qéﬁ' >; ~ el Bundle input
S katd Clear Bundle Input
Box W a5 ]u 5 Shows Primary PackfBundle Details ]
Select Pack Type Select Pack Name
|Seal End (3.2.6) ~| |Box |
Length Width Height
Enter Pack (OD) 165| | 165] | | 25
Set Pack Dim Vertical r H X
Dimensional Variance (+) | 2.0000] | 2.0000] | 5,0000]
Dimensional Variance (-) | 2.0000] | 2.0000] | 5,0000]
Dimensional Increment | 1.0000] | 1.0000] | 0.0000]
Enter Pack Weight Input Settings SavefCalc
Gross Weight Nett Weight
0.5000) | 0.4800 ‘ Product Mame/Product Code ‘
Box (mmykg) 10:10 Ik

To decide how the CU’s should be arranged inside of the SKU, choose
Define/Review Bundle input in the Bundle menu.

= Design - [Data Input]

File Programs Make a new Shape Input Databases Tools Colours  Add Graphics  Internet  Help
m OEEESY B EDhYE
S kst Clear Bundle Input
Box w a3e 1“ s Show Primary PackfBundle Details 1
Select Pack Type Select Pack Name
Seal End (3.2.6) | [Box |
Length Width Height
Enter Pack (OD) 165| | 165) [ | 25
Set Pack Dim Yertical r i [
Dimensional Variance (+) | 2,0000] | 2.0000] | 5,0000|
Dimensional Yariance (-) | 2.0000] | 2.0000] | 5.0000]
Dimensional Increment | 1.0000] | 1.0000] | 0.0000|
Enter Pack Weight Input Settings SawvefCalc.
Gross Weight Nett Weight
0.5000) | 0.4800 ‘ Product Mame/Product Code ‘
Biox {mrndko) 10:10 MUM
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Adjust the Bundle Arrangement to attain the right arrangement of CU’s
wanted.

& Bundle Wizard Q@@

File Format Tools Database Colours Add Graphics Help

Bundle Package Bundle Name | Divider/Partition

No Package x - W

Bundle 1 of 8

Mo, Bundle Arrangement Count Bundle Package

2L x 2w x bH 20 No Package

< ‘ Delete ‘ > ‘

Bundle Arrangement

‘2 xL ‘ 2 |xW 5 [xH
Dimension Yertical in Bundle
C Length ' Width ® Height

Close

Switch Direction
® off C on
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Arrange the SKU’s onto a pallet.
In the case window, enter the min/max number of CU’s/SKU and the
maximum weight of the SKU.

25,0000

Case Setiings
Input Settings el

Praduct NamefProduct Code

(o) | 1324 | AES INOM

Press Case Settings to enter the min/max box size and the slack inside of
the SKU.

e Arrange - [Data Input]
File ' Programs Make a new Shape Input Databases Tools Bundle Colowrs Add Graphics  Intermet  Help

__3121 2.2.4) = - "
m Case Settings

e | [EN [ m

_ [ R

Bulgein

nter Max > Weighll  Slack in 0,0000 0,0000 0,0000

Input Settings SawvefCalc

Praduct Name/Product Cade

(mmik) 1325 | CAPC NUM

Enter Minimum Secondary Pack Length
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Press the euro flap to select which load carrier the SKU boxes should be
loaded onto (EURO PA 4 1200x800x150 mm 25 kgs = normal EU pallet).
Enter the maximum load dimensions for the pallet (Max.Height = 1250 mm
and Max.Weight= 1000 kg for an EU pallet).

l:ﬂ. Arrange - [Data Input] g@lg|

File Programs Make anewShape Input Databases Tools Bundle Colours  Add Graphics  Internet  Help
SO EHES YR TESS 8 d N 8w
Box 1 Case

A

Select Pallet Base Style
EURO.PA4 1200x800x150 mm 25kgs j

Pallet Dimensions

Length Width Height Weight
1200,0000 | [800.0000 | [150.0000 | [25.0000 |

Additional Palletising Input

Enter Maximum Load Dimensions

Select Pallet Pattern Stles Screen

Length Width Max.Height Max.Weight ‘ Pallet Base Style Directary ‘

Owverhang/Underhang Max. Load
| 0.0000] [ 0000 || 1250] | 1000|
Fallet Thumbnails
Input Seftings ‘ ‘ Froduct Mame/Product Cade ‘ ‘ Save/Calc. ‘

eura {mmdkg) 1329 MUM
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When all settings are done, press Save/Calc to calculate the optimal
solution. By pressing the Solution Report button, all possible solutions are
shown.

P

el

=
Product Length 280
Product Width 660
Product Height 1059
Solution Ref. 1c
Area Eff. 68,13
Cube Eff. 67,43
1239 Per Layer &
Layers 8
Case /Load 45
Box /Case 20
Box /fLoad Q60
Setup Buttons ] ‘ Summany Report J [SolutiDnRepm]

Tofz0 | (mmikg) | 10:21

Numerical Solution Report (Pallet #1)
File Edit Thumbnails Options Help

Height |Layer|Layers | Case

2 2L-2W-5H | 164.00) 163,00 3 B 326.0 | 127.3~
3 ZL-2W-5H 16400 16400 2531 ; 8 20 960 3280 3280 1265
1 2L-2W-5H 16500 16300 2531 6 8 20 960 3300 3260 126.5*
5 2L-2W-5H 16500 16400 2515 6 8 20 960/ 3300 3280 1258"
6 2L-2w-5H 16500 16500  25.00 6 8 20 960 330.0 3300 125.0*
7 2L-2W-5H 166,00 16300 2515 3 8 20 960 3320 3260 1258*
8 2L-2W-5H  166.00 16400 2500 6 8 20 960 332.0 3280 125.0°
9 2L-2W-5H  166.00 16500 2485 6 8 20 960 3320 3300 124.2*

10 2L-2W-5H 166,00 166,00 2470 6 8 20 960 3320 3320 1235*

1 2L-2W-5H  167.00 163.00 2500 6 8 20 960 3340 3260 125.0%

— T By e EE = = ==
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