UNIVERSITY OF BORAS

SCHOOL OF ENGINEERING

The Current &ateand
Future Trends In The Use
of Pallets in Distribution

Systens

Javad Mokhlesi
Saman Lohraabi

This thesis comprise80 ECTS credits and is a compulsory part in the Master of Science
with a Major in Industrial Engineering i Logistics Management, 60/120ECTS credits
No. 19/2009



The Current Stateand Future Trends in The Use of Pallets in Distribution Systems

Javad Mokhlesix070153@utb.hb.se
Saman Lohrasbk060078@utb.hb.se

Master thesis
Subject Category:  TechnologyManagement
Universityof Boras

School of Engineering

SE501 90 BORAS
Telephone +46 033 435 4640

Examiner: Goran Stjernman

Supervisor Agnes Andersson

Supervisor,addres  University of BorasSchool of Engineering
SE501 90 BORAS

Client: Daniel Hellstrém Lund University,Packaging Logistics

Design Science®ox 118,SE221 00 LUND
Date: October 2009

Keywords: Euro Rillets,Pallets Costs, Palletde8us, Pallets Trendd hird Party
Logistics (3PL) Pallet Pools


mailto:x070153@utb.hb.se
mailto:x060078@utb.hb.se

Acknowledgement

We would like to take this opportunity to dedicate our deepest unrestrained gratitude to all
those who their generosities gave us the ability and possibility of taking this significant over.

It would be a pleasure for us to express our reverential appreciatimur fgarentswho
have the attitude and the substance of a genius: they continually and convincingly conveyed a
spirit of adventure in regard to our research and studies, and an extitermegard to our
future. Without their guidance and persistent help, the creation of this dissertation would not
have been possible.

We gratefully wish to convey our thanks to Department of Industrial Engineering and
Logistics in School of Engineeringt University of Boras simultaneously, Department of
Design Sciences and Packaging Logistics in Faculty of Engineering at Lund University for
giving us the permission to commence this thesis in the first instance.

We are genuinely indebted to our supsovs, Assistant proDaniel Hellstromfrom Lund
University and Agnes Anderssonfrom University of Boras whose aids, stimulating
suggestions, and encouragements guided us through research for and writing of this thesis.
Especially we are obliged tdgnes Aderssonfor all her additional assistance.

Our interviewees efforts & corporation were really appreciated; Mkael Lindmark,
Supply Chain and Packaging Development Manager, IKEA SwederBd/Eilhage, Boras
branch Operations Manager, COOP Forum Swesied Mr.Per Dalheim Global Logistics
Manager, VOLVO Logistics Sweden, for all their applicative helps, benevolent supports, and
interesting and valuable hints.

Furthermore, we would like to give our extraordinary recognition to our examiner, Prof.
Goran Stjernman whose patient help and kindness enabled us to complete this work.

Javad Mokhlesi
Saman Lohrasebi October 2009



Abstract

Pallets play a very important role whole distribution systems through the supply chain
Such a fact alone shows t he i ngpwlalldgiatnsbee of p a
to the increasing number of regulations and policies regarding natural resource conservations
and also sustainabldevelopment, the issue of pallet utilizatioeuseand recycling matter
became the core concernnost of the researches performed in this field.

As aconsequencethe presented report discusses the cumperttlems, requirements and
debates around [ets utilization in distribution systems in depth along with the other
affecting factors such agCost, Environment, Materials, Sustainability, Information
Technology and so forth. To achieve such go#ig first step is recognizinthe mass
Industrial production factorsand global market requirements for the current and futafe
pallet utilization in order to achieve the desired efficiency and effectiveness in practice with
focus on standardized pallets iz@tion in specific regions likEuropean Union

The second step is theonsideing of various pallet typescompatibility in different
environments with respect to unit load assignments both at present and future. The third step
is to challenge the obtained data and observed results antbatleafy them according to the
foreseen future requirements, tendencies demands of pallets and unit loads assignments
throughtheinternational dgisticsproviders The last step which is as well the most important
part of this thesis report,ito put the inbrmation together in order to clarignd specifythe
encounteredlifficulties regarding usage of pallets with concentration on cost, environment
and ergonomic issues.

Keywords:Euro Pallets, Pallets Costs, Palletat8s, Pallets TrendJ hird Party Logstics
(3PL), Pallet Pools
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1. Introduction

This chapter is provided with a general overview of what are going to be done in this thesis
report. It starts with a briedxplanationregarding the purpose and objective of this report at
first level and then followed by a through description of problemd likely issuesof
concerns in pallet and associated industries. At the second stage of this chapter the
delimitations and scopes will be discussed. At the last section of this chapter a brief outline
for the discussed chapters is presented

1.1. Purpo®

The main idea behind developing such a research is to demonstrate the situation of pallet
utilization in industries and related affecting factors. Pallet plays a very important role in
Logistics chains or Distribution systems. Regardless of the applicatirposes of pallets
there are a lot of other factors in pallet usage that draw a great attention for the users and also
producers of pallet. These factors can be considered from so many different aspects.

Pallet is a part of a cargo carrier concept.sTdoncept is broadly taken into account since
individual transportation and handling of materials is costly. It can also reduce the speed of
handling process to a very low level. It also decreases the efficiency of the desired logistics
chain Stjernman &Torstensson, 2006

To overcome the stated obstacles creating a desired large unit configuration is of interest.
When it comes to larger scales then mechanical handling becomes Stjimhrhan &
Torstensson, 2006

One of the most importaraspectsthat brought a lot of heat on pallet industries in the
recent years is Environmental issues along withsthet associated policies and regulations.
Due to the limited number of natural resources for instance Forrest and water there have been
a lot of ddate around roles and regulations regarding resource conservation and so forth.

These factors directly or indirectly affect the pallet utilization in any kinds of business
sectors which leads this industry to a new futuristic trends and changes. Thdsecte be
classified in many different ways and from several points of views. Many experts believe that,
these likely changes and trends have been started quite a while ago and they are just in the
process of evolving for the predicted needs of the future

Some of the argued trends are about the recycling, repairing and alsagivegref pallets.
As mentioned earlier these facts demonstrate the importance of the pallet in distribution
systems and related industries. Sudmaracteristicsof this devicetalk for the other
dimensions of importance. This attitude is widely discussed in this report and will be
explainedn details in the provided chapters.

The focus in this thesis report is mostly around the current situation of pallets and the used
raw materiab for producingthem also createa guideline for possible future trends and
changes bt in structure, design andedmaterials.

1



1.2. Problem Description

As the final fallout of our thesis work both theoretically and practicallynmain focus is to
find some applicable answers to the following questions of our report which can play a very
much so important role in our recommendations and latter conclusions. Basically in our work
we try to get along with answers to the questions;

6What are the current state and future tren

Such an objective will lead the problem to a broader point of view which embraces the
following subquestions in order to achieve the desired answer to the main question of
concern;

1. What are the current trends in using pallets?

2. What will be the trends of pallets usagehe next ten yeansith respect to design
issues, economical issues like direct and indirect @sstsell assustainability issues?

3. Will be anyreasondor corsidering some substitutes for pallets in the future?

Finding the answer to the above questions is the substantial basis for further research and
also recommendations. It contributes to the facts that most of the companies engaged with
pallet utilization ae dealing with.

1.3. Scope

In this thesis report the main idea is dealing with basics in terms of pallet utilization. Pallet
i ssue or |l etds say materi al handling is a ve
those aspects into such a summarized report is not oéshterhe highlights in this thesis
report are environment, risk issues, ergonomic issues, cost perspective and sustafmbility.
per the problem description section the aim is to achieve possible patterns in which the
current state and likely trends antaages in raw materials, structure, handling methods and
so forth can be justified. As a matter of fact what have been done in the field of pallets and
materials handling recently havendt added mu
associated pblems in the use of pallets, therefore the best effort of this thesis will be mainly
focusing on creation and demonstration of such patterns based upon which likely changes and
problems can be described.

1.4. Outline ofthe Thesis

The outline if the hesis is presented in this chapter to provide the reviewer with a better
picture of what have been done in writing this report.

Chapter 1describes the aim of this thesis and defines the problem that this thesis has
addressed along with the desired redegrestions.

Chapter 2contains a brief background of pallet such as a general overview, the history of
pallet, the development of pallet, pallets and transportation chains and some related issues.
2



Chapter 3presents the recent literature and empirical studies in pallet and material handling
industries done by the other researches. This chapter also includes the terms that are being
widely used in packaging and material handling studies. In this chapteof latpects have
been brought into consideration. Aspects such as sustainable development issues and the
influences on the use of pallet in logistics chains and also the possible substitutes and
alternative materials for current raw materials used in paietstruction, the current
treatments for pallets in order to be reused for further usage in distribution systems, the
prevalent facts regarding ergonomic, safety issues and risks associated with pallet utilization,
the related environmental issues regagdieusing and also recycling patterns and the recent
development in computetided applications regarding pallet designs and lay outing.

Chapter 4explains some general terms adopted in this research along with the associated
methods.

Chapter 5demonstrtes the current development and application in real time practices are
presented.

Chapter 6 describes the practical analysis and the discovered results fresiteon
observation (visits) in accordance with the research method adopted in the current thesis
project based upon the literature studies along with the empirical observations. This chapter
presents the main idea behind this research.

Chapter 7embraces the final conclusion, results, futuristic horizon in the use of pallets.
The likely patterns fnm which the trends will be derived and also the recommendations for
further research based on the interests of the current thesis project are discussed in this
chapter. It will come up with a general conclusion, the likely impacts of the researched areas
and finally the answers to some of the most crucial research questions of this work.

1.5.ResearchValidity

Validity of any research work is totally dependent on the criteria which are defined to
measure the authenticity of a research. In this resegyalt, faom the latest literature review
the basic practical observations have been brought into effect in order to achieve the desired
qguality and authenticity. The main idea was to establish possible criteria based on which
theoretical concepts and studadsng with practical measurements are evaluated.

In order to cover the research validity, we had tried to protect the external validity of our
thesis by using numerous library and internet based sources of evidence and different methods
of data gatherig through literature study and case studies by research questionnaire which
being answered by different companies expert

1.6.ResearchReliability

Since most of the cited and stated expressions and information are based upon previous
researches and findings then the reliability issue regarding this thesis is absolutely justifiable.
The other fact that demonstrates the reliability of this thesis isdhe methodology adopted
which is based on ideas and alignments presented by related experts. In Delphi method the

3



reliability of information is correlated t
which in this case is a reliable source.

This research was performed in both theoretical and practical perspectives and we tried to
use more scientific literatures also more case studies and Questionnaires, therefore an
acceptable level of reliability could be verified.

The main focus of the thirdhapter is to cover the literature review and theoretical parts of
our research to answer the validity requirements of our subject. In the sixth chapter, the
implementation of reliable experiments through the practical parts of our research by finding
the answers to different issues which are categorized into particular questionnaire panels in
wide areas of usage have been verified.

(0]



2. Background and Overview

In this chapter some basic overview and definitions regarding pallet utilization and its
influence on the transportation chains performance in different stages are discussed. A brief
background and history of pallet from the development perspective are also taken into
account. The last part of this chapter is mostly about the common pabstapg affiliated
standards and regulations for pallet utilizations in Physical distribution systems worldwide.

2.1. Definitions

In this part some of the most related definitions to the interest of this report are given. The
purpose of providing such deiiions is to create clear view on what is going to be discussed
here to give readers a better understanding of the scopes of this thesis. Sine Logistics and
related issues are very broad topics to be taken into account therefore the rest of the terms and
techniques are disregarded.

There are a lot of concepts behind the meaning of the term Packaging. This term can be
considered from so many different aspects. Packaging cab refer to the action of covering or
wrapping up the cargo carrier in order to be @ct#d and safely handled. The other way of
looking at it may also be the process of covering up a container along with to be handled
goods in order to be transported or better say cai@geriman & Torstensson, 2006).

To be able to understand the ungierdy meanings beneath the packaging logistics concept,
there will be some definitions as below to make what have Ist&tied earlier more
transparent.

2.1.1. Packaging

There can be considered a considerable number of definitions for packaging. It isreometi
defined as the organized processes of goods preparation for specific logistical purposes for
instance distribution, storage, handling and so fqRaine, 1981) On the other hand
sometimes it is considered as all range of goods for any purpose anérona@®y materials
in order to be utilized for the purpose of protecting, handling, delivering from the producers to
the consumerglohansson, 1997).

From a different point of view according to Stjernamn and Torstensson (2006) packaging or
packing couldbe described in such a manner as below:

AThe activities of supplying goods with covering, in order to fulfill the requirements of the
material handling process in the logistics chain

2.1.2. Packing @

As mentioned earlier in this chapter, there are several explanations and definitions regarding
the packaging per se which may lead to a little bit of confusion due to the simple but broad
nature of such a thing. One of the easiest ways to explain sudbstrsial activity is to
consider it as an activity that provides goods or transported materials with an appropriate

5



covering in order to assure safety and security regardless of transport($t@deman &
Torstensson, 2006).

2.1.3. Cargo Wit

Cargo unitis a very general term when it comes to explanation. Depending on the type of
the business and also the surrounding environment, cargo units can be defined in so many
different but possible forms. But moreover as Stjernamn and Torstensson (2006) pdinted ou

fiCover plus goods, however loose covers and empty containers are also defined as cargo
unit for instance returned products

2.1.4. Covering

Covering can demonstrate a general functionality in logistics terms. It embraces most of the
important fact ad issues concerning the safety and reliability of the mode of transport.
Understanding such an indispensable part of packaging would lead to a better functionality.
For this purpose Stjernamn and Torstensson (2006) defined covering in a through way as:

fiCovering holding goods together for a better and easier handling and protection, it
sometimes also used for information about content, handling, manufacturer, sender and
destination. It can also be used for exposure by retailers

2.1.5. Packaging in logistics

As Hellstrom (2007) stated in his earlier research, there are many possibilities to consider
the interactions between logistics and packaging. It can be demonstrated on a basis of some
derived and detected aspediarthermoreHe describes the term in a more professional point
of view as:

AiFrom a packaging point of view, tipltysical interactions betwegrackaging and logistics
can be identified and described as packaging aspects related to lagistics

At the other side, Twedr and Parson (1997) identified another perspective on the
substantiality of packaging in logistical activities in their earlier work. Substantiality as such
has been explained as:

fiLogistical packaging affects the cost of every logistical activity, andahagnificant
impact on the productivity of logistical systems. Transport and storage costs are directly
related to the size and density of packages. Handling cost depends on unit loading techniques.
Inventory control depends on the accuracy of manuaauwomatic identification systems.
Customer service depends on the protection afforded to products as well as the cost to unpack
and discard packaging materials. Furthermore, the characteristics of logistics system
determine the requirements and costs fkaging.

Packaging takes on several effects on the logistics performance point of view. It has been
defined in so many different ways in order to picture the importance of such activity in

6



logistics chains. Sometimes, it is more beneficial to take tHerpgance and functionality of
packaging and related actions into account to be able to create such a picture. However
depending on what is important, there will be different expectations on the fashion of the

stated picture.

The obvious fact to deal witlthen it comes to packaging influence on logistics chain is that
there should be some certain criteria to evaluate the effect of packaging activities on logistics
chains. There are three aspects to consider while assessing the packaging activities
functiondity. The first one could be the aspect on the issue of security and reliability
functionality. The second aspect is the correlating functionality. What meant by correlating
functionality is that such a function provides possibilities to establish a Bnkagween
different components of a logistics chain. The other aspect is mostly dealing with moving and
handling concerns in the chgi@tjernman & Torstensson, 2006).

One of the best ways to understand to importance of packaging in any logistics ¢bain is
consider the packaging systems in different levels. The level breakdown facilitates the roles of
each component of any designated packaging systems in logistics chains. The following
figure presents different levels of a packaging system in the le@dtains:

The package life cycle

Industrial or distribution packaging

_ Retail packagng Sales packaging | Consumer
Transport Transport Groug ransgort  Group packagng _ Display packaging  packaging

packaging packagng packaging  packaging | | ,.frf_\
End

Fawy —r‘\ Manufaaburar, LY Whiolzalar or —"\ Rstall f
materiate || Carmers 3y FESEAING | carperg procucers || carrers b || dlsirisution carrisre. 5 ledp! °
supzber |- A suppllsr o Milsr | santra cutlets (717 consumer,
V 5 S
'y T | |
|- .

§
waching plant retsnabis Retumablereusible
packagmg pool packaging
o asdmibnbetrabor

Raw materiz’s Wacls Uz
TECowETy manzgement [T packaglhg
Ry of Landflling ar
BTN GompoEing

The levels of the packaging system

Tertiary Packaging

Figurel Several components of a packaging systdi®aghir, 2004)
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2.1.6. Modular Design

In this section of this report the focus will mostly be on the optimization of the capacity
utilization while using cargo carrier in order to handfet loads. The best way to put such a
fact into practice is to optimally evaluate the maximum output of volume utilization in
packaging terms. The story behind this matter is to create a frame for all kinds of packages
and their cargo carrier to be abtefit into any related environments or systems. Example of
such environments will be logistics chains, handling equipment, storage areas and so forth.
(Stjernman & Torstensson, 2006)

As the matter of fact, the objective is to optimize the utilization ck@ges and turn the
requirements into flexible capabilities of different sizing and capacities. They will all lead to
soar up the efficiency and to facilitate the process steps in the logistics chains. Without
considering all the dimensions and possileititof such a design, it will be so hard to create
balance among the playing components in the transportation chains. The above explanation
was a brief description about the importance of layout optimization and related issues. A
desired design outcome shdumeet all the matching and fitting requirements due to the
diversity of the available sizes and also materials. It should cover all the likely dimensions
and maybe weights to sonextent That was just a recap of a very substantial concern in
packaging ad cargo carrier fields. A Through explanation will be discussed in Chapter 3 of
this report(Lumsden, 2006)

2.1.7. Unit Load

Whenit comes to material handling and transportation, the concern will be the best unitized
load that flows at the least co3this perspective is important since in such manner increasing
the efficiency and more importantly the uncalfed costs. The term Unit load, is normally
referred to as an optimized, wrapped article that carries the package along with theicontent
the biggest scale possibl&his is, as mentioned earlier, because of the aiming on the
efficiency improvement. However, such an achievement is tad@ihendenon the type of
packaging, the mode of transportation and also the environment in whiahithead flows
along.(McVenes & McRgnolds, n.d.)

2.2. Pallet at a Gance

A pallet or so called skid can be considered as flat transport structure which handles product
batches so that they can be lifted by a forklift, pallet jack, or other jadeniges. A pallet is
the basic requirement of a unit load aimed at being loaded, unloaded or even transported from
the point oforigin to the others. The basic materials used in a pallet construction can be of
wood, plastics, composite and other carboredasaterials.

From theindustrial perspectivepallets can be described as a Piece of equipment that
facilitates mechanical handling of palletized goods which made usually of undressed wood
and commonly 4 x 4 feet (1.2 x 1 meter in Europe) in dimensiboanicarry a typical load
of one metric ton (1,000 kilograms or about 2,200 pounds), and serves as a base for
assembling, handling, sorting, storing, and transporting goods as a unit load. Pallets come in

8



different designs, dimensions, and materials; sagl tweway entry pallet, fouway entry
pallet, box pallet, post pallet, steel pallet, ¢Btjernman & Torstensson, 2006)

In the United States, the most common pallet size is 48 inches by 40 inches. In giving the
dimensions of a pallet, the first number is the length of the stringgrioger boardwhich is
perpendicular to theuckboardswhose length is the second numigéezen. Pallets may be
either 4way, meaning a forklift can lift them from any side, eway, in which case two
sides of the pallet are solid and the tines can only be inserted frosidess Theworld is
moving toward adoption of the Euro pallet systéiihe standard Euro pallet (ISO 1) is 800
millimeters by 1200 millimeters.(National Wood Pallet and Container Association
(NWPCA), Pallet Market Assessment (1998))

In Europe the Euro Pallet is sometimes also called a CEN pallet. To manufacture Euro
Palles you have to be sanctioned by EPADe pallet is easily recognized by the marking of
EUR somewhere on it. The most common size i
someti mes c al | e(HuropeaniPalletoAkseciatpra (EPAE)t Rallet podlke
European market place, Euro Pallets: Good or Bad for Business (2002))

2.3. History of Pallet

Palles had an enormous impact on logistics packaging and also on the transportation
systems. Pallet havebeen the basic substantiebmponentof the new seak material
handling system since 1940s. However the new palletization system has been evolved in the
recent decades but the palletization has quite abasdiground Somewhere about over 100
year s. That 6s what it ma ktatien chainparsculariyfroraa v i t al
material handling perspectiv@.eBlanc, 2002)

The use of modern pallets in industries returns to the World War 1. Pallet was use before
that time but back in 1940s the presence of pallets in practice was totally tatigisdes
making the supply of military equipments and related goods much easier. Even before that
time, there were some forms of unitization in order to carry a huge amount of load for a
certain purpose but the emergence of pallet had a tremendous imghet sityle of material
handling. Pallets were introduced in Europe after the WWII. The dimensions of those pallets
back then were 813 x 1219 mm (32 x 48 inch@gBlanc, 2002)

The evolutionof pallet was inconjunctionwith theintroductionof lift trucks back in late
1900s. The sparkling of the industrial revolution was an important landmark in transportation
packaging forms and alssiandardsBefore palletization there were several kinds of cargo
carriers used for handling and also pratect of goods. Suclpackaging wagslevelopedin
order to obviate the needs of the transportatiomins back the(Stjernman & Torstensson,
2006).

As mentioned earlier, pallets or palletization have been developed in various stages. It just
d i doccutall at once. The reason for such a claim is that crude pallets were emerging in
conjunction with the primary material handling equipments. The best example for such
equipments is the primary lift trucks that used to be utilized in the U.S. manufacturingtfirms
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that time. Some experts believe that pallets have beelwedbased on the crude skids that
used be the main cargo carrier for moving heavy loails Skids were generally built with a
basic deck and stringers in order twap the cargo down on théeck (Stjernman &
Torstensson, 2006).

Another considerable milestone in the history of pallet was the involvement of the newly
developed lifting machine like Fork lift truck. After introducing a more modified handler in
1915, the pallet utilization in matal handling environment was scuffling with different
challenges. Challenges such as tbquiredstandards andompatibilty to the equipments
used and so forth. These factors played a v
with the relatedegulations and standards. There were a lot improvement both in machineries
and also the mechanism of handling. The improvement era was coursing a very quick
emergence so that the pallet became one of the indispensible components of the modern
materialhandling. Theimprovementdoth in lifting equipmentsand the cargo carriers place
pallets among the factors that increase the logistics chain efficiency, effectivenesscand
reliability. (LeBlanc 2002, A HSTORY OF EUROPEAN PALLET REUSREPAIR &
RECYCLING-National Association of Pallet Distributors (2003))

2.4. Pallet Bevelopment

As mentionedearlier, pallet was emerged in diverse phases. The phases that have been
established due to the growing needs of the material handliogistics chains. A first the
spacers for an easier loading by lift trucks and then placement of a board at the bottom of the
skid to create pallet. It was developed to be adapted to the requirements of better stacking
while loading by lift truck specially fork lift truckand also because of timecessityof an
efficient lay outingwhile storing. The development was mostly concentrated on facilitating
the handling by the equipmen{gnderson, 2002)

25. Common Pallet Classes and Bterials

There are various types of palletsth different structures and materials depending on
where they are about to be used. It is very substantial to understand the current pallet types
that are being used in the distribution systems in order to have a broad picture of the state of
such cargocarriers. In this part of this report the mgsevalentpallet kinds are being
presented. Material handling expedtgide pallets into 2 main categories stfuctures

Stringer Pallet: Stinger pallet is constructed from three parallel parts ashgckboardhat
is attached to these stringers. They are mostly from timber and they most often referred to as
stringers. These types of pallet are also considered asvay@allet since it can only be
handled from two directiongClark, 2004)

Block Pallet: Block pallet structure consists of the two parallel timbers that are also called
stringersalong with perpendicular stringers. Such a structure makes Block pallet easier to
handle and more stable and stronger in terms of structure resistance. Thest pghets are
also referred to as fowvay pallets duo to capability of being handled from any of four sides.
(Clark, 2004)
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In some cases of pallet structures the orientation of the lower board turns out to be an
important issue. The playing factor inch a fact is the ability of being handled easily from
any directions of sides. Being unidirectional can save lots of effort while being stored or
transported from one point to the other. It can also influence system efficiency considerably.
In material hadling, most of the concerns regarding pallets are derived from the safety and
easiness in handling perspective, meaning that if it is safe to rack them up or easy to be
moved. Therefore, these factors determined the needs of the efficient pallet fructure

The following figures demonstrate a clear picture of what have been discussed here:

Top interior (inner)
deckboard

Top lead {end) —_
dackboards Overall height
i Pallet end, width
- £, ) Opaning haight
Top

stringerboard

Butted end deckboards

Block

Figure 2Different components of a Block palle{Clark, 2004)

Top interior (inner)
deckbeard

Top deck — Top lead (end)  Overall height
opening deckboards
| Palletend, width Opening
,4" Palle, Side, | height
Stringer “ enge
foot

Stringer notch

Bottom deck
opening
Bottom
deckboards

Chamfer

Wheel opening Center stringer

Hand paliet
and forklift

truck fork Outer stringer
opening {runnar)

Bottom lead {end) Butted end deckboards
deckboards

Figure 3Different components of a Stringer palle(Clark, 2004)

Depending on the intended use of a pallet, there are different materials used. Materials such
as softwood, hardwood, plastic, paper based materials and also steel. The type of the wood
being sued in the construction also plays a determinative role isattes Pallets can be used
in storage, export, FDA, handling of chemical products and so forth. As mentioned earlier one
the substantial issues in pallet utilization is the cost involved. It is so important to designate a
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right pallet type with certain maials used to a proper application. For instance pallets with
less durable materials are no use for applications that require the maximum durability of cargo
carriers that are being used.

Solid wood is the widely used material for pallet construction forenthan over 60 years.
Since these types of pallets are the prevalent ones in the market. It is notable that pallet
consumers or | etds say pallet users are faci
factors along with upcoming trends spedife material usage in the pallet industries. Some
of the affecting trends such as new standardization, sustainability, resource conservation, new
technologies and so on not only challenge the pallet manufacturers but also the pallet users
and related sidmdustries. This section will be discussed entirely in chapter 3.

2.6. Standardization

There are various organizations active in setting up specific standards for pallets and the
associated issues in terms of utilization and performance. Some of thes&zatigns are
entitled to establish rules and regulations regarding pallet standards such as globally
recognized dimensions, types of materials used designs, performance and also testing
methods;

ISO Technical Committee 51SO TC 51 declares thetandar@zation of pallets in general
use in the form of platforms or trays on which goods may be packed to form unit loads for
handling by mechanical devices. TC 51 is responsible for developing thé 18®which
states the standards for flat pallets designtedhtercontinental material handling purposes.
There are several other technical committees along with the mentioned ones in collaboration
in order to set the standardtSO Standard 6780: Flat pallets for intercontinental materials
handling)

National Wood Pallet and Container Associatiorilational Wood Pallet and Container
Association (NWPCA) is mostly dealing with the commercial issues of pallets in favor of
pallet and container manufacturers. NWPCA represents solutions with respect to cost,
environmat and customer caregNational Wood Pallet and Container Association
(NWPCA), Pallet Market Assessment (1998))

European Committee for Standardization (Comité Européen de Normalisatiofhe
European Committee for Standardization afteferredto as CEN dclares standards for
pallets. The 1C$5.180.20 General purpose pallets are one the mentioned standards set by
CEN. (ICS: 55.180.20 General purpose pallets, European Committee for Standardization
(CEN))

There are some others along with the ones mentiahede which have their own criteria.
For instanceMIL -STD-1660, themilitary standard for pallets set by US DOD (Department of
Defense). (Design Criteria for Ammunition Unit Loads Department of Defense (DOD)
(2008))
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Regarding the environmental concerns, there are also some sanctioned regulations and
criteria such as the Phytosanitary measures that set regulations around the pests and insects
spread by wooden packaging including wooden pallets. It is in accordancevi®MP 15
regulation imposed by the International Planet Protection Convention (IPPC) which is a
subsidiary of the Food and agriculture Organization of the United Nation (FAO). There is a

certain stamp set to approve the designated packaging as shiown (b@ernational Planet
Protection Convention (IPPC) (1997))

- TH - 0001
: DB
HT DOA

Figure 4 Stamp authorizations for wooden packaging to be usedw.cmpallet.com/html_eng/about.htm, (Date accessed
2009.08.15, Copyright 2002).
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3. Frame of Reference

In this section of this report, some of the most important literature studies and researches
done in the fields of pallet utilization and related issues will be discussed. There are some
business reports presenting the status and recent developmentsvialosgme academic
based observations.

3.1. Definitions & Terminology

Since familiarity with common terms and definitions plays a vital role in recognizing the
basic concepts of pallets and associated parts, therefore some of the mostly used expressions
are described here based on NWPCA criteria.

As per Industry Standards & Specifications, Glossary of Terms, National Wooden Pallet &
Container Association (NWPCA) following terms associated with pallets have been set:

Block Pallet: a type of pallet which is formed with a couple of blocks between the pallet
decks or beneath the upper (top) deck.

Double-Face Pallet:is a kind of pallet that embraces upper and lower decks.

Economic Life: is a term used for demonstration of numbertrgés that the pallet is
performing, repairing details and the economic benefits associated with that.

Exchange Palletis described as a pallet which is used among a certain number of users. In
such a case, the possession of the pallet will move alotigetaext user with the handled
product (Unit load).

Expendable Palleta pallet that is designated for a certain number of handlings. After the
numbers are reached it can be disposed.

Fork Entry: is defined as an entrance in pallet structure in ordeelp fit the fork for an
easier handling or placement.

Four-Way Block Palletis a pallet type with fork entries in both sides.

Two-Way Entry Pallet is a pallet type with possibility of being handled just from the end
entrances.

Unit Load: is the set oproducts placed on a pallet for the purpose of transportation, storage
and so forth

3.2.The Impact of Pallet on Different Components of a Logistics Chain

As mentioned earlier, pallets are very vital components in material handling and its related
issueslt turns into a more transparent deal when it comes to the distribution concepts. Pallets
have a great impact on the performance measurements in any logistics Chains, particularly
from Distribution perspectives. There are the pallets which move the psp#aep them tied
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together and protect them against the possible risks and incidents during handling or storage.
As the result, getting familiar with the impacts of pallets on different components of Logistics
Chains can be lead to a more efficient arffdative processWhat meant by the impact is the
influence of pallet utilization on different parties in a designated Logistics chain such as
Distribution Centers, Manufacturers, 3PLs and so forth. (Anderson, 1991, Pallet Trends

(2009))

3.2.1. PalletUtilization in Distribution Centers (DC)
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parts. It is important since most of the problems with products such as defectiveness and
damage, safety and also the other concerns can be originated fromehalrhandling stage.

Such a view point raised a lot of questions regarding the role of pallet utilizations in
Distribution Centers (DC). The questions were basically asked upon the percentage of pallet
utilization in the whole distribution chain. On othend, how useful pallets are in easing and

speeding up the distribution process. The answers to these questions can be understood by

defining a procedure for pallet movements, the utilization circumstances and also the nature
of the business. What is medsy the nature of business is if it is a manufacturing firm, a
retailing form or a wholesaler. The other way ob observing is to define the material flow
outline for the designateDistribution Center and its different components and parts and
then highligit the pallet utilization and associated circumstance in that confined map.
(Sandoval, 2003, Tsujimoto, 2003, Recommendations on Grocery Industry Pallet Systems
(1992), White & Hamner, 2005)

Following figures demonstrate precise examples of pallet utdizain a designated
Distribution Center along with the utilization level (pentage) in different stages.
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Figure SMethod of Pallet utilization in a manufacturing environmen{Tsujimoto, 2003)
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As seen in above figure, most of pallet usage Isadn the way from factory to the
Distribution Center and also from the Distribution Center to the Shipping destination. In the
other figure, there is a little bit different scenario regarding pallet usage in inbound and
outbound flows.
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» 23 . S
~ 9 8| (20% is manually
&| | palletized in the
DC

Figure 6Different configuration of pallet utilization in a retail environmen{Tsujimoto, 2003)

There can be a lot of different configurations regarding pallet usage in any Distribution
Centers but the clear thing about it is that the utilization level is tadeibendent on the
availability of some playing factors such as equipments, storage room and etc.

3.2.2. Problems with Using Pallets in DC

Despite the inevitable role of pallet utilization in an efficient logistics chain, using pallets
can draw some troubléso. Most of these troubles have been detected in the DCs. To be able
to create a more effective and efficient process, identifying these difficulties is the first
priority. From DC perspectives, troubles with using pallets can be described as below
(Tsujimoto, 2003):

1. Most of the received products are from different locations with different standards and
sizing policies. It has been one of the major challenges ahead of distributors and pallet users.

2. The other problem is considered in receiving of palléts quite a challenge to reuse
pallets with different standards. In this case, unification of pallets is the main obstacle.
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3. Loading pallets while shipping is another issue of concerns in pallets utilization. There
are a lot of concerns raised from loaglipallets into different containers and different
vehicles.

4. Pallet standardization is required internationally since any company uses a pallet
matching its requirements especially from pallets shipped from Asia.

5. Reusing a pallet is more efficient than &iagleway ones from a sustainable point of
view but from technical perspective it could cause some difficulties.

6. There could be a lot troubles detected while using pallets but they can be beneficial on
the other hands.

3.2.3. Impact on Manufacturers

After lots of observations have been done regarding the different impact of pallets on the
several components of a logistics chain, the impact of pallet utilization on manufacturers drew
some results. These results help manufacturers to adapt their requiréonérsexisting
pallet standardization system.

As the fallout, manufacturers of different products have to find the best options of pallets
for their specific usage. Such an achievement will provide them with a more reliable and time
efficient processtl can al so pare a notable amount fro
For some manufacturers with palless system, new pallet technologies compatible with
their requirements are the best way to reduce the total operating costs and system
defectivenes.(Recommendations on Grocery Industry Pallet Systems (1992))

The other aspect of the pallet impact on manufacturers is to try to identify trends in the
usage of pallets by manufacturers. Studies show that, apart from bulk handling of raw
materials whichare carried by other carriers than pallets, most of the finished products are
carried on pallets. In fact, this matter itself can be speculated in using more pallets by
manufacturers in the coming futures as the development of economy stimulates the
estallishment of new and more manufacturing firms.

The direct movement of palletized products from manufacturers to the distribution centers
without even being unloaded is the other fact that complies with the increase in the use of
palletized handling by mafacturers and their belonging distribution centers and warehouses.
The reason for such a claim is that in general, the same number of pallets used to handle
finished products from manufacturers is also used in distribution centers and warehouses.
Since asnentioned earlier, they are not unloaded during the transfer. (Anderson, 1991)

The following figure helps to understand the movement pattern that supports the stated
claim.
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Figure 7Palletized products movement patterr{Anderson, 1991)

The above figure demonstrates a possible designated relationship between Pallet
manufacturers (Suppliers) and the assigned distribution centers. The figure presents the pallet
movement from two different perspectives and the associated impact or influence on the
palletized chain. The first point of view is from a pallet supplier perspective and the other one
is from a retailerds point of View. I n or de
manufacturer certain number of pallet manufacturers should bevéd/al order to keep the
balance in the logistics chains. The retail manufacturer receives raw materials from a single
manufacturer but the pallet supply and the product movement are from different suppliers to
distributors. As a consequence, as it isiobs, the discussed chain (pattern) is quite simple in
comparison with a pallet less manufacturing pattern. It means that without assigned pallet
suppliers, the manufacturing process would be a way slower. (Anderson, 1991)

3.2.4. Impact on Distributors

As stated in the previous section, pallets have huge impact on the distribution part of a
logistics chain. As a matter of fact, there is a great deal of pallet shipping, receiving and also
storage in the designated Distribution Centers. A significant papalet cost is to create a
possibility for an improved raeébility in distribution warehouses. It means that warehouses
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