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Abstract 

Pallets play a very important role in whole distribution systems through the supply chain. 

Such a fact alone shows the importance of pallets in todayôs fast growing global logistics. Due 

to the increasing number of regulations and policies regarding natural resource conservations 

and also sustainable development, the issue of pallet utilization, reuse and recycling matters 

became the core concern in most of the researches performed in this field. 

As a consequence, the presented report discusses the current problems, requirements and 

debates around pallets utilization in distribution systems in depth along with the other 

affecting factors such as Cost, Environment, Materials, Sustainability, Information 

Technology and so forth. To achieve such goals, the first step is recognizing the mass 

Industrial production factors and global market requirements for the current and future of 

pallet utilization in order to achieve the desired efficiency and effectiveness in practice with 

focus on standardized pallets utilization in specific regions like European Union. 

The second step is the considering of various pallet types compatibility 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 and also, to verify them according to the 

foreseen future requirements, tendencies and demands of pallets and unit loads assignments 

through the international logistics providers. The last step which is as well the most important 

part of this thesis report is, to put the information together in order to clarify and specify the 

encountered difficulties regarding usage of pallets with concentration on cost, environment 

and ergonomic issues.  

Keywords: Euro Pallets, Pallets Costs, Pallets Status, Pallets Trends, Third Party Logistics 

(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 brief explanation regarding the purpose and objective of this report at 

first level and then followed by a through description of problems and likely issues of 

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. Purpose 

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 application purposes 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. This concept 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 vital (Stjernman & 

Torstensson, 2006).    

 One of the most important aspects that brought a lot of heat on pallet industries in the 

recent years is Environmental issues along with the strict associated policies and regulations. 

Due to the limited number of natural resources for instance Forrest and water there have been 

a lot of debate 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. These trends can 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 also the re-using of pallets. 

As mentioned earlier these facts demonstrate the importance of the pallet in distribution 

systems and related industries. Such characteristics of this device talk for the other 

dimensions of importance. This attitude is widely discussed in this report and will be 

explained in details in the provided chapters. 

The focus in this thesis report is mostly around the current situation of pallets and the used 

raw materials for producing them also create a guideline for possible future trends and 

changes both in structure, design and used materials.           
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1.2. Problem Description 

As the final fallout of our thesis work both theoretically and practically, our main 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; 

óô What are the current state and future trends in pallet utilization?ôô. 

Such an objective will lead the problem to a broader point of view which embraces the 

following sub-questions 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 usage in the next ten years with respect to design 

issues, economical issues like direct and indirect costs as well as sustainability issues? 

3. Will be any reasons for considering 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 are dealing with. 

1.3. Scope 

 In this thesis report the main idea is dealing with basics in terms of pallet utilization. Pallet 

issue or letôs say material handling is a very broad topic of science discussion and bringing all 

those aspects into such a summarized report is not of interest. The highlights in this thesis 

report are environment, risk issues, ergonomic issues, cost perspective and sustainability. As 

per the problem description section the aim is to achieve possible patterns in which the 

current state and likely trends and changes 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 havenôt added much values and views to the upcoming trends and 

associated problems 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 of the Thesis  

The outline if the thesis is presented in this chapter to provide the reviewer with a better 

picture of what have been done in writing this report. 

Chapter 1 describes the aim of this thesis and defines the problem that this thesis has 

addressed along with the desired research questions. 

Chapter 2 contains 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. 
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Chapter 3 presents 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 chapter, lots of aspects 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 pallet construction, 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 regarding reusing and also recycling patterns and the recent 

development in computer-aided applications regarding pallet designs and lay outing.  

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

methods. 

Chapter 5 demonstrates the current development and application in real time practices are 

presented.  

Chapter 6 describes the practical analysis and the discovered results from on-site 

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 7 embraces the final conclusion, results, futuristic horizon in the use of pallets. 

The likely patterns from 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. Research Validity  

Validity of any research work is totally dependent on the criteria which are defined to 

measure the authenticity of a research. In this research, apart from the latest literature review 

the basic practical observations have been brought into effect in order to achieve the desired 

quality and authenticity. The main idea was to establish possible criteria based on which 

theoretical concepts and studies along 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 gathering through literature study and case studies by research questionnaire which 

being answered by different companies expertôs and academic literatures. 

1.6. Research Reliability  

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 work is the methodology adopted 

which is based on ideas and alignments presented by related experts. In Delphi method the 
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reliability of information is correlated to the expertsô knowledge and information authenticity 

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 third chapter 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. 
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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 pallet types and 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 definitions 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 protected 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 carried (Stjernman & Torstensson, 2006). 

To be able to understand the underlying meanings beneath the packaging logistics concept, 

there will be some definitions as below to make what have been stated earlier more 

transparent. 

2.1.1. Packaging 

There can be considered a considerable number of definitions for packaging. It is sometime 

defined as the organized processes of goods preparation for specific logistical purposes for 

instance distribution, storage, handling and so forth (Paine, 1981). On the other hand 

sometimes it is considered as all range of goods for any purpose and made from any materials 

in order to be utilized for the purpose of protecting, handling, delivering from the producers to 

the consumers (Johansson, 1997).   

From a different point of view according to Stjernamn and Torstensson (2006) packaging or 

packing could be described in such a manner as below: 

ñThe activities of supplying goods with covering, in order to fulfill the requirements of the 

material handling process in the logistics chainò. 

 2.1.2. Packing Up 

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 such a substantial activity is to 

consider it as an activity that provides goods or transported materials with an appropriate 



6 

 

covering in order to assure safety and security regardless of transport mode (Stjernman & 

Torstensson, 2006). 

2.1.3. Cargo Unit  

Cargo unit is 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) pointed out: 

ñCover plus goods, however loose covers and empty containers are also defined as cargo 

unit for instance returned productsò.  

2.1.4. Covering  

Covering can demonstrate a general functionality in logistics terms. It embraces most of the 

important fact and 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:  

ñCovering 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 retailersò. 

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 aspects. Furthermore He describes the term in a more professional point 

of view as:  

ñFrom a packaging point of view, the physical interactions between packaging and logistics 

can be identified and described as packaging aspects related to logisticsò. 

 At the other side, Twede 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: 

ñLogistical packaging affects the cost of every logistical activity, and has a significant 

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 manual or automatic 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 for packagingò. 

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 
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logistics chains. Sometimes, it is more beneficial to take the performance 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 with when 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 

functionality. 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 linkage between 

different components of a logistics chain. The other aspect is mostly dealing with moving and 

handling concerns in the chain (Stjernman & Torstensson, 2006). 

One of the best ways to understand to importance of packaging in any logistics chain is to 

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 logistics chains: 

 

 

 

 

Figure 1 Several components of a packaging system. (Saghir, 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 handle unit 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 able to fit 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 of packages 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 possibilities of 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 should meet 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 some extent. That was just a recap of a very substantial concern in 

packaging and cargo carrier fields. A Through explanation will be discussed in Chapter 3 of 

this report. (Lumsden, 2006) 

2.1.7. Unit Load    

When it comes to material handling and transportation, the concern will be the best unitized 

load that flows at the least cost. This perspective is important since in such manner increasing 

the efficiency and more importantly the uncalled-for costs. The term Unit load, is normally 

referred to as an optimized, wrapped article that carries the package along with the content in 

the biggest scale possible. This is, as mentioned earlier, because of the aiming on the 

efficiency improvement. However, such an achievement is totally dependent on the type of 

packaging, the mode of transportation and also the environment in which the unit load flows 

along. (McVenes & McReynolds, n.d.) 

2.2. Pallet at a Glance  

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 jacking devices. A pallet is 

the basic requirement of a unit load aimed at being loaded, unloaded or even transported from 

the point of origin to the others. The basic materials used in a pallet construction can be of 

wood, plastics, composite and other carbon based materials.  

From the industrial perspective pallets 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 dimensions. it can carry 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 
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different designs, dimensions, and materials; such as a two-way entry pallet, four-way entry 

pallet, box pallet, post pallet, steel pallet, etc. (Stjernman & 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 stringer or stringer board, which is 

perpendicular to the duckboards, whose length is the second number given. Pallets may be 

either 4-way, meaning a forklift can lift them from any side, or 2-way, in which case two 

sides of the pallet are solid and the tines can only be inserted from two sides. The world is 

moving toward adoption of the Euro pallet system. The 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 

Pallets you have to be sanctioned by EPAL. The pallet is easily recognized by the marking of 

EUR somewhere on it. The most common size is the ñPallet EURò its 800 x 1200mm. Itôs 

sometimes called a ñwhole palletò. (European Pallet Association (EPAL), Pallet pools, The 

European market place, Euro Pallets: Good or Bad for Business (2002)) 

2.3. History of Pallet 

Pallets had an enormous impact on logistics packaging and also on the transportation 

systems. Pallets have been the basic substantial component of the new streak material 

handling system since 1940s. However the new palletization system has been evolved in the 

recent decades but the palletization has quite an old background. Somewhere about over 100 

years. Thatôs what it makes it such a vital part of a transportation chain particularly from a 

material handling perspective. (LeBlanc, 2002) 

The use of modern pallets in industries returns to the World War II. Pallet was use before 

that time but back in 1940s the presence of pallets in practice was totally tangible. It was 

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 impact on the style 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 inches). (LeBlanc, 2002) 

The evolution of pallet was in conjunction with the introduction of lift trucks back in late 

1900s. The sparkling of the industrial revolution was an important landmark in transportation 

packaging forms and also standards. Before palletization there were several kinds of cargo 

carriers used for handling and also protection of goods. Such packaging was developed in 

order to obviate the needs of the transportation chains back then (Stjernman & Torstensson, 

2006). 

As mentioned earlier, pallets or palletization have been developed in various stages. It just 

didnôt occur all 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. manufacturing firms at 
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that time. Some experts believe that pallets have been evolved based on the crude skids that 

used be the main cargo carrier for moving heavy unit loads. Skids were generally built with a 

basic deck and stringers in order to strap the cargo down on the deck (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 material handling environment was scuffling with different 

challenges. Challenges such as the required standards and compatibility to the equipments 

used and so forth. These factors played a very vital role in forming the todayôs pallet along 

with the related regulations 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 

material handling. The improvements both in lifting equipments and the cargo carriers place 

pallets among the factors that increase the logistics chain efficiency, effectiveness and also 

reliability. (LeBlanc 2002, A HISTORY OF EUROPEAN PALLET REUSE REPAIR & 

RECYCLING-National Association of Pallet Distributors (2003)) 

2.4. Pallet Development 

As mentioned earlier, pallet was emerged in diverse phases. The phases that have been 

established due to the growing needs of the material handling in logistics chains. At 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 trucks and also because of the necessity of an 

efficient lay outing while storing. The development was mostly concentrated on facilitating 

the handling by the equipments. (Anderson, 2002) 

2.5. Common Pallet Classes and Materials 

There are various types of pallets with 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 cargo carriers. In this part of this report the most prevalent pallet kinds are being 

presented. Material handling experts divide pallets into 2 main categories of structures: 

Stringer Pallet: Stinger pallet is constructed from three parallel parts and a duckboard that 

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 as two-way pallet since it can only be 

handled from two directions. (Clark, 2004) 

Block Pallet: Block pallet structure consists of the two parallel timbers that are also called 

stringers along with perpendicular stringers. Such a structure makes Block pallet easier to 

handle and more stable and stronger in terms of structure resistance. These types of pallets are 

also referred to as four-way 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 in such 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 handling, 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 structures. 

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

 

 

 

 

 

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 is this case. 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 

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

Figure 2 Different components of a Block pallet. (Clark, 2004) 
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right pallet type with certain materials 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 for more than over 60 years. 

Since these types of pallets are the prevalent ones in the market. It is notable that pallet 

consumers or letôs say pallet users are facing a diverse materials and designs selections. These 

factors along with upcoming trends specify the 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 side industries. 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 these organizations 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 51: ISO TC 51 declares the standardization 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 the ISO 6780 which 

states the standards for flat pallets designated for intercontinental material handling purposes. 

There are several other technical committees along with the mentioned ones in collaboration 

in order to set the standards. (ISO Standard 6780: Flat pallets for intercontinental materials 

handling) 

National Wood Pallet and Container Association: National 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, 

environment and customer cares. (National Wood Pallet and Container Association 

(NWPCA), Pallet Market Assessment (1998)) 

European Committee for Standardization (Comité Européen de Normalisation): The 

European Committee for Standardization also referred to as CEN declares standards for 

pallets. The ICS 55.180.20 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 mentioned above which have their own criteria. 

For instance MIL -STD-1660, the military 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 accordance with the ISMP 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 shown below. (International Planet 

Protection Convention (IPPC) (1997))        

 

  

Figure 4 Stamp authorizations for wooden packaging to be used, www.cmpallet.com/html_eng/about.htm, (Date accessed 
2009.08.15, Copyright 2002). 

http://www.cmpallet.com/html_eng/about.htm
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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 developments along with some 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 number of trips that the pallet is 

performing, repairing details and the economic benefits associated with that.  

Exchange Pallet: is described as a pallet which is used among a certain number of users. In 

such a case, the possession of the pallet will move along to the next user with the handled 

product (Unit load). 

Expendable Pallet: a 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 order to help fit the fork for an 

easier handling or placement. 

Four-Way Block Pallet: is 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 of products 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 

issues. It 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 products, keep 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 and effective process. What 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. Pallet Utilization in Distribution Centers (DC)  

In todayôs logistics world, material handling has a substantial standing among all the other 

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 from the material handling 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 other hand, 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 meant by 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 designated Distribution Center  and its different components and parts and 

then highlight 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 utilization in a designated 

Distribution Center along with the utilization level (percentage) in different stages.

   

 

 Figure 5 Method of Pallet utilization in a manufacturing environment. (Tsujimoto, 2003) 
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As seen in above figure, most of pallet usage load is on 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. 

 

 

 

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 totally dependent 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 troubles too. 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 pallets. It is quite a challenge to reuse 

pallets with different standards. In this case, unification of pallets is the main obstacle. 

Figure 6 Different configuration of pallet utilization in a retail environment. (Tsujimoto, 2003) 



17 

 

3. Loading pallets while shipping is another issue of concerns in pallets utilization. There 

are a lot of concerns raised from loading pallets 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 the single-way 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 requirements to the existing 

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 process. It can also pare a notable amount from the manufacturersô operating costs. 

For some manufacturers with pallet-less system, new pallet technologies compatible with 

their requirements are the best way to reduce the total operating costs and system 

defectiveness. (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 which are 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 

establishment 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 manufacturers 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 as mentioned 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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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 retailerôs point of view. In order to fulfill the pallet demands of a retailer or a 

manufacturer certain number of pallet manufacturers should be involved in 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 is obvious, 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 part the pallet cost is to create a 

possibility for an improved rack-ability in distribution warehouses. It means that warehouses 

Figure 7 Palletized products movement pattern. (Anderson, 1991) 














































































































