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3 SCOPE OF THE STUDY 
The following section describes the general scope of the project to achieve the stated goals. 
This includes the identification of specific products to be assessed, the supporting product 
systems, and the boundary of the study, allocation procedures, and cut-off criteria. 

3.1 SYSTEM DESCRIPTION OVERVIEW 
Figure 1 shows the life cycle stages associated with the functional units of this study. 

 

Figure 1: Life cycle flow diagram for system analyzed 

The weight information in the following chapter is related to a size “BL4” box which holds a 
pair of shoes up to size 9 (UK) and has been provided by PUMA. The different weights of 
the new design are based on prototypes and are potentially subject to change. No 
significant changes of the different weights are expected in mass production. 

3.1.1 Current system – Red Shoe Box 

The current design is shown in Figure 2 and consists of a Red Shoe Box as well as 
wrapping and stuffing paper. The Red Shoe Box is built of a 100% recycled corrugated 
material and a layer of paper. The red color is applied before the box gets folded. 
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The average weight of one red box is approximately 0.238 kg. As an average the corrugated 
material makes up 90 weight-% and the paper 10 weight-% of the box 

 

Figure 2: Current system – Red Shoe Box 

To prevent damage during transportation the “Red Shoe Boxes” are transported in a 
standard outer carton which holds 10 boxes (outer carton size is/ can be customized for 
PUMA needs).  

3.1.2 Design  opt ion  1 -  Pu lp  box and  po lymer bag  
The new design “pulp box and polymer bag” is shown in the following figures. As illustrated 
in the figures the new design varies depending on the point of sale. If the final point of sale 
is “Wholesale” the new design consist of a pulp box and a polymer bag, (see Figure 3) while 
if the final point of sale is a PUMA store the new design is only the polymer bag, (see Figure 
4). The pulp box is made of 100% recycled paper (70% corrugated; 30% newsprint) and 
weighs approximately 0.212 kg. The average weight of the polymer bag is approximately 
0.027 kg and can be made of Polypropylene (non-woven) or a Biopolymer (corn starch-
based and PVOH). The weight is independent of the used polymer. Both alternatives will be 
assessed within this study.  

 

Figure 3: Design option 1 - Pulp box and polymer bag - Wholesale 

To prevent damage during transportation the “pulp box and bag” must be transported in a 
slightly broader outer carton (~2 cm) in order to hold 10 boxes.  
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Figure 4: Design option 1 - Pulp box and polymer bag – Retail “PUMA store” 

To prevent damage during transportation the “bags” are transported in a slightly longer 
carton which then could hold up to 12 bags. The design requires a divider system which is 
designed similar to a “wine crate divider” system. This adds approximately 0.550 kg of 
corrugated material to the weight of the standard carton. 

3.1.3 Design option 2 – Clever Little Bag 

An alternative new design option is illustrated in Figure 5. It consists of a non woven 
polypropylene bag and corrugated “bone” providing stability to the design and ensuring at 
the same time that there is no contact between the shoes. The design of the bag is different 
compared to design option 1 and due to the missing middle layer the bag weight could 
potentially be 25% lower compared to the above mentioned bag (see 3.1.2.). Therefore the 
weight of the bag is approximately 0.02 kg. The same corrugated material as for the current 
design (100% recycled material) is used for corrugated “bone” and weighs approximately 
0.082 kg. 

 

Figure 5: Design option 2 – Clever Little Bag 
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To prevent damage during transportation, 10 “Clever Little Bag” units can be transported in 
the same standard outer carton that is used for the Red Shoe Boxes.  

3.2 FUNCTIONAL UNIT 
The function addressed is the provision of packaging for PUMA shoes. This includes the 
display packaging of the shoes at the sales point and the secondary packaging that is 
provided for the consumer for taking the product home.  

The functional unit chosen for this study is 

packaging of one pair of shoes 

The associated reference flows consist of one unit of each packaging design. The reference 
flows for the additional packaging provided to the consumer (“shopping bag”) is defined for 
the base case as 0.9 for Red Shoe Box (assuming 90% of the consumers would take an 
extra shopping bag) and 0.2 for the new designs (assuming that still 20% of the consumers 
would request an extra shopping bag, even though the new designs basically include the 
shopping bag function).  

As the share of this potential secondary use of some of the considered designs depends on 
user behavior, the choice of the reference flows will be studied in sensitivity analyses. 

3.3 SYSTEM BOUNDARIES 
The study includes upstream processing and production of materials and energies that 
make up the production of the stated functional unit, production of different shoe packaging 
design, transport to distribution facility and whole sale/ PUMA stores, and end-of-life 
disposition. Table 1 summarizes what will be included and excluded in this study. 

Table 1: System Boundaries 

Included Excluded 
• Raw materials 
• Processing of materials 
• Energy production 
• Operation of primary production equipment 
• Transport of finished product to point of sale 
• Potential secondary use of polymer bag 
• End of Life  

• Construction of capital equipment 
• Maintenance and operation of support 

equipment 
• Human labor and employee transport 
• Manufacture and transport of packaging 

materials not associated with final product 

3.3.1 Technological Coverage 

In the study site-specific manufacturing data has been provided by PUMA’s direct supplier: 

1. Red Shoe Box 

a. Manufacturing of corrugated material as well as paper 

b. Production of carton – folding as well as application of color 




