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The information and views set out in this document have been 
developed within the framework of the “SciLED- Footwear in the 
21st century: New skills for the design of drastically improved 
comfort, sustainable, fashion-oriented and scientifically-led 
footwear products” project, funded by the ERASMUS+ Programme, 
KA2 - Cooperation for Innovation and the Exchange of Good 
Practices - Knowledge Alliances. 
 
The European Commission support for the production of this 
publication does not constitute an endorsement of the contents, 
which only reflects the views of the authors, and the Commission 
cannot be held responsible for any use, which may be made of the 
information contained therein. 
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The purpose of the current deliverable (Result 2.4) is to provide a review of the role of materials and 
special structures in footwear comfort and sustainability, being reported in the following chapters: 

• CHAPTER 1. Footwear materials and their properties 

• CHAPTER 2. Performance and comfort issues when selecting materials for footwear 

• CHAPTER 3. Consumer safety and sustainability issues when selecting materials for footwear 

• CHAPTER 4. Modern sole assemblies: technologies, material combinations and their effects 
on footwear production, footwear performance, sustainability and comfort 

The first chapter presents various materials used in footwear manufacturing along with their main 
properties. The materials are divided into categories according to their role in the footwear 
structure. Several examples are given that cover leather, thermoplastic and vulcanised rubbers. All 
are thoroughly analysed into specific materials with their main mechanical properties. 

The role of materials in the comfort of footwear is crucial, especially when combined with special 
sole structures. Chapter 2 analyses most common materials used in footwear manufacturing and 
the structures of shoe soles. Footwear comfort is reviewed in terms of fitting, mechanical comfort 
and thermal comfort and some fundamental properties such as density, Young's modulus and 
Poisson's coefficient are also studied.  

Sustainability has become a global concern in last years. The environmental impact of a product 
throughout its life-cycle has to be evaluated. Though each product serves a different purpose, all 
begin with the extraction of raw materials (the extraction phase) and move through subsequent 
phases such as production, transport to the point of sale, consumption and, finally, disposal. This 
series of phases makes up the life-cycle of any product and each phase can harm our environment. 
Although the degree of impact varies across products and their different phases, all products have 
potentially negative environmental consequences. The purpose of Chapter 3 is to examine the 
sustainability issues when selecting material for footwear. 

This review concludes with a presentation of assembly methods and technologies where an 
overview is given in Chapter 4. Basic assembly methods and materials are discussed both for the 
shoe upper and the sole structure.  

 
 The detailed structure of this deliverable is presented below:  
 
INTRODUCTION  
AIM OF THE STUDY  
METHODOLOGY  
 
CHAPTER 1. Footwear materials and their properties  

1. 2. Upper  
1. 3. Sole  

1.3.1. Insole  
1.3.2. Midsole  
1.3.3. Outsole  
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1. 4. Materials  
1.4.1. PVC  
1.4.2. Polyurethane rubbers  
1.4.3. Thermoplastic polyurethane-TPU  
1.4.4. Natural rubber  
1.4.5. EVA  

 
CHAPTER 2. Performance and comfort issues when selecting materials for footwear  

2. 1. Introduction  
2. 2. Evaluation methods (Subjective / Objective)  
2. 3. Types of comfort  

2.3.1. Fitting  
2.3.2. Plantar pressure and absorption of impacts  
2.3.3. Thermal comfort  

2. 4. Orthoses  
 
CHAPTER 3. Consumer safety and sustainability issues when selecting materials for footwear  

3. 1. Short classification of footwear materials for sustainability  
3. 2. Importance of the environmental impact of footwear and footwear materials  

3.2.1. Supply chain management  
3.2.2. Life cycle assessment  

3. 3. Environmental impact studies of footwear and footwear materials  
3.3.1. Supply chain management studies  
3.3.2. Life-cycle assessment studies  
3.3.3. Studies on other tools and techniques to be applied with relation to 
sustainability  

 
CHAPTER 4. Modern sole assemblies: technologies, material combinations and their effects on 
footwear production, footwear performance, sustainability and comfort  

4. 1. Materials used in the footwear  
4. 2. Preparation of the material used for shoe uppers  

4.2.1. Upper materials: Leather; Upper synthetic materials  
4.2.2. Sole materials. Rubber sole materials  

4. 3. Types of adhesives  
4.3.1. Solvent based adhesives  
4.3.2. Water based adhesives  
4.3.3. Adhesives without solvents  

 
Conclusions  
REFERENCES  
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