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1. INTRODUCTION 

The Footwear industry is seen as one of the most traditional sectors of activity in almost all countries where 
it’s implemented. In Europe, it is responsible for an important volume of employment. Although is a labour-
intensive industry, the improvement of the production process technologies is increasing. This lesson is 
focused on the traditional footwear manufacturing processes involving the organizational structure and the 
manufacturing process flow from cutting, stitching, assembly to finishing. 

 

2. MANUFACTURING ORGANIZATION AND PROCESS FLOW 

 

2.1. Functional organisation of a footwear company 
 

A typical function organization chart of a footwear factory includes, usually includes, at the top, the 
administrator or the top manager, and at the level immediately below, the managers of the main departments, 
such as administrative, financial, commercial, production, planning and purchasing, quality. 

 

 

 
Figure 1. A typical function organisation chart. Source: CTCP 
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2.2. Footwear manufacturing process 
 

The footwear manufacturing process includes a sequence of operations that are normally associated with the 
main departments, that are the warehouse, where is done the reception and control of raw materials, the 
cutting department, the pre-stitching department, the stitching department, the pre-assembling department, 
the assembling department, the finishing and packing department and the expedition area. 

 

 

Figure 2. Sequence of operations of the footwear manufacturing process. Source: CTCP 

 

The manufacturing process starts off with the cutting of the materials. Using cutting dies to cut each necessary 
section of fabric or leather manually or using a clicking machine or even through an automatic cutting system 
connected to the CAD in technical development.  

Then comes the pre- stitching – which involves several operations to prepare the cut components for making 
the upper such as splitting, fabric attaching, ironing, stamping, skiving, folding, crimping etc. Fabric attaching, 
taping at the edge of components make that strengthen. Skiving is for tapering the edge and crimping is for 
3D shape. Screen printing and embossing are also part of this stage. 

In many processes these operations are distributed within the cutting department and stitching department.  

Then comes the Stitching department where components are joined together, the lining is attached to make 
the upper. The upper then follows to the assembly department. 

 



 

SHOEDES – New footwear designer qualifications for sustainable products that comply with 
the emerging demands of circular economy 

2021-1-TR01-KA220-VET-000028186 

 

 

5 

 

 
Figure 3. Manufacturing process. Source: CTCP 

 

The finishing department is divided into two main phases: the finishing operations and the expedition where 
the order is delivered to the client. 

 

 

Figure 4. Manufacturing process – finishing department. Source: CTCP 

 

In the modern industry the process is divided into many and distinct stages as product engineering, 
warehouse, cutting, pre-stitching, stitching, pre-assembling, assembling, finishing and packing, expedition. 

Initially employees made the shoes from the beginning to the end, but in the modern industry the process is 
divided into many and distinct stages as: 
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 Product engineering: creation, elaboration and accompaniment of the models in the manufacture 
process; 

 Warehouse: act of receiving, storage, classification and control of the leather and other materials; 
 Cutting: cutting operation of the different parts that compose the upper part of the footwear.  
 Pre-stitching: preparation of cut pieces to receive the stitching; 
 Stitching: junction of the parts that compose the upper part of the footwear.  
 Pre-Assembling: preparation of stitched pieces and soles to the assembling operations; 
 Assembling: set of operations that join the upper part of the footwear with the sole; 
 Finishing and Packing: final operations linked to the presentation of the footwear as brushing, painting 

and cleaning; 
 Expedition: packing, boxing and sending to the destination market. 

 

 

3. TRADITIONAL TECHNOLOGIES FROM CUTTING TO FINISHING 

 

3.1. Cutting 
 

The operation of cutting leather or other materials can be performed either manually or mechanically.  

Traditionally the cutting operation began to be made by hand, but nowadays a large part of the footwear 
companies uses equipment to do it, either the traditional clicking machines or even the automatic machines, 
which use CNC processes to carry out the operation. 

In most of the footwear manufacturing processes a cutting press is used, which can be swing arm (more used 
for leather) or bridge (most used for synthetics). To use this equipment, it is necessary to pre-execute the 
collection of cutting dies, based on the carton moulds made for each model in the product development 
department, whose cost then must be compensated by the decrease of the operation time and the economy 
of labour. 
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Figure 5. Different models of Hydraulic cutting machines. Source: CTCP 

 

 

3.2. Stitching 
 

Stitching is the most economical and versatile way to combine elements of uppers, preserving the high quality 
of the product, which allows to perform the most complex designs, providing an additional aesthetic value. 
The versatility of this method lies in the possibility to apply it to all materials, whether they are leather, fabrics 
and artificial leather, and all models of shoes. 

For centuries, shoes were made entirely through stitching techniques. Currently stitching is dominated by 
assembly processes and is mainly restricted to the production of uppers. 

Currently stitching of footwear is performed by various types of stitching machines. Manual stitching is 
generally auxiliary and is mostly used for different types of decorations. 

Within the process of stitching, the following concepts are inextricably linked: stitches and seams sewn, 
needles and thread, stitching machines and stitching parameters. 

 

 

Figure 6. Stitching machine head. 
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Table 1. Stitching parameters 

Stitching parameters  
Stitches and seams sewn 
Needles and thread 
Stitching machines 

 

The most used technology in stitching are the stitching machines. There are diferent types of stitching 
machines, used according to the operation, the material, product.  

 

     

 

Figure 7. Different types of stitching machines. On the left the flat-bed stitching machine. On the right 
the pillar stitching machine  

 

Flat stitching machines are used for stitching some certain components of the shoe uppers, not requiring 
emphasizing its shape. Most often they use it to joins lining sewn noses on the vamp on toe, facing, foxing. 

Cylinder-arm stitching machines are designed to perform the convex curved seams on the elements combined, 
which is difficult to access. These machines are manufactured as: left arm, right arm, and the arm directed to 
the worker. The construction of machines provides solutions both multi-needle and is adjusted, inter alia, to 
combine vamps, stitching on toes and performing decorative seams. 

Pillar machines - They allow you to match the pieces of the shoe upper in places hard to reach. By attaching 
the hook mechanism and the conveyor material on the elevated post, it is possible to combine the 
elements/pieces of complex shapes and cuts. Raising the plane in which are the parts to be joined, in relation 
to the worktable of the machine, gives the possibility of "entering" in one of the materials. 
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Figure 8. Different types of stitching machines. On the left the flat-bed stitching machine. On the 
middle cylinder-arm stitching machine. On the right the pillar stitching machine  

 

3.3. Assembling 
 

Assembly is one of the most complex phases of footwear. Traditionally the assembly operations were 
completely artisanal and manually executed but actually most of the shoes produced are made using a 
cemented construction system supported in specific machines. These processes are accompanied by 
technological procedures which are related to: upper and bottom parts assembly on last, stabilization shapes 
of the upper, cementing preparation, attaching uper and bottom parts, delast and storage lasts. There are 
other construction systems like, for example, strobel, Pratik and goodyear. Globally the nature of these 
construction systems is usually determined by mounting system on the last and cementing techniques.  

Assembly involves several operations to assure the attaching of upper and bottom.  

There are several systems of shoe assembly but the most used is cemented construction used in the majority 
of shoes produced all over the world. This construction process is based on the artisanal process based in 
manual tools, cement and nails. 

Lasting is a process of conversion of the planar upper to three-dimensional shape determined by the shape of 
the last, which performs this operation. The development process of lasting was continued for decades. 
Initially shoes was lasting by hand using simple tools. When tensioning uppers used a special tong and rolled 
edges of the upper nailed to the insole by tacks. As technology progressed, the first machine, which facilitated 
the process of nailing the individual parts of the uppers. Began to appear new systems of lasting. The most 
widespread system was multioperations. Gradually a three-operations and double-operatios systems. 
Important in the process of lasting was the replacement of rigid connectors (texts, clips) by new generation of 
adhesives that are automatically applied directly to the connected elements. 
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Figure 9. Assembly by hand, by machine, assembly cemented construction 

 

 

3.3.1. Assembling – cemented system 
 

The principle of lasting is bring the upper to the shape of the last, plastic tool designed and developed in 
accordance with pedologic parameters and fashion, and to connect upper and bottom. In cemented 
construction the upper is forced over the last by stretching the upper materials (leather or other), operation 
made in two parts: First, the toe lasting - machine lasting top, sides and forefoot. 

 

 

Figure 10. Lasting foreparts  

 

The second part of the process involves backparts and metatarsus. The whole cycle of lasting can be done with 
glue (usually thermoplastic) possibly some sections can be enhanced or lasting on tacks. 
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Figure 11. Lasting backparts and sides  

 

3.4. Assembling – other operations 
 

3.4.1. Roughing and adhesive application 
 

Roughing: Most often this operation is performed on special machines called roughing machines. Grinding tool 
are the most special shields, heads or abrasive cloth. Attrition is to remove exterior structure of the skin,. This 
factor determines the strength and durability of glued connection.  

Applying adhesive – this operation is frequently made manually although there are already CNC machines to 
provide this operation mainly in flat assembled uppers. The adhesives must dryand be reactivated before next 
operation. 
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Figure 12. Roughing and gluing  

 

 

3.4.2. Pressing the adhesion between soles and upper 
 

Pressing- this operation completes the process of merging the upper with the bottom part of the shoe. In the 
process of pressing we observe the applicable parameters that result from the types of bonded materials and 
glues used. The basic parameters include amount of pressure and pressing time. 

 

.  

 

 

 

 

 

 

Figure 13. Pressing operation  
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3.4.3. Assembly – final operations 
 

After pressing footwear translates into special devices called colloquially coolers, which are made to lower the 
temperature of shoes after the thermal activation of adhesive and the compacting process. The process of 
stabilization aims at consolidating the shape of the shoe uppers granted by the last in the process of lasting. 
Lasts can be slipped manually on special racks or using last puller. The shoe follows for finishing operations or, 
in depending on the product, to other specific operations made before finishing, like lateral stitching (used 
frequently in sneakers) and heel attaching (used in high heel shoes). 

 

 

 

 

 

 

 

 
 

Figure 14. On the left Machine for stabilizing footwear (low temperature); on the right Last slipping 
machine 

 

 

 

 

 

       

 

 

 

Figure 15. On the left Stabilize shoe; on the right Sslip the last on Last slipping machine 
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3.5. Finishing 
 

There are several ways of finishing. The various types of finishing depend mainly on the type of materials used, 
the desired final appearance and the model configuration. 

The same model may even have different finishes, depending on the type of leather used, thus giving rise to a 
variety of Finishing Types. 

If through the finishing operations the product becomes more beautiful, attractive and with a softer touch, 
we can get the difference that makes selling the product. 

Finishing involves the final operations of footwear manufacturing. Finishing is done with the aim of ensuring 
the best treatment on the surface of the shoe, improving the visual appearance of the product and making it 
more attractive, both visually and to the touch.  

 

 

Figure 16. Packing 

 

 

 

3.5.1. Types of finishing 
 

The main types of finishing used in footwear are: waxy, oily, casein, polished and plasticized. In the images it 
is possible to see example of waxy finish, Oily finish and plasticized finish. 

Waxy finish is the type of finish that requires more processes, because in this case the leather is more 
absorbent and rawer, as for example aniline and semi-aniline, and as they are not completely finished in 
tanning factory, require a final finishing in the shoe factory. 

Oily finish is associated mainly with calf skin, where oil is applied during manufacture. 
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Plasticized finish  is associated with patent leathers that have a surface coating of PVC or polyurethane to give 
a very high gloss finish. The treatment is used for high fashion footwear, but has the disadvantage of reducing 
the ability of leather to breathe and release perspiration 

 

 

 

  

 

 

Figure 17. On the left Waxy finish; on the right Oily finish 

 

 

 

Figure 18. Plasticized finish 

 

 

3.5.2. Technology of finishing 
 

Finishing process is very much supported in manual operations like cleaning, insole application, laces and 
labels. The technologies used in finishing operations are usually brushes and painting booths. The brushes are 
very important in the finish process as they have functions as polishing, smoothness, brightness and removal 
of excess of finishing products. Rotating machines, with manual speed selector, are the most suitable because 
they allow control of the speed, which is very important for obtaining the best results. 

Painting booths are usually used to make the finishing more efficient and secure for the worker. It is 
recommended to use compressed air guns in the paint booth for applying finish bases, applications of 
brightness, oils, inks for color correction and color enhancers. The pistols have the advantage of uniformity of 
application and must have pressure control and always be well cleaned. 
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Figure 19. On the left Brushing the shoe; on the Painting the shoe 
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