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1. INTRODUCTION 

To reduce the environmental impact of a manufacturing footwear process should be one of the main 
objectives of a footwear company. This reduction can provide environmental benefits but also economic value 
for the company. A more sustainable footwear process implies to use less resources (energy, materials, labour) 
and to reduce waste, having the capacity to provide up-cycling solutions for its waste. Step by step companies 
must measure it´s environmental performance and implement systems, technologies, methods to improve 
and become a more environmentally sustainable company. 

 

A manufacturing process with less environmental impact implies working: 

 in an environment-friendly way, with less waste 
 with environment-friendly materials 
 with less resources / resource-saving processes 

 

It means that during sustainable manufacturing it’s used methods that allow to produce shoes in an 
environment-friendly way, with environment-friendly materials (such as biodegradable or recycled / 
recyclable materials), with less resources (in terms of operations, labour, materials, energy). 

 

 

 

Figure 1. Factors that lead to less environmental impact manufacturing. Source: CTCP 

 

What should be considered to meet an improved environmental manufacturing process? 

To improve the environmental performance, it is important to consider: 

 Energy consumption; 
 Reduction of water consumption; 
 Use of recycled material; 
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 Limitation of water pollution; 
 Reduction of greenhouse gas emissions; 
 Exclusion of the use of substances harmful for the health and the environment; 
 Highly efficient manufacturing processes (lean processes) 

 

These aspects are considered within the scope of an environmental management system but can also be 
identified and improved as part of a company sustainable strategy. 

 

2. MEASURING ENVIRONMENTAL PERFORMANCE 

 

Dashboards permit a visual analysis of Key performance indicators and are a useful support to identify 
deviations from the objectives and the areas of improvement with higher impact on environmental 
performance. Dashboards can also be useful to integrate and concentrate the analysis of different Key 
Performance indicators and identify the causes of the deviations from objectives.   

 

 
Figure 2. Environmental Sustainability KPI Dashboard.  Source: CTCP 
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3. HOW TO IMPROVE ENVIRONMENTAL PERFORMANCE 

 

One way to start is to implement an environmental management system in accordance with ISO 14001 
standard. ISO 14001 is an international standard relevant to improve the environmental performance 
throughout the manufacturing processes. It starts with the identification of environmental risks within 
manufacturing process, selection of Key process indicators to measure environmental performance and 
definition of improvement objectives and correspondent actions. 

 

     

Figure 3. ISO 14001 dimensions. Source: 
https://www.mindtech.pt/images/solutions/viewer/mindCAD-viewer.jpg 

 

 

The footwear manufacturing process is complex with many materials and components integrated in a process 
usually intensive in labour. So planning is important and good line balancing is required for consequence 
in footwear´s operation to achieve higher productivity. To find out balance in productivity, utilization of line 
balancing operation is very much needed. Effective time in each operation cycle must be calculated in proper 
balanced line operation for better productivity. The following factors affect efficiency in footwear 
manufacturing but also its environmental performance: 

 Proper planning with product category style. 
 Properly materials choice and utilization with changing style. 
 Manpower utilization with targeted time to fulfil requirement of production. 
 Proper utilization of machineries. 
 To make over the product price utility. 
 Management organization with adequate information flow 
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Figure 4. Factors that affect efficiency in Footwear. Source: Textilelearner.blogspot 

 

 

Footwear manufacturing process can reduce the chemical impact seeking out materials that meet third party 
certification standards such as the Global Organic Textile Standard (GOTS), or Leather Working Group (LWG) 
and collaborating with other companies in programmes such as Zero Discharge of Hazardous 
Chemicals (ZDHC), which have created a roadmap for the footwear sector. 

                        

 

Figure 5. GOTS; ZDHC 

 

The use of renewable energy is an important factor to reduce of fossil resources and Greenhouse gas 
emissions. Because footwear manufacturing is a low intensity energy consumer the use of photovoltaic solar 
panels is the common option for footwear companies. With this technology it is possible to obtain an average 
utilization of 30 percent of renewable energy and improve in this way environmental performance. This 
investment should be complemented with actions to improve energy efficiency like infrastructures changes, 
use of LEDs and gradual change for lower consuming production equipment. 
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Figure 6. Photovoltaic solar panels 

 

 

 

3.1. Lean and Green 
 

There are some new production methods, which could be revolutionary in terms of “sustainability”, aim at 
focusing on existing processes and to eliminate wastes. We can call this approach as a methodology Lean and 
Green, 

Sometimes a practical, solution-oriented approach and solid know-how are more important than working with 
the latest high-tech machinery. 

“Just in time” means to organise production according to the so-called ”pull“-system and to delivery 
requirements of the customer. Production lots are subdivided into small units according to the ordered 
delivery quantities and according the existent orders. 

The Toyota Production System maximises the ratio between added value time and idle time by eliminating 
overburden, inconsistency, and waste. 

The principle is to add as much as possible value at the moment when the work pieces are held in hands and 
avoid defects and non-conforming footwear. 

These lean tools are focused on fighting against all types of waste: energy, materials and, especially, labour.  

 

 

 

 

 
 

 

LEAN AND GREEN 

New production methods, which could be revolutionary in 
terms of “sustainability”, aim at focusing on existing 
processes and to eliminate wastes. 
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Figure 7. Methods to achieve and maintain a sustainable production process   

 

 

3.2. Methods to improve environmental performance 
 

A big portion of materials waste in footwear manufacturing is created during cutting process of leather and 
other materials. The small unusable materials parts are usually finishing on landfills directly with negative 
impact on the environment. Additionally, surplus waste material is created when stock of material is no longer 
required for the production. For example, leathers that were bought in excess due to miscalculation of needs 
or other causes, materials that the company had to bought by a minimal amount and other situations that 
cause stockage of unusable materials.  

The efficiency of the process, include calculating correctly the needs, the precise stock management, the 
adequate buying, reception and cutting of the materials can avoid large quantities of waste and improve 
environmental performance of the footwear manufacturing process. 
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Figure 8. Wastes from footwear industry. 

 

 

4. METHODS FOR IMPROVING ENVIRONMENTAL PERFORMANCE 
THROUGHOUT MANUFACTURING 

 

Saving resources in an efficient way starts with the product concept / product development. The design 
process itself should be organised in a way to reduce the number of physical samples to a minimum. Modern 
CAD systems allowing for virtual prototyping are of great help to save resources and speed up time-to-market 

 

    

Figure 9. Footwear pattern making.  Source: CTCP 
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Modern CAD systems allowing for virtual prototyping are of great help to save resources and speed up time-
to-market. 

Photorealistic 3D CAD images of shoe designs can considerably speed up the range creation process 

and save a lot of effort and resources invested in developing and prototyping shoe models which will finally 
not be part of the range. In this moment the design process can choose materials with less environmental 
impact and the integration of recycled materials. 

The use of 3 D software to design new products permit to reduce the number of prototypes, reducing the use 
of materials, energy and labour and providing a faster process from the idea to initial selection of footwear 
and definition of a collection. 

 

 

4.1. Pattern making 
 

 

 

Figure 10. Footwear nesting.  Source: CTCP 

 

Most CAD systems can immediately calculate the first waste in the process of pattern making. If the first waste 
percentage is known, as well as the unit prices of leather, sole and lining materials, it’s possible to estimate 
the global waste and act in this moment to make changes in pattern making to reduce the amount of waste 
projected. These changes can be done on the format of the pieces on the fitting between them.  

A well-trained team can improve the percentage of use of material and, with this reduce waste and save plenty 
of money if this process is systematically applied. 

 

4.2. Cutting 
 

The most important feature is that the positioning / nesting of the parts to be cut can be changed several 
times until the final cutting layout is found. Cutting itself does not start until the operator is satisfied with the 
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cutting layout on the hide.This is not possible with traditional cutting and can permit the optimised utilisation 
of material to be cut. 

 

 

Figure 11. Automatic footwear cutting system.  Source: CTCP 

 

The process of cutting using automatic machines enables a more efficient use of resources without the need 
of Production of knives. The CAD system communicates the geometrical data of the parts to be cut to the CAM 
cutting table, the material is placed on the working area of the cutting table and the parts are projected onto 
the material. The parts are placed using desktop and mouse and the number of finished parts and the number 
of parts left to be cut is automatically displayed avoiding the cutting of excedents. 

Most CAM systems allow for simultaneous marking, numbering, and punching of the parts. 

 

 

4.3. Pre-stitching 
 

The most important feature is that the positioning / nesting of the parts to be cut can be changed several 

 

In some pre-stitching operations, there are simple procedures that can be adopted to reduce their 
environmental impact in these cases in energy and labour resources. That is the case of operations like, 
splitting, skiving, and ironing. The best way to reduce their impact is to eliminate the need to execute these 
operations through the use of materials that don´t need these operations (all or some of them). If the footwear 
manufacturing process includes these operations, it is possible to reduce their environmental impact by: 

Splitting: 

 Adjust the machine according to the general setting advice  
 Check the parameters at least once per week  
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 oil the lubrication felt 
 check that both upper and bottom grinding stones wear out equally  
 always change knife and grinding stones at the same time 
 or, buy materials with no need of splitting 

Skyving: 

 Specify the type and width of skiving 
 select the type of presser foot and feeding roller 
 check the general adjustments, distances, constant pressing force 
 confirm all adjustments in a trial using a piece of waste material 
 or buy materials with no need of skiving 

 

Ironing: 

 The ironing parameters should be checked  
 The temperature on the workpiece should be measured with a special sensor. 
 The quality of the work result will only be satisfactory if the parameters are respected,  
 Overheating, poor heating or low pressure will result in reworks or rejects 
 Or buy materials with no need of ironing 

 

 

4.4. Stitching 
 

Stitching involves usually manual operations and operations done with stitching machines. An approach to 
reduce is to concentrate on operations which add value and which maintain the logical order of the work flow. 
In this case it is important to make a previous study of methods to analyse which is the best sequence of 
operations. 

Another solution is to use automatic stitching machines. The use of these machines implies a previous study 
of the tools (stitching gabarits) and programming the stitching work.  

The better solution can be to minimise the use of seams, implementing, on the design a seamless process 
strategy. 
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Figure 12. Automatic stitching machine.  Source: CTCP 

 

4.5. Stitching - methods and times studies 
 

Another important point to be considered is workplace organisation. This is important for all manufacturing 
processes but even more to stitching processes that in traditional Footwear manufacturing can represent 40 
to 50 per cent of the job content. 

The pieces of the work in progress must get to each workstation in a manner which facilitates picking them up 
and putting them down again.  

Tools or auxiliary materials should be placed in a way that they can easily be identified and handled.  

Standard working tables often need to be enhanced by adding holders (for materials, tools or cleaning agents), 
extensions, surfaces, shelves, supports, waist disposal bags etc. 

Adjustable chairs which ideally support each individual person have about the same importance in terms of  
performance and work result as clean workplaces.  

 

Figure 13. ctcp188-guia21-métodos-e-tempos.pdf 
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4.6. Stitching – manual operations 
 

Gluing is one of the most frequent manual operations in stitching Department. Many times, are used solvent 
based adhesives which imply the use of hazard chemical substances and besides the need of additional 
operations with low added value. Besides this, the use of based solvent adhesives causes glue dirt that has to 
be cleaned in the finishing Department.  

But there are other options. To reduce the environmental impact of this process the company should reduce 
the use of gluing operations by improving methods, training operators to stitch directly without adhesive. This 
process must be complemented by the use of other adhesion processes, like the use of self-adhesive tapes or 
water-based adhesives only in operations where it is not possible direct stitching. 

 

 

Figure 13. Gluing footwear pieces.  Source: CTCP 

 

4.7. Assembly operations 
 

In assembly department, the upper is assembled onto the last. Depending on the type of construction of the 
shoe model, there is a sequence of different operations until the upper assembly is done. The selection of the 
type of construction is relevant because it determines the more or less use of resources (energy, labour, 
materials) by each pair of shoes manufactured.  

Cemented is the most usual type of construction. But other constructions are now winning relevance like 
strobel and direct injection. Other constructions permit the production of footwear with minimal assembly 
operations as is the case of stitch and turn construction. 
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Figure 14. Footwear injection process.  Source: CTCP 

 

In assembly operations some recommendation and advises permit a more efficient process, improving 
environmental performance by a more efficient work with less non Quality and waste: 

 create a list of parameters that need to be adjusted and keep record of how to adjust them for each 
model and fine tune them if needed 

 provide precise work instructions for each model and/or material 
 choice of the appropriate lasting machine or programme 
 choice of glue application method 
 set the time, pressure, temperature etc. according to the instructions 
 keep the machine and the working place clean and carry out small preventive maintenance works 
 Whenever possible use poke-yoke tools to Quality self control. 

 

 

Figure 15. Roughing.  Source: CTCP 

 

Roughing and applying adhesive has a significant impact on the strength of the adhesive connection. New 
technologies include the use of CNC machines and robots to make these two operations. In terms of 
environmental performance CNC technologies can make a difference. The reproducibility of these operations 
avoids nonconformities on the execution of these operations which means less defects. A basic rule to have a 
better environmental performance is to avoid wastes and non-Quality products. In addition, the use of CNC 
machines in adhesion operations means the use of less adhesive with impact on resources used, organic 
volatile compounds emissions and less waste on the end of the manufacturing process. 
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Figure 16. Roughing, gluing and cementing.  Source: CTCP 

 
 

4.8. 5Ss 
 

Throughout the manufacturing process is important to have the adequate organization of tools, materials and 
work in process. 5Ss is a philosophy and a way of organizing and managing the workspace and work flow with 
the intent to improve efficiency by eliminating waste, improving flow and reducing process unreasonableness. 
It stands for 5 steps to workplace organization, to ensure that the business is optimized for easy access of 
tools, equipment, material and information. It uses the following 5 simple steps: 

Sort the workplace, Set locations and limits of tools, material, storage, etc. Shine – Fix things that are broken, 
paint equipment, clean and bring the place to a high standard. Standardize the new ways of working for 
everyone to follow. Sustain using leadership support and accountability to ensure the 5S system is being 
maintained by everyone.  

 

 

Figure 17. 5Ss scheme.  Source: CTCP 
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