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Abstract 
This article aims to evaluate the sustainable interaction of machining processes for a global 
manufacturer of cutting tools for metal-mechanical industry and its suppliers. The research is 
exploratory, qualitative approach, accomplished through a case study using the method GAIA. 
The results of applying this method show satisfactory results. 
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Introduction 
An industrial development brings capital, jobs and develops the technical knowledge of the 
region. Natural resources and environment of poor countries (forests, land, water, etc.) are 
essential to maintain the production of conventional goods and services. Therefore, measures for 
environmental protection and natural resources are necessary to achieve continued economic 
growth. Therefore, this article aims to identify the environmental performance of a company, a 
leading global manufacturer of cutting tools for metal-mechanical industry and their respective 
supply chain. Specifically, the evaluation of sustainable interactions between the studied 
company and its suppliers. 

At first, the interest of research into sustainability fell into financial impacts caused by 
specific environmental behaviors, such as pollution control, recycling and reverses logistics. Few 
studies have addressed the impact of sustainable supply chain with focus on protecting global 
environmental and social capital. Noteworthy was the absence of studies on the potential for 
developing competitive advantage understood as the basis for a sustainable supply chain. The 
word sustainability is used frequently in many different combinations: sustainable development, 
sustainable growth, sustainable community, sustainable industry, sustainable economy, 
sustainable agriculture, etc.. But what they really mean? 

Sustainability comes from the Latin "Sustentare" which means to sustain, sustain, endure, 
keep in good repair, maintain, resist. Thus, development is all that can be supported, maintained. 

According to the concepts of sustainability of this movement, innovations must generate 
economic results, social and environmental impacts at the same time, which is not easy to do, 



give the uncertainties that innovations bring, especially when they are radical or with a high 
degree novelty in the state of the art. 

The economic effects are relatively easy to predict, because there is a plethora of 
instruments developed for this, and innovative companies know how to use them. The social and 
environmental effects are more difficult to assess in advance, because they involve many more 
variables, uncertainties and interactions. So, what else we see is the continuation of conventional 
wisdom accompanied by a discourse that incorporates the theme of sustainable development that 
is just in good intention, when there is a means of appropriating an idea that is gaining 
importance for the population and opinion leaders. Sustainable development requires the 
combination of technical and social changes, since these are closely related (SICHE, 
AGOSTINHO, ORTEGA, ROMEIRO, 2007). 

According to F. PUSAVEC ET AL, 2010 for production technologies, ways to improve 
the sustainability performance are: 

 
� Reduce energy consumption machining processes; 
� Minimize the waste (generate less waste and increase recycling or waste); 
� Use resources efficiently; 
� Use of recycled materials or reuse of parts of machine tools; 
� Improving the management of metalworking fluids, cuttings, lubricating oils and 

hydraulic oils (improving the environment and safety performance of health); 
� Adopt methods of evaluating the life cycle. 

 
A key element of sustainability is the prudent use of natural resources. This means that 

the use of nonrenewable resources, efficiency and develop alternatives to replace them in the 
future as the use of renewable resources so as not to compromise the resources or cause 
pollution. 
 
Methodology 

The twentieth century brought a series of events and changes in various segments of society, 
which boosted the competitiveness of markets, globalization, fierce competition and also the 
scarcity of natural resources. Advances in manufacturing technology and information, the 
globalization of markets, deregulation and a greater awareness of ethical and environmental 
business, among other phenomena that sort of forced organizations adapt to a new competitive 
reality. Considering these aspects, people have become concerned with environmental issues, 
which had never before been noticed, since natural resources were abundant and free.  

"In light of the requirements of society made by organizations in a position more 

appropriate and responsible action to minimize the difference between the economic and social 

as well as ecological concerns, which have gained significant, and compared their survival to 

quality of life of populations, has required companies to reposition themselves in their 

interaction with the environment. "Organizations are seeking ways to adapt to this reality, using 

assessment instruments for environmental performance"(ANDRADE, TACHIZAWA AND 
CARVALHO (2000, p. 6)). 

Due to the need to adapt organizations to sustainability, was selected an industry 
benchmark for measuring environmental performance. It was used in this article, the method 
GAIA - Management Aspects of Environmental Impacts - idealized by Lerípio (2001), due to its 
ease of implementation and compliance with the proposed theme. 



We applied this method in a leading global manufacturer of cutting tools for metal-
mechanical industry. The research is characterized as exploratory, qualitative approach, 
accomplished through a case study. Data were collected through visiting with monitoring and 
verification of their production process, search and document analysis, and questionnaire relating 
to aspects of the GAIA method. 

 
Method GAIA 

Method GAIA - Managing Environmental Aspects and Impacts, according Lerípio (2001), is a 
set of instruments and management tools with a focus on environmental performance applicable 
to the production processes of an organization and in achieving full sustainability. The focus of 
GAIA is on developing a critical consciousness in people that make up the organization with 
regard to the levels of wastage of raw materials and inputs in the production process as well as 
on the effects produced by the waste effluents and emissions by - both generated in the process - 
and that are harmful to the environment and people. 

This method tries to integrate, through sequential standardized approaches to educating 
people and improving processes, using such principles to their theoretical and conceptual. The 
principles of GAIA are identical to the basic assumptions of management recognized by ISO 
14001: continuous improvement, pollution prevention and legal compliance. Thus, the basic 
principles of GAIA are defined by the following expression: "To provide organizations with 
legal compliance, continual improvement and prevention of pollution from activities focused on 
environmental performance and sustainability, taking as fundamental elements of the 
organization process and people through their relationships with the environment "(LERÍPIO, 
2001, p. 66). The GAIA method consists of three phases, in which are subdivided into some 
activities, as shown in Figure 1. This article will focus on phase "awareness", where one can 
detect the level of sustainability of the company studied. 

 

 

Figure 1 – Phases and activities of GAIA (Lerípio, 2001, p. 68). 



In the first phase, "Phase of Awareness", the activity of assessing the sustainability of the 
business is done by filling out a checklist, presented in Figure 2, which should be filled by senior 
management, managers and company employees. The responses on the checklist of sustainability 
of the organization are classified in three colors according to their significance in relation to the 
sustainability of the organization. The answer that represent good practice developed is classified 
as green, the response to represent a problem or an "opportunity for improvement" is classified 
as red, and when the question does not apply to the reality of the organization, it will be 
classified as yellow. The 79 questions are equally weighted, as the following formula: 

 

Squares Yellow ofNumber  - Squares ofNumber 

SquaresGreen  ofNumber 
ePerformanc talEnvironmen =  (1) 

 
Depending on the identification of the level of sustainability of the business, the 

organization is to establish some important relationships, which is made in the strategic 
environmental analysis. This analysis can be done from the criterion of compliance with 
applicable environmental legislation. This activity helps top management to "see" in a systemic 
and Multicriteria real situation of the organization or unit under review. If that idea is 
understood, the involvement of senior management will be achieved, enabling the effective 
beginning of the process of change in the organization. 

 
Case study in a company 

The company studied is a leading global manufacturer of cutting tools for metal-mechanical 
industry, with over 25,000 products. In 60 countries around the world, thousands of experts 
working full steam to provide solutions to our customers. 

The company has studied various processes in its production, one of them stood out to 
represent and measure the sustainable interaction, which would be subdivided into two stages: 
CNC Lathe - To handle w / clip - Dia. 50 x 40 mm length and Milling CNC - Machining conf. 
Design D2. Where have two types of disposal: 

 
� Splinter- who is the surplus steel removed during the machining; 
� Cutting-fluid - which is used to lower the temperature of the friction created a tool 

that removes material, the liquid is changed, that is from time to time all the fluid 
is removed from the tank of the machine (which must be discarded) secondly, 
there is a need for replacement, because it loses the properties and cause odor, and 
even cause allergies to the operator. 

 
One of the most used in manufacturing in general is machining. The use of cutting fluids 

in this process is common, due to the improvement in tribological conditions. The use of cutting 
fluid improves tool life, minimizes heat generation during the process, assists in the removal of 
chips and generally improves the efficiency of the production system, according to ALVES, 
OLIVEIRA, 2007. After processing, it has a product that demonstrates the required 
characteristics in terms of quality, economic efficiency and recyclability. Still, there are the 
residual materials and emissions, which are unwanted parts. This process was discussed in this 
article to assess the interaction of the company's sustainability. 
 

 



 
Figure 2 – Checklist of sustainability of the organization (Lerípio, 2001, p. 70-72). 

 
From the result of calculating the environmental performance, detects the sustainability of 

the business, as ranked in Figure 3. 
 

 
 

Figure 3 – Classification of business sustainability (Lerípio, 2001, p. 73). 

 
 



Method application GAIA 

Regarding the method of Environmental Impact Management, GAIA method, it is emphasized 
that some aspects were analyzed from the "awareness" shown in Figure 2. 

The calculation of the environmental performance using the GAIA method, which 
includes the checklist used in the company studied, as Equation 2. 

So, have the following calculations: 
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ePerformanc talEnvironmen ==

−

==
 (2) 

 

According to these data, it was found that the company has a considerable environmental 
performance appropriate, with reference to the grading scale for sustainability of the business 
method of GAIA, as Table 3. 

 
Results 

The result obtained by the company was satisfactory due to have reached 64% level of 
sustainability, considered by GAIA methodology as "adequate. " Responding correspondingly 
given that the studied company is certified ISO 14001 since 2003. In addition, there are Supplier 
Evaluation - where partner companies are evaluated before their environmental management, 
quality, and health and safety. Studied where the company requires its suppliers to have a 
satisfactory rating. This assessment is often performed and used in selecting suppliers. 

It is clear that the methodology demonstrates the reality of the company with reference to 
sustainability, because the result is compared with the production process and also by the 
company to have ISO 14001 certification. 

 
Opportunity for improvement 

The production processes of the company and its suppliers are impacting the environment and 
humans, the extraction / transport / processing / distribution of raw material has great need of 
energy consumption, production processes are polluting or potentially polluting, occurs at 
hazardous waste generation during processing of the product. These characteristics make it 
difficult for the company has a high level of sustainability, given the complexity of their 
production processes. For that the company needs a consultancy and manpower highly qualified 
to provide for other ways to produce your product and capture inputs. 

 
Conclusion 
The environmental problem, which has grown considerably each year, increases the problems of 
disposal and stricter legislation requiring more industries to delve into issues of environmental 
compatibility of their products. With growing legislative and civil charges on the relationship 
and industry environment, firms are not allowed to continue with the old technologies, or just to 
treat or recycle wastes and emissions generated, you should try to reduce or eliminate the them. 

The results of applying this method show satisfactory results of the features observed, 
although the company provides opportunities for improvement in its production process. It 
follows the end of the study that the organization has gained a lot on the theme "Sustainability", 
seeking ways to develop a sustainable supply chain. In addition, the company is keen to 
demonstrate their environmental responsibility which transfers to your suppliers, as the 
establishment code of conduct and evaluation of partners. 



However, it is known that companies in general are far from obtaining excellent results in 
their production processes in relation to sustainability, as existing methodologies have not 
brought significant financial benefits to justify such a change in their processes. 
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