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Abstract 
This study addressed the eco-efficiency from the perspective of the theory of 
organizational competences. We sought to understand the competences that 
make up the support competence and develop eco-efficiency indicators to 
measure the degree of development of eco-efficiency in the organization studied. 
We conducted a case study with mixed approach (qualitative and quantitative) 
in an automotive battery industry. Through desk research and interviews were 
identified nine support competences of eco-efficiency. So, was possible identify 
the degree of development of eco-efficiency competence. As a result it can be said 
that the organization has a satisfactory level of eco-efficiency. There is also the 
contribution of an instrument to measure the eco-efficiency, which can be 
applied in other organizations. 
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INTRODUCTION 
Through the emerging debate of sustainability, eco-efficiency stands out, dealing with the environmental 
and economic progress needed to increase economic prosperity through more efficient use of (PIOTTO, 
2003; SALGADO, 2007; WBCSD, 2000; YOUNG; TILLEY, 2006).  
However, it is noticeable that eco-efficiency, most of the times, is considered as a synonym of 
sustainability in business, being associated with financial gains, productive efficiency, technical and 
operational (YOUNG; TILLEY, 2006). The practice of eco-efficiency stands out, however, because it is 
associated more objectively and directly to environmental issues. 
Seen as eco-efficiency, from the constructs of Munck, Munck and Souza (2011), can be understood as a 
competence in order to facilitate its implementation and measurement, the objective of this article is to 
outline the competences that composes eco-efficiency and measure it in an automotive battery industry.    
 
ECO-EFFICIENCY AND COMPETENCES 
Ecoefficiency gained greater notoriety with the business sector from the book "Changing Course" by 
Stephan Schmidheiny, in 1990, which founded the Business Council for Sustainable Development - 
WBCSD, which advocated a change of perception of the business in relation to environmental issues . His 
definition meets the essential elements (economic progress and environmental) to increase economic 
prosperity through more efficient use of resources and less harmful emissions to the environment 
(WBCSD, 2000). Rather than put up solely as an agent of the degradation process, the business sector has 
been considered an important agent to solve sustainability challenges. However, this can only happen if 
support for alternative business strategies that reconcile environmental and economic improvements. 
Thus, the pursuit of eco-efficiency would allow the corporate sector to achieve these goals.  
Mickwitz, Melanen, Rosenstrom and Seppala (2006) say that the term describes the combination between 
economic and ecologic efficiency, reducing na ecologic impact while adding economic value. The WBCSD 
(2000) points out that eco-efficiency is reached through the offer of goods and services at competitive 
prices, that satisfy human needs and contribute to the quality of life, reducing, still, the ecological impact 
and intensify the use of resources along the cycle of life until they reach a level that respects the capacity 
of sustainability of the planet. Based on this understanding eco-efficiency Schaffel (2010) points out 
advantages and disadvantages of this concept. According to the author as the eco-efficiency has the 
potential advantage in producing tangible results for businesses and improving process efficiency and 
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product improvements. Yet another advantage is the induction of investments in technological 
innovation acting as a tool for reducing costs and environmental impacts. As disadvantages, it is 
observed that the concept f eco-efficiency is not enough in the search for business sustainability, because 
just perform “business as usual” is not enough, causing the focus in profit, performance and competitive 
edge to increase, which also does not lead to sustainability (SCHAFFEL, 2010). 
Thereby, it appears that eco-efficiency, by focusing on specific measures that improve environmental 
impacts exchange economic returns, cannot be compared to corporate sustainability, because it refers to, 
according to several authors (AZAPAGIC, 2003; DYLLICK; HOCKERTS, 2002; MUNCK; MUNCK; 
BORIM-DE-SOUZA, 2011; YOUNG; TILLEY, 2006), to the achievement of a balanced management where 
the pillars of sustainability (economic, environmental, social) are met simultaneously and coordinated. 
Therefore, it seems consensus understanding, as Young and Tilley (2006), that eco-efficiency is an 
alternative that is capable of enabling a balance between business and the natural world, to decrease the 
negative impacts and develop systems to restore and improve the environment. However, because it has 
its focus toward the environmental and economic pillars, eco-efficiency cannot be compared to 
sustainability, but can contribute to its range.   
From these concepts, eco-efficiency is understood as a competence, ie, as a business activity conducted in 
a manner qualifying and generating competitive advantage, enabling its operationalization and 
measurement, as organizations demand these tools for their management. For this, it is necessary to 
measure the skills, however, according to the literature (Dutra, 2006; SILVA, 2005), we must speak of 
competence while conditioning deliveries. This analysis of competence in action is necessary because it is 
not enough that the organization possesses the knowledge, skills and attitudes without generating 
actions and results. 
The way of working with expected deliveries was rescuing the indicators. It was found then that for eco-
efficiency indicators can be understood as deliveries necessary to assess the presence or absence of 
competence (OECD, 1993). This work, addressing competence eco-efficiency, component of corporate 
sustainability, came from the construct summed to create the eco-efficiency indicators used in the survey, 
that allow us to indicate that how much developed the competence eco-efficiency is.    
Based on this understanding of eco-efficiency it will explain the methodology of this article, and it will 
initiate the study of this case, outlining the competences components of eco-efficiency and measure it in 
an industry of automotive batteries.    
 
METHODOLOGY 
To achieve its goal the present research worked with a mixed approach, using the strategy of case study 
in an automotive battery industry. Secondary data were collected through a literature review and 
documentary. Primary data was collected through interviews with managers of the organization and 
questionnaires applied to employees at various levels. The documentary research allowed the discussions 
and development of a framework with deliveries of competence eco-efficiency. The documentary 
research and interviews, subjected to content analysis allowed us to understand the processes of eco-
efficiency in the organization and identify the support competences compose the eco-efficiency. 
Quantitative data, arising from questionnaires were analyzed using descriptive statistics (means and 
frequencies analysis).  
The questionnaire, applied in 12 managers and 23 employees at various levels, was created according to 
the proposal of Dutra (2001), in which for every delivery of certain competence, as outlined in the 
questionnaire, the individual marked:   

 It is not present in the organization (0 points); 

 It is in  development stage (1 point); 

 It is fully developed  (2 points); 

 Presents level of overcome (3 points). 
Each response was given a weight, as presented, and from this we calculated the maximum points that 
each stage of development could receive. In the case of managers, analyzing the column 'In development', 
which has weight 1, considering the existence of 11 deliveries, and assuming that all 13 managers marked 
this column for all deliveries, the maximum score would be 143. If all representatives marked 'fully 
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developed' for all deliveries, having a weight of 2, maximum points would be 286. In the column 
'Overcome' maximum score is 429 (Table 1).  
In order to check the scale a didactic character was realized and a simplification (a division of all scores 
by the lowest value that resulted in integer numbers, which in this case was 25,8), presented in table 1, 
resulting in the scale of illustration 3.   

Table 1: Formation of analysis scale of development deliveries – Managers perception. 

Source: Developed by the authors. 
To make the scale of collaborators, the process was similar to the previous scale, however, because of the 
difference in the number of responders the simplification factor was of 63,3, resulting in the same scale. 
The table used as a reference for the collection and analysis of data was formulated based on the analysis 
of two important eco-efficiency indicators - proposed by the WBCSD and the GRI. 
From these analyzes it is clear that the first is dependent of measurements and units, which does not 
show as compatible with tract competences. The indicators of the GRI, originally designed for reporting, 
are not formatted exactly as indicators provide a roadmap to describe the situation of the organization.  
Since then, it demanded the creation of a group of eco-efficiency indicators based on expected deliveries, 
making it suitable to work with eco-efficiency as competence, which were adapted from the WBCSD and 
GRI indicators with input yet from other authors (OECD, 1993; MEADOWS, 1998; MAXIME; Marcotte; 
Arcand, 2006). As results there have been a new group called industrial indicators of eco-efficiency, 
presented in Box 1, in order to cover the necessary variables to provide an opportunity to measure the 
eco-efficiency in organizations.  
 
Box 1 - Industrial eco-efficiency indicators. 

INDICATOR / EXPECTED 
DELIVERY 

INDICATOR DESCRIPTION / DELIVERY 

Indicator/Delivery A: Direct economic 
value generated 

Ability to generate capital through the sale of products, by-
products, savings from efficiency and effectiveness of products 

Indicator/Delivery B: Products sold Placing products on the market effectively and competitive in 
order to maximize sales 

Indicator/Delivery C: Infrastructure Achievement in infrastructure used in the development of 
products and services, resulting in lower environmental 
impact in the production and management of products and 
byproducts 

Indicator/Delivery D: Materials used 
(raw materials) 

Choose and buy the best raw materials both in quality, 
quantity, price and environmental character (or recycled raw 
materials produced / extracted with low environmental 
impact) 

Indicator/Delivery  E: Power 
consumption (all modalities) 

Minimizing energy consumption in the various activities of the 
organization, or use of alternative energy sources with low 
environmental impact. Considering all sources of energy, 
whether purchased from other companies, or produced from 
fuel, burning waste, among others 

Indicator/Delivery F: Removal and 
disposal of water 

Withdrawal, use and disposal of water efficiently in order to 
minimize their consumption, or to promote the reuse of the 
same 



  Business Management Dynamics  
Vol.2, No.8, Feb 2013, pp.01-07 

   
©Society for Business and Management Dynamics 

Indicator/Delivery G: Disposal of 
byproducts 

Proper disposition of by-products, waste, effluent, etc.. 
Treating them and / or arranging them so as not to cause 
damage to the environment 

Indicator/Delivery I: Residue recycling Recycling of waste (solid, liquid and gaseous) from productive 
activities 

Indicator/Delivery J: Adaptation to 
new market demands 

Ability of adapting products and processes to new market 
demands, such as demands for new products, new laws and 
regulations 

Indicator/Delivery K: Effectiveness 
Research and Development 

Ability to conduct research and development of new 
technologies and products with environmentally sound 
character, and reducing the environmental impacts resulting 
returns in the organization, although it is not a market demand 

Source: Developed by the authors. 
 
DATA ANALYSIS 
The qualitative analysis identified a set of subsidized competences of eco-efficiency. Some important 
findings are:  

 The lack of a formal system of competency management; 
 When being treated subjects of an environmental nature, the respondents stated that the 

environmental issue is the company's culture; 
 The documentary analysis also revealed that its facilities and activities aimed at minimizing 

environmental impacts, beyond legal requirements; 
 The selection of employees is made through seeking professionals aligned with environmental 

causes and objectives of the organization; 
 Seeks lean manufacturing as a tool of care for the environment.  

 

 

Figure 1: Hierarchy of competences. 
Source: Developed by the authors. 
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Some of the competences in which the managers interviewed mentioned were (Figure 1): 
 Competence 1 – preserve the environment for future generations;  
 Competence 2 – selection of employees aligned to the organization values; 
 Competence 3 - provision of products after the lifecycle; 
 Competence 4 – compliance and legislation;   
 Competence 5 - meet the market requirements and export; 
 Competence 6 – reverse logistics; 
 Competence 7 – lean manufacturing; 
 Competence 8 - selection of suppliers and raw materials; 
 Competence 9 – ISO 9001; 
 Competence 10 – Effective communication; 

 
It is noteworthy that some of these competences may not have been developed in eco-efficiency. As an 
example it is cited the competence for provision of products after the lifecycle that was crafted by the 
organization due to the difficulty in obtaining raw materials. However, do not rule out her benefit, since 
deliveries are being generated.  
The analysis results bring to light the existence of unseen powers in the organization, but critical to the 
development of eco-efficiency, explains Mills et al. (2002). It is also interesting that some competences are 
developed as consequence of others. Reverse logistics, for example, was developed from a demand of 
competence 3. The development of competence 9, consequence of the demands of export (competence 5), 
such as, the development of communication competence (competence 10) as demand from lean 
manufacturing competence (competence 9).  . 
Quantitative analysis of the questionnaires of managers had the responses focus on the items 'Overcome' 
and 'Developing' respectively (Figure 2-a).In the questionnaires of employees there is significant 
reduction of the item 'In development', giving rise to the item 'Meets' (Figure 2-b). 

 

Figure 2: Answer from questionaires.   
Source: Developed by the authors. 

Computing the answers and locating data on the scale, according to the methodology explained, is that, 
in the perception of managers, the organization gained 6.9 points, while the perception of employees 
gained  7.6. Including these two groups we have a  score of 7.25 (Figure 3).  
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Figure 3: Scale for eco-efficiency measurement. 
Source: Developed by the authors. 
As it is shown an overall score and as the averages are able to hide peaks it is interesting to analyze the 
scores for each delivery. 
Generally it can be said that the perception of employees and managers are aligned, since four deliveries 
were evaluated exactly equal, five with a difference of only  1 point in the scale and 2 with a difference of 
two points, resulting in a  medium separation of 0.8 points. This distribution shows an alignment where 
the whole organization goes together and thus the development of competence occurs equally on several 
levels. Still, the interviews corroborate the degree of development reached ('Meets'), which reinforces the 
representativeness of this result. 
 Rescuing the logic of competences from the survey instrument used, is displayed that  the eco-efficiency 
competence is satisfactorily developed in the organization. But hold the competence alone is not 
synonymous of delivery, as discussed by Dutra (2006), so the instrument sought to work with the 
deliveries, which allow us to evaluate the competence in action. Thus it can be inferred that the 
organization has the competence eco-efficiency searched. The development of such competence confirms 
the displayed by the documentary research and interviews, proving to be a work constantly fed.  
The eco-efficiency, therefore, is not an approach worked in the organization directly, which gave even 
more wealth to the results, because even being indirectly managed, it was  satisfactorily developed.   
  
FINAL CONSIDERATIONS 
The eco-efficiency, as presented, demands management tools that provide ways for its operation and, in 
this context, the logic of competences confers tangibility, since working with the concept of delivery has 
contributed to better process visualization, allowing its measurement, as discussed by Munck, Munck 
and Souza (2011). Another observation is that the eco-efficiency as a competence, it cannot be said that an 
organization is or is not eco-efficient and is appropriate to say that it presents certain level of eco-
efficiency.  
The case study revealed the presence of several competences that help eco-efficiency, as discussed by 
Mills et al. (2002). Although not known by managers, such competences of support allowed us to 
visualize the complicity of eco-efficiency in the organization. 
In the company studied, it was found eco-efficiency being worked consistently to literature. Empirical 
research, through the delivery of eco-efficiency, has shown that such jurisdiction can be operationalized 
and measured, showing an overview of the level of development in the organization, which was high. 
The indicators used for evaluation can be considered representative for behold, according to the 
literature, all deliveries of the phenomenon under consideration and also clearly understandable, since 
they were perceived by the survey respondents.  
From this research it became clear that eco-efficiency is a competency supported by a number of others, 
and that can be measured using indicators based on competences. Thus, the main contribution of this 
work is the indicators presented, which can be replicated in other studies. 
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