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Abstract 
 
Small and Medium Sized Companies have been playing, in particular since the eighties, an 
increasingly relevant role in Brazilian economy, especially in connection with the labor 
employment rate. 2001 data show that, even though these companies are responsible for only 
about 28% of Brazilian economic output, they employ about 41.4% of the total labor force.  
In spite of their smaller economic importance, the potential of energy efficiency projects in 
these enterprises is relevant. Data processed from about 1200 energy audits of Rio de Janeiro 
companies showed that their average energy waste was of 30%.   

Within this context, a project for energy conservation in small and medium sized industries 
was set up and executed in the period of 1996-2004, aiming at the implementation of energy 
efficiency initiatives in those companies. It was made possible through a partnership 
including SEBRAE/RJ, INT (National Institute of Technology), SENAI/RJ, 
ELETROBRAS/PROCEL and GTZ, the German Agency for Technical Cooperation.  

During the nine years of activity of the project, many partnerships were set up with small size 
enterprises interested in increasing the efficiency of their energy use. Upon its completion, an 
evaluation of the project impacts was carried out following a methodology developed by 
COPPE/UFRJ. It allowed for making it clear that, from the viewpoint of company owners, the 
most important impacts of the project were perceived in the management, technological and 
economic aspects of the companies performance rather than in the sole increase of energy 
efficiency.  

On the other hand, besides the new business opportunities resulting from measures in the field 
of environmental performance improvement, it was found that the environmental benefits 
obtained through the project were not clearly perceived by the businessmen. This in spite of 
CO2 emissions reductions of more than 30% recorded in some cases, mostly due to the lower 
energy consumption per unit produced. 

Two other aspects were observed in large part of the small size companies, namely, the low 
technological profile and the fact that, for many businessmen, the decision of borrowing 
financial resources from the market is not advantageous due to the high interest rates still 
prevailing in Brazilian economy.  

The overall results of the Project evaluation point to the need of a concerted use of different 
policy tools to overcome the barriers to the improvement of energy efficiency in small and 
medium sized enterprises. Among others, turning energy efficiency projects into CDM (Clean 
Development Mechanism) projects is an opportunity  for overcoming the financial barrier to 
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new investment while simultaneously reducing the environmental impacts caused by small 
and medium sized enterprises.  

 
Energy Efficiency in Small Sized Enterprises in Brazil  
 
Following a worldwide trend beginning in the eighties, in Brazil the relevant role being 
played by micro, small and medium sized enterprises in the national economy is increasingly 
acknowledged, in particular relating to employment generation. 
According to 2001 data (SEBRAE, 2003) there existed in Brazil 5.6 million business units, of 
which 99% were micro and small units. In this universe, industrial units were 18% of total, 
commercial units 45%, and service activities 37%.  
According to the same source, the contribution of micro and small size companies9 to the 
Brazilian economy was 28% of total production. Even so, they employed 41.4% of all 
workers. Still in the field of employed labor, the Annual Industrial Research made by IBGE 
for the period of 1996 to 2001 shows that, while in 1996 the companies with up to 499 
employees employed 59% of the total labor force, in 2001 their share was increased to 63 % 
(Diagram 1). 
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Diagram 1 – Companies participation – Employees x Companies Size 
 

Source: Annual Industrial Research, 1996-2001, IBGE 

Companies  with:  

 
 
As for the profile of enterprises in regard to energy consumption, the same research by IBGE 
for the period 1996/2001 shows that all the companies with up to 29 employees account for 
about 13.6% of costs for electric power, and fuel, used to move machinery and generate heat 
in transformation industries, while companies with number of employees between 30 and 499 
account for 33.4 of the same costs (Diagram 2). 

 

                                                
9 The classification of company sizes adopted by SEBRAE is: ME (Microcompany), for industrial companies up to 19 
employees, for commercial and service companies up to 09 employees; PE (Small size company), for industrial companies 
from 20 to 99 employees, for commercial and service companies, from 10 to 49 employees; MDE (Medium size company), 
for industrial companies from 100 to 499 employees, for commercial and service companies from 50 to 99 employees; GE 
(Large company) for industrial companies above 499 employees, for commercial and service companies above 99 
employees. 
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The socio-economical profile of micro, small and medium sized enterprises in Brazil, and its 
potential for energy efficiency actions motivated the development of the “Project for energy 
conservation in small and medium sized enterprises in Rio de Janeiro state”, due to the fact 
that data processed from energy audits on about 1200 enterprises located in Rio de Janeiro 
state, in a joint study of SEBRAE/RJ and the Institute of Economics/UFRJ10, show that 
energy waste in these enterprises was about 30%, on average. 
 
The Project For Energy Conservation In Small And Medium Sized Enterprises In Rio 
The Janeiro State – Results And Impacts 
 
The Project has as its main objective to set up actions to improve energy efficiency, by these 
actions also improving productivity and competitiveness in the participating industries. It was 
implemented in the period of 1996 to 2004, and it included the development of a complex of 
products for technological development, information and capacity building that, when applied 
in industrial companies, contributed to implant an efficient use of energy in their plants. It was 
coordinated by SEBRAE/RJ, and executed by a partnership action of 
ELETROBRAS/PROCEL, SENAI/RJ, INT (National Institute of Technology) and GTZ, 
German Agency for Technical Cooperation.  
The Project was developed in two phases (1996/1999 and 2000/2004). Some of the 
enterprises that entered as partners in the project were selected as “Demonstration Units”. 
These were companies that, after implementing energy efficiency improving actions, showed 
a proven reduction in the specific consumption of energy, measured by a smaller quantity of 
energy applied to each produced unit. This was one of the most important results of the 
Project, as shown in Table 1. 
After about eight years of activity of the Project, its impact evaluation process was started in 
2003 and was performed by LIMA (Laboratory of Environmental Sciences), from 
COPPE/UFRJ, that developed a taylor made methodology for evaluating the impact of each 
of the Project’s products. It identified and evaluated the changes occurred within the 

                                                
10 RIO AUDIT, Institute of Economy/UFRJ; SEBRAE/RJ, Rio de Janeiro, 1997. 
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participating enterprises, by measuring the degree of contribution of the Project to such 
changes in comparison with the participation of other external factors.  
  Table 1 – Results Obtained in “Demonstration Units” Enterprises 

Enterprise Main Action Variation of Specific 
Energy Consumption 

First Phase Enterprises (1996/1999) 

Cerâmica Argibem 
Ltda (Ceramics) 

New Tunnel Oven 
Installation - 35.6 (1) 

R.P.Pessanha 
Cerâmica Ltda. (id) Optimization of drying stage - 21.1 (1) 

Tijolar Indústria 
Cerâmica Ltda. (id) 

Optimization of combustion 
process - 16.6 (1) 

Recauchutadora 
Nova Itaipava Ltda. 
(Tire ret) 

Installation of retort - 21.1 (2) 

Recauchutadora BR Campos Ltda. (id). Installation of retort - 61.9 (3) 
Padaria Santa 
Terezinha de Ramos (Bakery) Replacement of oven -17.3 (4) 

Panificação Danúbio 
Azul da Glória (id) Replacement of oven     -14.3 (4) 

Panificação Estrela do Brasil Ltda. (id) Replacement of oven -21.0 (4) 
Second Phase Enterprises (2000/2004) 

Werner Fábrica de Tecidos S/ª 
(Textiles) 

Reengineering of motor 
starting systems and of 
lighting systems 

-12.0 (4) 

Atlanta 178 Artefatos 
de Madeira Ltda. 
(Wood work) 

Optimization of lighting 
system and reconditioning 
of drying oven 

- 53.0 (4) 

Ind. e Com. de Velas 
19 de Julho Ltda 
(Wax candles) 

Optimization of lighting 
system and replacement of 
thermal insulation 

- 27.0 (4) 

Cooperativa Agropecuária 
Santo Antônio de Pádua 
(Cattle ranch) 

Optimization of lighting and 
reconditioning of 
compressed air distribution 
line 

- 27.0 (4) 

Congelados da Sônia Ltda. 
(Frozen Foods) 

Optimization of lighting, 
deep freeze central and 
replacement of 19 freezers 
by freezing central 

- 4.0 (4) 

Confeitaria Colombo Ltda 
(Pastry)  

Optimization of lighting and 
replacement of oven. - 15.0 (4) 

Second Phase Enterprises (2000/2004) 

Lattanzi Caetano Comércio Optimization of lighting and 
optimization of steam usage. - 39.0 (4) 

Hime Informática 
(Informatics) 

Optimization of lighting and 
development of an energy 
management software 

- 28.0 (4) 

Unimed Nova Iguaçu 
(Health services) 

Optimization of lighting 
system and of refrigeration 
system 

- 18.0 (4) 

(1) in fuel oil, (2) in thermal energy, (3)  in total energy, (4) in electric power. 
Source: Project in Energy Conservation for Rio de Janeiro State Small and Medium Sized Enterprises, 
1995-2004 –Nine year activity Report – SEBRAE/RJ – Rio de Janeiro/2004 
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The methodology used for the Project’s Impact Evaluation was divided in five stages: 

1) Identification of potential impacts due to the Project’s actions, in the fields of technological 
development, labor training and information, by means of qualitative analysis. 

2) Establishment of indicators to support the investigation of identified impacts, such 
indicators being graded according to different criteria. For the technological development 
products the criteria considered were: Sustainability (environmental, social, economic, 
technological impacts), Operationality ( evaluation of the stability of the implanted project, 
and its diffusion in view of setting up other projects, establishing regional integrations, and 
interacting with other sectors), and Management Capacity  ( evaluation of impacts on 
business management, on the responsibleness  of the enterprise executives and employees 
concerning energy conservation in their day to day activities).  

For training and information products the criteria were: Efficiency (the project was efficient if 
the Product was well structured and was well accepted by the participants in the Project), 
Efficacy ( the project was efficacious if it attained its objectives) and Effectiveness (the 
project was effective if the Product was both efficient and efficacious).  
 
3) After validation of the above methodology by the participating institutions, to apply it, by 
means of interviews, to the ”Demonstration Unit” companies and to other businessmen and 
professional people who benefited from the actions of the Project.   
 
4) Processing of data and evaluation of the information obtained  
 
5) For the “Demonstration Units” complex, evaluation of the main changes occurred in the 
period following the partnership in the Project as well as the degree of interference of the 
Project in the changes observed. 
 

Table 2 – Evaluation of Project Impacts. 

Aspects INDICATORS 
MAGNITU
DE OF  
IMPACT 

Reduction of Emissions contributing to Global Pollution Impact. 
Reduction of Emissions contributing to Local Pollution Impact Environmental 
Reduced Use of Resources. 

 
0.7 

 
Employment Generation. 
Improvement in Employee Health.  Social 
Improvement of Educational Level. 

 
0.7 

Sales Increase. 
Cost Reduction. 
Market Enlargement. 
Productivity Increase. 

Economic 

Competitiveness Increase. 

 
 

1.2 
 

Technological Introduction of new, more efficient Technologies. 2 
Management Improvement. Management 
Improvement of Employee Training. 

2.7 

Operacional Relationship with Interested  Parties. 0.1 

 

Source: LIMA – (Interdiscipline Environmental Laboratory) /COPPE/UFRJ; Project for Energy 
Conservation in Small and Middle sized enterprises in Rio de Janeiro State, SEBRAE/RJ, 2004. 
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On the whole, the project impact evaluation process showed that, according to the perception 
of the businessmen involved, the implementation of the Project, that was initially focused on 
the increase of energy efficiency of their installations, was a factor that induced other gains 
for the companies, notably in the fields of management, technology and economy (Table 2) 

On the other end, in the environmental field, some companies, particularly among participants 
of the phase one of the Project, achieved a reduction of emission levels of CO2 of more than 
30% (Table 3), but the effects of the Project in this field were considered of little impact 
(magnitude 0.7) by the group of companies interviewed. 
 

Table 3 – Effects of the Project on emission levels 

Company 
Reduction of 
CO2 emissions 
(metric tons per year) 

Equivalênce – Main factor 

Cerâmica Argibem Ltda 2,712 Reduction of  35.6%   
in fuel oil consumption 

R.P.Pessanha Cerâmica Ltda.  573 Reduction of 21.1%  
in fuel oil consumption 

Tijolar Indústria Cerâmica Ltda. 1,862 Reduction of 35.6%  
in fuel oil consumption 

Recauchutadora Nova Itaipava Ltda. 876 Reduction of firewood 
consumption (Eucalyptus) 

Recauchutadora BR Campos Ltda.   354 Elimination of  
consumption of fuel oil 

 
Source: Project for Energy Conservation in Small and Middle Sized Enterprises in Rio de Janeiro 
State, 1995-2004 – Nine year activity Report – SEBRAE/RJ – Rio de Janeiro, 2004 
 
Conclusions 
 
The results above demonstrate that, based on the experience from the Project for energy 
conservation in small and medium sized enterprises in Rio de Janeiro state, initiatives to 
promote energy efficiency within small size companies influence favorably their business 
sustainability. In addition to bringing positive economical results to participating companies, 
these initiatives also subsidize the improvement of their management skills and their 
relationship with other institutions, that are contributing factors for their sustainable 
development.  

Besides, the results of the impacts evaluation performed show that projects in this field, by 
stimulating technological innovation, bring also an important contribution to mitigating 
environmental impacts, even though such benefits were not evident for some company owners 
involved in the implementation of the Project developed in Rio de Janeiro. 

If on one hand the results shown by the Project for Energy Conservation in Small and Middle 
Sized Enterprises went beyond energy aspects, especially through the improvement of 
environmental performance, on the other hand it shows that it is still important to overcome 
some difficulties, that are typical of small size companies, in order to increase the number of 
similar proposals and to obtain similar results.  
In a majority of such companies the technological profile of installations is low, and company 
owners are reluctant to invest by using resources obtained from the financial market, causing 
delays in the implementation of important projects.  
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Within this context, it is recommended to widen the scope of  actions to be included in similar 
future projects, in order to attain a better perception, by the company owners involved, of all 
its potential benefits. This proposal will be more easily implemented if resulting from a closer 
integration between energy efficiency projects and other quality and environmental 
management programs, with emphasis on CDM (Clean Development Mechanism).  
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