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Abstract 
The paper will examine the adoption of lean production and quality methods in auto parts 
companies and if shop floor workers are involved in its use. The paper is the result of a survey 
in 95 companies in Brazil. There is involvement in most methods, except for a newer method. 
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Introduction  

 
Many recent studies have addressed the issue of involvement (Souza, 2013). The term 
involvement, however, refers to a broad, mutable concept that is difficult to define. It is 
employed in different fields by different authors meaning different things and is applied to 
different contexts. This manuscript focuses specifically on worker involvement in the use of 
lean production and quality methods. 

This research investigated which methods have been employed and how worker 
involvement has taken place on the shop floor of Brazilian auto parts companies. 

Despite its relevance and the fact that worker involvement is widely recommended in all 
lean production and quality handbooks, few studies have investigated whether workers are truly 
involved in the application of these methods. Some authors have studied worker involvement in 
specific methods and concluded that manufacturers do not always follow what they recommend. 

Historically, the automotive industry is seen as a pioneer in the development and 
dissemination of production management methods. In addition, automakers have compelled auto 
parts manufacturers to adopt different management methods. In Brazil, as in other countries, this 
supply chain is considered strategic to industrial development and job creation. For that reason, it 
has been the target of specific policies in the country. 

From the 1990s onwards, this industry has undergone concentration and denationalization 
processes, which have changed its profile and influenced the organization of productive units and 
the adoption of new production management methods (Costa, 1998; Sindipeças, 2012). 

For the research described in this paper, a questionnaire was sent by e-mail to companies 
associated to Sindipeças (National Association of Auto Parts Manufacturers). The questionnaire 
was based on the literature review and previous research by the authors. The questions were 
grouped into four topics: (1) characterization of manufacturer; (2) its application of management 



2  

methods and worker involvement; (3) organization of work and worker flexibility; and (4) 
worker training. The initial contact with the companies was made by telephone in order to 
identify professionals apt to answer the questionnaire and to explain the purpose of the research. 
The questionnaire was tested and then sent to 388 companies. Of these, 95 returned the 
completed questionnaire. 

The next section of this manuscript presents the concept of worker involvement used in 
this research. Then, the next describes worker involvement in different eras and production 
models. Following, it´s addressed the relationship between automakers and auto parts 
manufacturers on the one hand and resulting changes in production management on the other 
hand. Finally, the research results are described, highlighting data on dissemination of lean 
production and quality methods and worker involvement in their application. 

 
Conceptualizing involvement 

 
The term involvement is hard to define; it varies according to time and context and to the way it 
is employed by different actors in different situations (Donadone and Grun, 2001; Dundon et al., 
2004; Lawler, 1986; Smith, 2006). This research assumed a very specific understanding with the 
purpose of reducing interpretation variance during its process; it focused on worker involvement 
in the application of production management methods. 

This definition coincides with that employed by some authors in their research, e.g., the 
participative arrangements aimed at improving management and, consequently, increasing 
efficiency and productivity found in Dundon et al. (2004). These authors indicate three other 
forms of worker involvement: (1) voice, i.e., individual expression of dissatisfaction with respect 
to a given management problem; (2) representative participation by means of collective 
organization; and (3) mutual interest partnerships between employer and employee to ensure 
business viability on the long run. 

Wood and Wall (2007) also discuss worker voice, i.e., the possibility of workers opining 
by means of improvement suggestions, which coincides with the definition used in this research. 
In addition, these authors advocate that worker voice should equally entail ways of dealing with 
bargaining and grievance. 

Lawler et al. (1992) propose a high-involvement model which comprises two forms of 
involvement: worker participation in the company’s broader decisions and the possibility of 
employees making decisions regarding their own work, which mirrors the definition of worker 
involvement employed in this paper. In this case, the organization of work is based on promoting 
higher flexibility, pro-activity, and collaboration by means of intensive training so as to enhance 
worker involvement, teamwork, flexibility, and voice. 

Zarifian’s (2009) concept of subjective engagement also resembles this concept in that it 
takes into account the possibility of expression, action, and cooperation among workers in order 
to foster the organization’s efficiency and productivity. Also, the definition in this study 
coincides with what Atkinson and Meager (1986), Smith (1997), and Wood (1989) call 
functional work flexibility, i.e., broadening the scope of activities conducted by workers. 

Moreover, the concept employed in this manuscript was inspired by recommendations 
found in handbooks on lean production and quality methods, which highlight the importance of 
involving workers in their application so as to reach desired goals. 

 
Worker involvement in different ages  
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Worker involvement in production has varied throughout time. In artisanal production, artisans 
got involved from the time when the product was conceived to its sale. Division of work in 
manufacture reduced worker involvement to the performance of extremely simple and parceled 
tasks, which was later reinforced by the Taylorist-Fordist production model (Coriat, 1985, 1988; 
Marx, 1978). 

From the 1970s onwards, several alternative models to the Taylorist-Fordist production 
model have been proposed. One of the foremost experiments in job enrichment and worker 
autonomy ever implemented was based on the socio-technical principles developed at Tavistock 
Institute, according to which it is necessary to consider both the social and technical aspects of 
production. Based on these principles, semi-autonomous groups were set up at Volvo and Saab 
Scania assembly lines in Sweden in the 1970s and 1980s (Cherns, 1976; Hirata et al, 1991.). 
However, dissemination of these experiments has been rather limited (Edwards et al., 2002; 
Heller, 1998; Kalleberg et al, 2009). 

In late 1970s, lean production began to replace Taylorism-Fordism as the model for 
production organization. This model, based on techniques and methods in use in Japanese 
industry since the 1950s, was introduced in the West by MIT (Massachusetts Institute of 
Technology) as a solution to problems in production organization, which involved changing the 
work organization as well (Womack et al., 1992). 

Lean production was supposed to lead to higher commitment on the part of workers, who 
were to perform different tasks including quality and stock control, maintenance of equipment, 
and operation of different equipment. Workers were also asked to suggest improvement in 
products and processes and cost reduction measures. Research on lean production in the 1980s 
and 1990s attested to increasing worker involvement, especially when linked to quality and 
improvement programs (Donadone and Grun, 2001; Fleury and Humphrey, 1992; Rachid, 1996, 
2009; Smith, 2003; Smith, 2006; Vidal, 2007; Wood and Wall, 2007). 

In addition to methods related to lean production, ISO 9000 and other standards specific 
to the automotive industry have spread as well. These standards recommend that all the workers 
whose tasks have an impact on the quality of the final product must be trained to apply them. 
This has led companies — even small-size ones — to continuously invest in training since any 
workers can be questioned about their procedures during audits (Quazi and Jacobs, 2004; Rachid, 
2007). 

Despite the fact that semi-autonomous groups and socio-technical principles still 
constitute an important reference to the field of work organization, the most common type of 
teamwork resembles that found in Japanese companies. In these groups, although workers are 
supposed to operate different equipment, their autonomy is lower and their tasks are less complex 
(Kalleberg et al., 2009; Marx, 1997). Job rotation in the same area or between different 
production areas is even more common (Friedrich et al., 1998; Rachid, 2009; Vidal, 2007). 

Assigning these activities to workers has led to changes in selection criteria, e.g., job 
requirements such as higher educational level, and to more investment in training. This has been 
conducive to increasing numbers of high-school graduates in Brazil’s automotive industry to the 
detriment of workers who do not have a high school diploma (Invernizzi, 2000). 

However, more recent studies have pointed to limits to this kind of worker involvement 
or even to less emphasis as compared to that found in previous years (Bayo Moriones et al., 
2010; Wood and Wall, 2007). Pinto et al. (2006) observed this phenomenon in Total Quality, 
ISO 9000, and Six Sigma programs. So did Marx (1997), Schroeder et al. (2008), and Araujo and 
Rentes (2006) with respect to Kaizen and Pyzdek (2003) and Vidal (2007) regarding lean 
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production as a whole. 
Six Sigma is a quality method that has been disseminated more recently. It involves the 

establishment of improvement project teams and a set of statistics techniques aimed at preventing 
defects. Although the literature about this method emphasizes that it is vital to its success 
(Andrietta and Miguel, 2007; Fulton, 2003; Ponticel, 2004), worker participation is still rather 
limited (Pinto et al., 2009; Rachid 2009; Smith, 2003). 

 
The auto parts industry  

 
The automotive industry was the locus where lean production was created in Japan. The 
automotive industry was also among the pioneers in its adoption among Western companies, 
motivated primarily by the competitive threat posed by Japanese automakers. In addition to the 
aforementioned management methods, this model has led to changes in the relationship between 
automakers and auto parts suppliers. 

In Japan, according to Womack et al. (1992), there is cooperation between companies and 
their suppliers as well as lasting relationships, joint development of projects, and integration 
between methodologies and processes. Cost reduction and continuous improvement projects go 
beyond the company boundaries to involve its supplier network. Suppliers make just-in-time 
deliveries — which may occur more than once per day — according to the company’s demands 
(Slack, Chambers, and Johnston, 2002). 

Nevertheless, this type of relationship often occurs between companies belonging to the 
same holding, the so-called “keiretsus,” whose presence is very strong in Japan’s economy. Yet, 
this relationship mode began to influence Western automakers in the 1990s. According to Santos 
and Pinhão (2000), they reorganized their purchasing process and created specialized units for 
the selection and development of suppliers. Along with this process, outsourcing was greatly 
increased. At the same time, they started to require that auto parts manufacturers adopt lean 
production methods (Costa, 1998; Santos and Pinhão, 2000). 

In addition, automakers have sought to identify key suppliers, which are consolidated as 
first-tier suppliers. These suppliers are involved in the development of vehicles from the time of 
their project and, in general, are expected to establish production units wherever the automobiles 
are produced, a procedure known as “follow sourcing” (Santos and Pinhão, 2000). This strategy 
is more usual in the case of auto parts of difficult transportation and costly storage. For small 
parts, automakers often adopt the “global sourcing” strategy, by means of which they seek 
suppliers that meet their quality requirements all over the world, and through “global pricing,” 
they get low prices (Costa, 1998). 

The requirements imposed by automakers have given rise to globally-based mega-
suppliers, which in turn have become barriers to the entry of Brazilian-capital companies in the 
national market (Carvalho et al., 1997). Most of these companies have not been able to rank as 
first-tier suppliers, have been downgraded or acquired by multinationals, thereby spawning a 
profound concentration and denationalization process in Brazil’s auto parts industry (Salerno et 
al., 1998; Costa, 1998). 

Despite the significant growth of the automotive sector in the last decade, today’s demand 
for auto parts is partly met by foreign companies, especially those from Asian countries. This has 
unfavorably tipped Brazil’s trade balance in this sector since 1997 (SINDIPEÇAS, 2012). 

The implementation of lean production techniques and the growth of world competition 
have impacted productivity and job generation in the country. 
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Research in auto parts companies 

 
This section displays research results. Most companies are midsize, as shown in Table 1. The 
companies investigated occupy different positions in the automotive chain, i.e., they supply 
automakers, other auto parts manufacturers and/or the aftermarket. 

 
Table 1 – Size of companies under investigation 

Size Of Auto Parts Company Number of 
companies Percentage 

Micro (1 a 19 workers) 0 0 
Small (20-99 workers) 11 11.6 
Medium (100-499 workers) 57 60.0 
Large (more than 500 workers) 26 27.4 
Did not respond 1 1.1 
Total 95 100.0 

Source: Research data. 
 

This study sought to identify which methods had been adopted by the companies sampled 
and whether they continued using them. To this end, the questionnaire had a list of management 
methods previously identified through the literature review as frequently adopted methods, 
namely: suggestion programs; problem-solving groups; preventive maintenance; JIT/Kanban; 
Total Quality; Six Sigma; ISO 9000, and ISO 14000. 

There was space in the questionnaire for the respondents to write down unlisted methods 
they deemed relevant. In addition to the methods listed in the questionnaire, the participating 
companies cited 33 other methods. Amongst the most cited methods, just one — ISO TS 16949, 
a standard used in the automotive industry — did not appear on the list presented. Other 
frequently cited standards were VDA and QS 9000. 

Table 2 shows data on the adoption of the most cited methods.  
 

Table 2 – Adoption of management methods by investigated companies 

Management Method Adopted  Percentage 
(n=95) 

Preventive maintenance 86 90.5 
Problem-solving groups 80 84.2 
ISO 9000 80 84.2 
Suggestion programs 76 80.0 
ISO TS16949 63 66.3 
JIT/Kanban  60 63.2 
ISO 14000 48 50.5 
Total Quality 45 47.4 
Six Sigma  26 27.4 

Source: Research data. 
 

The most cited method was preventive maintenance (86 companies) followed by 
problem-solving groups and ISO 9000 (80 companies each). ISO 14000, Total Quality, and Six 
Sigma are at the bottom, adopted by less than half of the companies investigated. 

As to the year of adoption, 2000 and 2005 were very common answers perhaps because 
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the respondents indicated the approximate year they remembered. Despite this limitation, it is 
possible to conclude that some methods had been disseminated earlier, such as ISO 9000, 
preventive maintenance, problem-solving groups, suggestions programs, and Total Quality, 
whereas other methods are of more recent dissemination, such as JIT/Kanban, ISO 14000, Six 
Sigma, and ISO TS 16494. 

Participants were asked about discontinuation of methods adopted. Table 3 presents the 
number of companies that had adopted each method, but later discontinued their use. 

 
Table 3 - Methods that were discontinued (% relative to total adopted) 

Management Method Adopted Discontinued Percentage 
Suggestions programs 76 20 26.3 
Six Sigma  26 5 19.2 
JIT/Kanban  60 8 13.3 
ISO 9000  80 8 10.0 
Problem-solving groups 80 4 5.0 
Preventive maintenance 86 4 4.7 
Total Quality 45 2 4.4 
ISO 14000 48 2 4.2 
ISO TS 16949 63 0 0.0 

Source: Research data.  
 

The suggestions program was the method that displayed the highest discontinuity rate, 
which had already been observed by other researchers with regard to QCC (Quality Control 
Circles) (Grande and Ferro, 1997; Hill, 1991; Rachid, 1996, 2009). In addition, there has been 
significant discontinuity with respect to Six Sigma, JIT/Kanban, and ISO 9000. 

Table 4 shows the number of companies in which there was worker involvement vis-à-vis 
each method adopted. Responses point to high involvement in most methods, except for Six 
Sigma, which had already been indicated by the literature review. 

 
Table 4 - Worker involvement in application of methods 

Management Method Adopted Discontinued Percentage 
Suggestions programs 76 760 100.0 
Total Quality  45 44 97.8 
ISO 9000  80 78 97.5 
ISO 14000 48 46 95.8 
ISO TS16949 63 60 95.2 
Problem-solving groups 80 73 91.3 
Preventive maintenance 86 76 88.4 
JIT/Kanban  60 50 83.3 
Six Sigma  26 15 57.7 

Source: Research data.  
 

Despite having been adopted by many companies, preventive maintenance and problem-
solving groups showed lower involvement than that found for Total Quality and standards (e.g., 
ISO 9000). These data indicate that most companies followed the recommendations with regard 
to worker involvement found in handbooks. 

Also, the presence of worker flexibility was investigated, i.e., workers’ ability to perform 
multiple tasks regardless of the method adopted. This study also investigated whether workers 
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participated in quality control and maintenance and whether they performed different 
operations/operated diverse equipment. Responses are summarized in Table 5. 

 
Table 5 - Worker involvement in different activities 

Activity No. of Companies Percentage 
(n=95) 

Quality control 95 100.0 
Maintenance  78 82.1 
Diverse operations/equipment  71 74.7 

Source: Research data. 
 

Worker participation in quality control was asserted by all the companies investigated 
thereby confirming what was found in the literature. This indicates that quality activities are the 
most important locus of worker involvement. Besides, 78 companies claimed that their 
employees performed distinct operations or operated diverse equipment whereas 71 companies 
responded that their workers did some kind of maintenance. 

Table 6 shows areas where workers performed distinct operations or operated different 
equipment. Only eight companies affirmed that this occurred in all areas including 
administration. Most companies implemented worker flexibility in a number of areas, 26 of 
which did so in the entire production area. In 22 companies, this only happened in specific areas, 
e.g., machining and welding, mentioned by 10 and 7 respondents, respectively. There is no 
worker flexibility in 17 companies. 

 
Table 6 - Production areas and worker flexibility 

Management Method Adopted Involvement  
In the entire production area, including assembly 26 27.4 
Specific areas of production 22 23.2% 
No work flexibility 17 17.9% 
All areas (production and administration) 8 8.4% 
In the entire production area and in maintenance areas 8 8.4% 
Assembly and some specific areas 8 8.4% 
Just in the assembly area 4 4.2% 
Did not respond 2 2.1% 

Source: Research data. 
 

In order to enable involvement, workers must be trained in the use of the management 
methods adopted by the companies. For that reason, this research focused on training. 
Respondents were asked to cite which training programs their companies had provided to 
workers. Ninety-four types of training were cited, a total of 441 citations. Souza (2013) presents 
the complete list of training programs and the number of companies that cited them. These 94 
training programs were sorted into nine different types based on the classification conducted in a 
previous study (Araujo et al., 2006). They are shown in Table 7 alongside the frequencies at 
which they were cited.  

It is possible to observe that most of the training cited was linked to quality programs 
followed by technical-operational training programs related to production. 

Another parameter investigated was time devoted to training. It may be observed that 
most of the companies provided from one to three days of training per year. 

 



8  

Table 7 - Frequencies of cited training programs according to type 
Training Programs Frequency No. of Programs 

Quality system 188 25 
Technical/operational related to production 108 23 
Health and safety at work 33 9 
Production management 32 15 
Other 24 7 
Product project management  21 3 
Human resources and motivation management 19 5 
Environment 12 4 
Business administration 4 3 
Total 441 94 

Source: Research data. 
 
Conclusion 

 
Involvement is a very broad concept, studied in different fields of knowledge and from different 
perspectives. The research on which this manuscript was based chose a specific, well-defined 
concept: worker involvement in the application of production management methods, which had 
been previously employed by other researchers in this field. 

As a result of the hegemony of the Taylorist-Fordist model, worker involvement was 
reduced to performing repetitive tasks, which was highly criticized and became the subject of 
research in search of solutions to this restriction. Although the most advanced model as regards 
worker autonomy was proposed by the Socio-Technical School, it was not much disseminated. 

Lean production, on the other hand, spread far and wide. Its handbooks recommend 
worker involvement and emphasize the need for training to enable them to apply different 
methods. In addition, certification and other quality management handbooks such as that of Six 
Sigma, also recommend worker involvement. Recent research, however, indicates that this 
recommendation is not always followed. 

Auto parts companies are an integral part of the automotive supply chain, an important 
industry for the economy, job creation, and the development and dissemination of management 
methods. In recent decades, there have been changes in automakers’ purchasing patterns, which 
have established new ways of dealing with suppliers, requiring both product quality and lower 
prices. In this context, auto parts manufacturers have had to improve their productivity and 
quality. 

This research involved companies of different sizes and occupying different positions in 
the automotive supply chain. It was observed that the methods identified in previous research and 
in the literature review as of wide dissemination have been adopted by the companies 
investigated, in addition to 33 other methods also mentioned by participants. 

On the whole, the companies under investigation indicated that there was worker 
involvement in the application of management methods. It was observed that worker 
involvement varies among lean production-related methods, with highest involvement rate found 
in Total Quality and suggestions programs and lowest involvement rate in preventive 
maintenance and Just-In-Time. Quality standards display high worker involvement, which may 
be attributed to the need for formal training and knowledge about standards, required for 
certification. The lowest worker involvement was observed in Six Sigma, which is in agreement 
with previous research and the literature review. 



9  

Training programs are important to promoting worker involvement. However, the time 
allocated to them was just a few days in most companies. That explains the low worker 
involvement rates in management methods that require more formal training as is the case of Six 
Sigma. 
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