
Macro ergonomics and product quality: a study of

popular Brazilian cars

Abstract

Once the challenge of developing and trading national cars has been
overcome, the new challenge becomes the accessibility/costs ratio. The an-
swer to it was 1.000 cc engine cars which are called popular cars in Brazil.
Nowadays, this segment represents over 50.0% of the Brazilian fleet. Eco-
nomical issues are the major concern in the Brazilian market, rather than
attributes like safety, comfort and energetic efficiency, project quality, pro-
duction, etc. This paper presents the results of an analysis developed over the
principal popular national car, with the focus on ergonomics application in
its interior and its impact on the general quality of the product.

INTRODUCTION

Automobile development is a phenomenon observed in parallel with
the development of society. People are incessantly looking for new

ways of human transport and cargo. Therefore, automobiles profound-
ly affect not only economic development and changes in production
lines, but also society’s way of living, environment, architecture config-
uration and urban spaces. To exemplify, only in 2006, 2.611,034 vehicles
were produced in Brazil (cars, trucks and buses) (1).

In times of globalization, automobile is no longer just a mean of
transportation, but is now considered as a home and work extension,
especially if we evaluate the fact that people spend an important part of
the day inside it. Thus, questions that concern automobile »habitabil-
ity« are seen as important aspects in vehicle development.

This paper presents the results of an analysis conducted on major
popular national car with the focus on ergonomics application in its in-
terior and the general quality impact, security and comfort. The chal-
lenge to project teams is the association of low production costs and
suitable ergonomics.

Methodology

The scientific methodology carried out by the researchers was struc-
tured into two phases: the first phase deals with a survey of references
and products for further analysis. The second phase deals with the in-
terpretation of the data and concepts generated. Direct analysis method
on the popular Brazilian vehicles enables correlation between biblio-
graphical information and local trade market reality. For this purpose a
study on the major points related to ergonomics in the car interior was
made. In this phase, interpretation of concepts generated by biblio-
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graphical survey was carried out. Discussions among the
team, representatives and specialists were crucial to fi-
nalize the study, followed by the manuscript preparation.

Technical Requirements

The challenges for the Brazilian automobile industry
were, to develop and commercialize national products. It
started in the afternoon of February 1961, when a project
group of producers in Brazil decided to »develop with
their own strengths and style, use their own tools, materi-
als and process, addressing to socio – geographical – eco-
nomical conditions established previously and a specific
public« (2). Other vehicles also contributed in the 70’s to
disrupt this technical paradigm (3).

Aiming to offer accessible products to the national
market, the production of 1.000 cc popular cars, or »1.000
cars« as known in Brazil was proposed. The dissemina-
tion of popular cars increased the production of national
automobile industry, mostly due to the need to have vehi-
cles with a good cost / benefit relationship. Nowadays,
popular cars represent 60.0% of the national fleet (1), in
1998 they reached 72.0% of the total production of the
automobile industry (4) and in 78.0% in 2001 (5). It is
important to say that Brazilian fleet has 10 years average
for cars and 14 years for heavy vehicles (Figure 1) (6).

The 1.000 cars pay 10.0% tax in Brazil, other categories
pay an average of 20.0%. The purpose of such is to offer a
basic product to low income consumers. Actually, the car
industries offer low quality cars only to make it cheaper

and more competitive. Thus, there are products without
state of the art ergonomics studies and its evolution (safety
and comfort) at the moment of their conception.

The main point here is to stress the importance of dis-
tinct market categories for the success of competition in-
novation strategy. The characteristics of products and
markets are subject to income standard of the target class.
Urban market was estimated to U$ 298.0 billion. U$
119.0 billion belongs to class A1, A2 and B1. Classes C, D
and E represent U$ 124.0 billions, and class B2 U$ 55.4
billion. It is clear that even with low incomes the con-
sumption potential was bigger in lower classes in the be-
ginning of the 21st century (5).
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Figure 1. Indicative chart of the total national production of the au-
tomobile industry in 1998, 2001 and 2007.

Figure 2 AB. Popular cars that were projected before the 80’s. Source: Reference 10.



Besides previous statements, one can also emphasize
the fact that economical development represents a deter-
mining factor in the cultural development of a society.
This has conditioned companies and market to establish
new quality criteria for the conception of new automobile
products. Support to this argument, from 118.560 vehi-
cles commercialized in January in 2007 (corresponding
to 30 most sold in January, of the total cars commercial-
ized) 56.45% belong to compacts class1 and all of them
were projected before 2000. Although most of them pres-
ent many minor improvements on the original project,
cars like A and B (1st and 4th in ranking – Figure 2) that
were projected in the beginning of the 80’s, do not have
safety equipment. They also do not have a real technical /
formal adequacy to national consumer’s characteristics.

We can define as active safety the elements that con-
tribute to prevention of accidents as: ABS brake, intelligent
suspension with stability control, more efficient light –
with XENON, etc, considering that Passive Safety are the
elements that may reduce the consequences of an acci-
dent like: safety belts, airbags, pre deformed safety struc-
tures, etc.

Recently, a comparative crash test with another vehi-
cle of the popular category, a car sold in Brazil (Figure 3
A) and its version exported to Germany (Figure 3 B) was
made by a Brazilian institute. As the Brazilian market car
did not present basic safety equipment (airbags and safe-
ty seatbelts) it scored 1.5 against 4 (maximum 5 possible)
stars scored by the German mode (7).

None of the eleven cars that constitute the Brazilian
popular car market have these safety items in their cheap
versions. ABS brake systems are available as an option
only in 2 vehicles. As for airbags, they are available in 5 out
of the 11 mentioned cars. Another failure point in projects
is the air conditioning system of the cockpit. In a country
like Brazil where the average temperature is around 42 °C
in the northwestern region only one car offers air condi-
tioning, in all the others its only available as an option.

Ergonomic factors are little valued by the market, and
all solutions prioritize costs reduction. Ergonomic stud-
ies, especially for the cockpit, are determinant for an au-
tomobile project. Economic factors may be seen as essen-
tials for the product success, but they limit the level of
ergonomics on the project.

The success factors of innovation strategy from com-
panies in the popular market are (5):

1. Innovations are not radical and do not depend only
on high technology;

2. Logistics must have low costs and quick answers;

3. Best markets are those in the suburbs of big cities;

4. Buying conditions (low price and small installments)
are the most important issues for low income cli-
ents. Companies dealing with this segment have
developed strategies to suit the buying conditions of
this population. It is also vital to pay attention to the
preferences and needs of the public. One must rec-
ognize its idols and taste. Creating a special mark
may be a plus;

5. As the price is crucial, one must be extra careful
with scale economies to reduce unit costs;

6. Product development speed is a competitive advan-
tage. For many companies in the popular market it is
essential to be able to embrace the preferences of their
clients and respond quickly, with changes to grow.

Ergonomic factors that should be considered in new
vehicle projects (8):

1. Visibility: in general the products present good visi-
bility and right side rear view mirror. But most of
them do not have back windshield wiper and good
quality lights that compromise the vehicle conduc-
tion. The windshield wiper in the back is manda-
tory for hatch’s vehicles, but most of the producers
just offer them as optional;

2. Communication: in order to reduce costs there is a
strong tendency to use just one light for reverse
speed. Direction lights are usually not well posi-
tioned in national projects;

3. Movement access: drivers usually complain about
position of the commands and levers like; parking
brakes, distance between clutch and brake pedal,
radio controls, air conditioning, etc;

4. Comfort: one of the worst items. The material qua-
lity in vehicle interior, especially the tissues in seats
and doors cause discomfort and make occupants
and driver tired during long trips. There is no pelvic
retroactive effect, in general, in the seats;
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Figure 3. Crash test with a car sold in Brazil (A) and its version exported to Europe (B). Source: Reference 11.



5. Information about the vehicle: reduced or elimi-
nated to reduce costs. It is common not to find tem-
perature indicators, warning lights easy to read,
board computer with check control, and a good po-
sition of the forth-mentioned elements;

6. Safety and protection devices: as presented before,
most important items for safety are not available in
the basic models, and most of them are not even
available as optional. Just to show the importance of
these items, in 2005, 109.745 accidents happened
on the Brazilian roads, with 414.663 injuries and
10.416 fatal victims.

A project must consider comfort, safety and ergonom-
ics. It also has to take into account the quality of materi-
als that help the comfort of passengers, focus on the free
internal space, comfort of seats, easy controls use, acous-
tic isolation, among other factors. Other issues that con-
tribute to interior automobile development are a clever
combination of quality variations and possibilities as:
shape, texture, style, comfort, visibility, safety, multiple
use and creating a more agreeable interior atmosphere
(9).

CONCLUSION

This research shows that safety in automobiles is di-
rectly linked to economical and cultural conditions of the
society. On the other hand there is a vicious cycle be-
tween producers and consumers. For lack of offers or lack
of demand, the market stands with very few choices. In
this vicious cycle the producers don’t produce because
nobody buys, and nobody buys because nothing is pro-
duced. The clients unfortunately, are the losers in the
equation, because they don’t have a choice and the pro-
ducers can’t sell their products in more exigent markets.
A study of automobile interior using ergonomics and design
is strategically relevant in a global market. This segment

consequently, is very important to economical develop-
ment of the country and represents a special segment in
organized, developed and healthy society.

Acknowledgement: It is important to note that the re-
search was possible due to a grant of FAPEMIG, a Brazilian
Research Foundation.

REFERENCES

1. ANFAVEA – Associação Nacional dos Fabricantes de Veículos Auto-
motores. Anuário da Indústria automobilística Brasileira 2006. Available
from http://www.anfavea.com.br/tabelas2006/autoveiculos/tabela04
_producao.pdf; accessed: April 02, 2007.

2. RIBEIRO H 2004 Revista QuatroRodas. [in Portuguese] Ed. 27,
Out. 1962. Coleção: Todos os Carros de Quatro Rodas. São Paulo:
Editora Abril S.A.., CD 1.

3. LEON E 2005 Design Brasileiro: quem fez, quem faz. Rio de Ja-
neiro: Viana & Mosley Editora, p 196

4. NORBERTO E 2004 URI, Didier. La revolution des Petites Cylind-
rées: le Marché Nouveau des ’Voitures Populaires’ au Brésil. Available
from http://www.univ-evry.fr/labos/gerpisa/actes/29/29-3.pdf acces-
sed: July 02, 2004.

5. NASCIMENTO P T. DE SOUZA, YU A SIN OIH 2007 Estratégia
de Inovação para Produtos de Consumo Popular. Available from
http:// www.ead.fea.usp.br/WPapers/2004/04-010.pdf accessed:
March 21, 2007.

6. DENATRAN – Departamento Nacional de Trânsito – Programa de Ins-
peção Técnica de Segurança Veicular – ITV. Http://www.denatran.gov.br/
download/Apresenta%C3%A7%C3%A3o_ISV.pps#373,13,Ministério%
20das%20Cidades%20%20DENATRAN; accessed June 02, 2004.

7. CAVALCANTE U 2007 A Bolsa ou a Vida. Revista AutoEsporte.
São Paulo: Globo. Abril, ed. 503, p 110–111.

8. ROZESTRATEN R J A 2007 A Ergonomia Veicular do Século XX.
Available from http://scielo.bvs-psi.org.br/pdf/ppet/v2n1/v2n1a07.pdf
Accessed: 2007/04/02.

9. LARICA N J 2003 Design de Transportes: Arte em função da mobi-
lidade. Rio de Janeiro. 2AB / PUC-Rio.

10. BEST CARS WEB SITE 2007 Tempo de Vacas magras. Available
from: http://www2.uol.com.br/bestcars/testes2/gol-1.htm accessed May
12, 2007.

11. PRO TESTE 2007 Assossiação Brasileira de Defesa do Consu-
midor. Porque a Vida do Brasileiros Vale Menos. Available from:
http://www.proteste.org.br/private/44/442731_Attach.pdf. Accessed:
April 18, 2007.

58 Period biol, Vol 112, No 1, 2010.

J. J. D. Câmara et al. Macro ergonomics and product quality: a study of popular Brazilian cars


