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Abstract: Product design and engineering developed by companies, especially SMEs (small and medium 
enterprises), is a key competitive factor. The Brazilian industrial sector lacks a systematic approach that integrates 
different variables required by the market in order to help determine product excellence. It is a way to reduce the 
economic differences between the regions in the country. This paper brings a contribution to this goal, presenting the 
development process and first results of an Integrated Laboratory for Product Design (LIDEP). The ‘LIDEP’ works 
under a multidisciplinary and systemic approach, developing new products from existing demand and transferring 
technologies on design methodology, prototyping and design management to SMEs and educational institutions. 
The ‘LIDEP’ initiative is developed in Montes Claros, an important city in the northern region of the State of Minas 
Gerais, providing competitive conditions to local SMEs, adding significant value to products by making use of 
systemic design, market analysis and leveraging technical regulations.
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1. Introduction
The northern region of Minas Gerais is traditionally 

recognized as one of the economically less developed areas 
in Brazil. It is inside the so-called “polygon of drought” with 
an economic structure largely based around the agribusiness. 
Montes Claros city is considered the “capital” of Northern of 
Minas Gerais, having the most developed industrial cluster 
in the region, although its industrial potential remained 
largely unexplored (MAIA, 2001, p. 52-58). The city is 
part of the state biotechnology cluster having companies 
such as Vallée (a pharmaceutical business, dedicated to 
the production of Veterinary Medicine), and Novo Nordisk 
(healthcare company), it also is home to large industrial 
companies such as: Nestlé, Mitsubishi Group, Coteminas, 
Lafarge Cement,among others. However, despite the 
presence of large companies, the city’s industrial park 
lacks the presence of small industrial enterprises, extremely 
important in the regional economic performance rates.

Since the 1990s this region of Montes Claros has 
gradually improved its industrial growth, mainly through 
new investments by large companies. Adding to this, 
there is also an increasing number of young professionals, 
originating from new technical and graduation courses 
offered by the city’s education institutions (There are, by 
2010, six new graduate institutes). It is natural to expect an 
increase in the number of new ventures in the region in the 

coming years. For these ventures to properly succeed and 
prosper, an adequate policy of industrial and technological 
development is necessary. One of the opportunities to be 
explored is the ability to develop new products from the 
region’s existing product offerings. The development of 
these new offerings will promote the research, creation, 
development and commercialization of products and 
services to meet the local needs and explore the local 
potential. This development is extremely important as 
several studies demonstrate how the main factors influencing 
sustained economic growth are based on new knowledge 
obtained from scientific discoveries and technological and 
managerial innovations. Mynott (2002) notes that only by 
developing new technologies and innovations a country 
can maintain a sustainable growth in wealth and business 
competitiveness.

In a region where industrial companies are extremely 
important for economic growth, studying a structured 
approach focused on creating new ventures can play an 
important role in achieving sustainable development and 
decreasing failed attempts to start a business. Proposals such 
as this project can help change a trend of low profitability 
or even business failure, a common trend in Brazil, where 
59% of businesses close their activities in the first year of 
operation (SEBRAE, 2004).
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This paper makes a contribution to the study of this 
subject, presenting a research group, part of the Integrated 
Laboratory for Product Design (LIDEP), in Montes Claros. 
This project is a partnership between UFMG - Universidade 
Federal de Minas Gerais, located in Belo Horizonte and 
FACIT - Faculty of Science and Technology of Montes 
Claros, linked to FEMC - Fundação Educacional Montes 
Claros which has the following objectives: (1) knowledge 
transfer in product development between institutions, 
(2) the creation of a research group on product design in 
Montes Claros, integrated with others in Belo Horizonte, (3) 
development of conditions for joint research, (4) contribute 
to the creation of new businesses in Montes Claros (through 
joint actions within one of the local business incubators) and 
(5) contribute to the industrial development in the northern 
region of Minas Gerais.

2. Action strategy
The project involved three main stages. The first was 

a survey study of local demands. This study aimed to 
investigate the potential market in the region of Montes 
Claros, based on items used by companies in their 
industrial processes. This was accomplished through two 
studies, involving researchers from both institutions under 
the supervision of the LIDEP Montes Claros’ project 
coordinator.

•	 The	 first	 study	 was	 conducted	 with	 companies	
in the industrial park in Montes Claros. The data 
collected in this research assessed the main items 
used by companies in their industrial processes, 
such as equipment, equipment maintenance items, 
raw materials, services, and others. The survey 
also identified the main suppliers used by those 
companies, the minimum quality requirements and 
the minimum and maximum price for each item 
researched.

•	 As	soon	as	this	survey	was	completed	a	second	study	
aimed at educational institutions started aimed at 
assessing the local potential to generate expertise 
in industrial design and production. This research 
took into account existing courses in technical 
and academic institutions and their capacity to 
develop graduates with a focus on Research and 
Development.

After collecting this information the project team began 
the second stage coordinated by the LIDEP Belo Horizonte, 
and including all the members of both research teams. At 
this stage the team analyzed the data collected in the initial 
step in order to develop an initial proposal for a series of 
products based on existing local technical competences 
and aimed at fulfilling local industrial demand. From this 
initial listing of proposed products, a study was conducted 
using a New Product Development and Services - DNPS 

strategy (NITSCHE, 2004), to identify which products and 
services were actually viable to be developed. This method 
takes into account factors such as: initial investments, 
production and assembly costs, raw materials needs, 
equipment maintenance, local labor expertise, consumer 
market (including other regions), among others that are 
key in defining the investment required for a new venture. 
By using the DNPS method the project team also extends 
the product outlook beyond the regional product demand 
analysis by studying the technical and economic feasibility 
of the main product lines across broader market geographies.

Once the products with the best technical and economic 
feasibility to be manufactured and marketed were defined, 
the project team selected two companies to study in the 
final stage of the research. At this stage, based on the 
competencies of the project team involved, a few product 
and services were selected to be developed, based on the 
DNPS methodology. It may not be possible for the project 
team to work through all the stages of the methodology 
with the selected companies. However, the project team 
and selected companies will work together to complete the 
initial stages considered the most important and critical by 
several authors such as Ottosson (2004), Nobelius and Trygg 
(2002), Thomke and Fujimoto (2000) and Cooper (2001).

3. Research and design methodologies
The main methodologies used during the different 

project phases were Case Study (YIN, 2008) and 
Survey (FIGUEIREDO, 2006), and Product Design and 
Development Methodologies (ROOZEMBURG; EEKELS, 
1995; ROMEIRO FILHO et al., 2009) especially those 
developed from some of our previous work (BANDEIRA, 
2003; ROMEIRO FILHO; CRUZ, 2003; ROMEIRO 
FILHO, 2003; VIEIRA, 2002). This project takes into 
account the qualitative data collection in an attempt to 
examine and understand a complex and particular social 
phenomenon. This is made possible by using the case study 
methodology, which in addition to

[…] allowing an investigation of real-life events it also 
contributes to the preservation of the most significant 
holistic characteristics of the research (YIN, 2008, p.4).

The case study has a qualitative approach and is focused 
on the assessment of social problems. It combines a number 
of sources of evidence such as interviews, direct observation, 
participant observation, documentation, files and physical 
artifacts. It should be noted that among these sources of 
evidence no one is better than another, they are in fact 
complementary. Based on this, it is relevant to mention 
that this study will support as many sources of research 
as necessary in order to have a better understanding of the 
aspects related to the object of this study.
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The research method plays an important role in the study, 
as it establishes a link between the researcher and reality 
in order for the researcher to be able to base his work on 
theory and from it observe or apply the knowledge gained 
in order to support the practical phenomena, as practice is 
the way for mediation and dialogue between researchers and 
research subjects. This is important given that some of the 
local firms surveyed did not have a proper production control 
strategy and lack a proper control about the company’s 
production results. Based on this, the selected research 
method improves the knowledge the companies surveyed 
now have of their own operations. Given those arguments 
and the complex nature of qualitative data collection, it is 
observed that the decision to use a Case Study methodology 
was important. Its use is clearly justified as it shows that 
there is proper alignment of the object of study with the 
interests of this research. Additionally, if there is a need 
to obtain a broader understanding of the local companies’ 
operations, new research can be performed at a larger 
number of companies using the case study results to guide 
additional research.

A survey should be performed, to collect information in 
a quantitative manner using tools such as questionnaires and 
interviews (FIGUEIREDO, 2006). It is important to identify 
the nature of the survey research; it can be exploratory, 
descriptive or explanatory. To Pinsonneault and Kraemer 
(1993), a descriptive survey aims to inform the investigator 
about situations, facts, opinions or behaviors that occur 
in the researched population. The descriptive analysis of 
the research seeks to create a map of the distribution of a 
phenomenon in the population studied, taken as a whole 
or divided into sub-groups. The purpose of this survey is 
to describe the distribution or make comparisons between 
distributions. Thus, considering its objectives, this research 
project is characterized as a descriptive survey. Pinsonneault 
and Kraemer (1993) assign three basic characteristics for 
a research survey. First, it aims to provide quantitative 
descriptions of certain aspects of the studied population. The 
analysis may consist of establishing relationships between 
variables or making projections about the population. 
Second, data collection is performed, usually from 
structured and pre-defined questionnaires. The answers to 
the questionnaire constitute the data to be analyzed. Finally, 
information is generally collected within a fraction, or 
specific sample, of the target population. This is why this 
sample should be representative and relevant, as otherwise 
there is no guarantee that the analysis will be relevant in 
statistical terms. It is also important as a certain degree of 
generalization is usually needed with respect to the research 
conclusion.

In summary, it is believed that the use of different 
methodological tools throughout the project, whether in 
research for making the diagnosis, whether in product 

development and, ultimately, the characterization of one or 
more design methods appropriate for the local development, 
is relevant to the proposed objectives. Based on this the 
LIDEP is applying the research methods based on the 
needs observed throughout the work, including as one of 
the objectives the development of scientific research skills 
among the project participants in Montes Claros, being that 
they are undergraduate students from the local LIDEP or 
staff members from the regional companies studied.

4. The project development
From the initial situation observed in Montes Claros, 

the implementation of an integrated laboratory working 
as a local branch of LIDEP was proposed. The LIDEP-
Montes Claros began its work having as main objective 
the analysis of industrial development possibilities based 
on local supply chains and the academic and technical 
potential of local professionals. This approach used New 
Product development methodologies, in order to apply 
for government grants directed to regional industrial 
development. The project called LIDEP-Moc, underway 
since 2005, includes research teams from UFMG and 
FACIT. The initiative aims to integrate researchers and 
transfer the results to local companies, especially small and 
medium ones. To achieve these goals, the following steps 
have been proposed:

•	 Make	 a	 broad	 literature	 review	 on	 the	 research	
subject, in order to create a “state of the art” database 
about the subject matter (design and research 
methodologies). This review was undertaken by the 
team based in Belo Horizonte.

•	 Prioritize	 the	study	on	 local	companies	 that	could	
be used as basis for “multiple case studies”. This 
selection would be based on the representativeness 
of these companies to the regional economy, 
the alignment of their product to the scope of 
the research, and the ability to interact with the 
researchers involved. Initially around seventy 
companies in Montes Claros were selected to be 
surveyed, after the discussed filters were applied 
the research was than conducted on twenty of these 
companies.

•	 Analysis	of	the	product	development	stages	used	in	
these companies, in order to identify bottlenecks that 
could compromise the product innovation process. 
This step was difficult to achieve because in general 
the companies surveyed had no formal processes 
(or even informal) of product development. There 
were many visits to companies considered cutting 
edge in Montes Claros and it was found that the 
processes they used were “imported” from their 
headquarters and / or other companies or from other 
more developed industrial centers such as the ones 
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in Sao Paulo and Belo Horizonte (this includes 
hiring professionals from these centers). It was 
decided then to use a related database from previous 
research (FERNANDES, 2005; OLIVEIRA, 2000), 
conducted in Belo Horizonte. In addition, a survey 
about product development process and the use of 
new technologies (such as Computer Aided Design) 
in the region was performed. The results demonstrate 
that those companies were in a similar level when 
compared to companies in more developed areas (i.e. 
the metropolitan region of Belo Horizonte). As part 
of this approach, some opportunities were identified 
for case studies to be conducted at local companies 
complementing this objective.

•	 Identify	the	critical	items	related	to	the	company’s	
productive process in order to characterize the 
aspects that directly influence the project’s team 
decision when developing a new product. As a note 
it was not possible to perform this step, taking into 
consideration the reasons stated in the previous item. 
However, preliminary observations indicate that the 
existing issues at the Montes Claros companies (at 
least for larger companies) show a similarity to those 
observed in other regions in the country, even the 
ones with higher rates of economic development. 
This similarity was observed in other of our previous 
work (such ROMEIRO FILHO, 1993; 1997).

•	 Development	of	methods	and	processes	to	support	
product development from the specific conditions 
observed in the surveyed companies, aiming to 
reduce the existing bottlenecks. From the discussion 
above a set of tools have been developed taken as a 
start point previous work undertaken by the research 
group. Those tools are to be tested and implemented 
in a future next step. Those tools were developed 
from studies conducted by the research group in 
several companies, mostly in the state of Minas 
Gerais.

•	 Based	on	the	data	collected	promote	the	development	
of pilot projects to have the researched products 
manufactured in the region. This stage is dependent of 
financial support and interest from local companies. 
Two pilot projects were negotiated with local partners 
(small companies in the area). The presence of the 
LIDEP-Moc in the Business Incubator of the FACIT 
contributed to this partnership with the incubated 
companies helping improving their incubation 
process.

•	 Consolidate	 an	 appropriate	 product	 design	
methodology based on the local conditions observed 
in SMEs which is to be consistent with the economic 
and technical regional reality. It is expected that this 
methodology is to be developed based on studies 

conducted in Belo Horizonte and Montes Claros by 
the research teams.

•	 Development	 of	 a	 suitable	 method	 for	 product	
development and the proper conditions to have 
it transferred to interested companies and/or to 
encourage the creation of new companies that use this 
method as their base for new product development. In 
order to merge the research results from the different 
LIDEPs a seminar was held in July 2007 in Montes 
Claros, when the group presented the overall results 
of the existing projects and, in particular, the new 
product development method developed and the 
research and methodological tools used for its design. 
From this, the research center in Montes Claros can, 
from a close collaboration with the researchers from 
Belo Horizonte, act as an intermediate of knowledge 
transfer to interested companies, especially those 
ones incubated at the FACIT Incubator.

•	 Create	an	appropriate	scenario	of	capabilities	for	the	
creation, in Montes Claros, of a study core focused 
on innovation and product development. This center, 
located in the business incubator of the FACIT, 
is coordinated by professor of Montes Claros, in 
conjunction with the group from Belo Horizonte 
aiming to develop new researches in the field, to 
form a “network of studies on product development.” 
This center will act as an extension of the Integrated 
Laboratory in Montes Claros, in order to create a a 
common field of work to developed news researches, 
involving researchers from several institutions.

5. Results
In 2008 the LIDEP developed a consulting project for 

Clair Mont, a local glass frame producer whose industrial 
plant is installed in Montes Claros. This project was 
conducted by engineering students from FACIT and the 
results were presented in a seminar held in December 2008.

In 2009 the LIDEP-Moc developed a consulting 
project where the main goal was to identify opportunities 
for improvements in the manufacturing process of local 
companies, including: Alpha - Precision Assemblies, ArtPel 
- Packaging, Vida – Dairy Products and Raem - moulded 
Products. The results were presented at the Science, 
Technology and Culture Workshop held at the FACIT.

In 2010, the LIDEP-Moc installed in the FACIT a Junior 
Company specialized in engineering, project management 
and technology consulting that will have as it main 
focus local business. This initiative aims to involve the 
academic community in research activities and to promote 
entrepreneurship through the creation of new businesses, 
contributing to regional economic development. Furthermore 
a series of other research activities were developed involving 
the academic community in the FACIT, with the objective 
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of identifying market trends and opportunities for creating 
new businesses in the areas of Production Engineering, 
Computer Engineering, Chemical Engineering, Control and 
Automation and Telecommunication Engineering.

From these activities the LIDEP seeks, by developing 
research projects, to encourage students to embrace the 
scientific research and to learn how to identify and use 
the entrepreneurial potential of the FACIT to foster the 
generation of new venture that will contribute to the 
socioeconomic development of the region. The partner 
companies and participants of the projects developed by 
the LIDEP-Moc were unable to measure the quantitative 
gains achieved with the research practices during the time 
this project was conducted although following qualitative 
gains were highlighted:

•	 Access	to	scientific	knowledge	through	direct	contact	
with students and teachers;

•	 Improvement	in	innovation	and	technology;
•	 Encouragement	of	research	and	scientific	initiation;
•	 Social	responsibility;
•	 Bring	companies	close	to	the	academic	environment;
•	 Creation	of	a	professional	network;
•	 Identification	of	professional	talent	for	future	hiring;
•	 Promotion	and	strengthening	the	local	brands	in	the	

community;
•	 Contribution	to	regional	development;
•	 Promotion	of	entrepreneurship	and	generation	of	new	

business in the region.
•	 Creating	options	to	the	development	of	new	projects.

6. Conclusion
Among the actions of the government and private 

research agencies in Brazil is the incentive to further actions 
in areas where the scientific tradition is still undeveloped. 
In addition there is an effort to create conditions to promote 
the economic development in order to improve the social 
indicators in Brazil which deeply rely in reducing the 
regional differences. In this sense the joint actions between 
different educational institutions, whether public or private, 
play an important role in this process. Moreover, in Brazil, 
the public universities have an important task to support 
scientific and technological development in the regions 
under their influence. Within this scenario this project seeks 
to contribute to improve the current situation, working on 
issues considered important for economic growth and social 
improvement.

Since 2007 the LIDEP-Moc has been developing its 
own researches acting independently from the LIDEP 
Belo Horizonte coordination characterizing itself as a 
self sufficient research branch. This fact represents an 
enormous gain as the northern region of Minas Gerais had 
little research The LIDEP coordinator expect the two labs 
to create a partnership relationship in lieu of an unit under 

the coordination of the Belo Horizonte lab which will lead 
to joint projects using the full potential of the two research 
institutions.

It is hoped that the experience gained out in Montes 
Claros, in spite of its limitations (such as the difficulty to 
obtain and evaluate quantitative data from local firms) will 
provide subsidies to regional development and provide a 
basis for other experiments in other country areas with a 
similar socio-economic development.
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