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Abstract. The economic environment demands companies to be able of inno-
vating and presenting new products and technologies. However, current industrial
environments are composed of big established companies, small or medium fam-
ily businesses and regional clusters. This business map does not comply with
the dynamism required for detecting needs and proposals in form of new prod-
ucts that meet the current customer requirements. The creation of start-ups in the
field of engineering is considered as a possibility to cover a growing market in
designing high technological products. However, despite the importance and eco-
nomic impact of the start-ups for less industrialized environments the courses in the
engineering field do not include activities that contextualize theoretical knowledge
and entrepreneurship. The paper presents the results of creating an entrepreneurial
environment focused on the student as entrepreneurial unit. In this context, a series
of new activities based on new design proposals have been developed on the basis
of new technical solutions for industrial companies. The new designs have been
presented as minimum viable products. The technical knowledge required for
making the new designs has been complemented with entrepreneurial training.
The results show an increase in students’ willingness to create small companies
based in new products as an employment option at the end of their studies.
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1 Introduction

An entrepreneur in new product designmust have the skills of both an industrial designer
and a business manager [1]. Currently the field of entrepreneurship has taken importance
as a mean of self-employment in the field of new product development. Unfortunately,
academic education mainly focuses on the learning of CADmodelers and technical sub-
jects. Design learning has focused on preparing professionals according to this technical
profile. The four main components of NPD (New Product Development) are classified
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into: Research, Design (including engineering and industrial design) [2, 3], Marketing
[4] andManufacturing [5, 6]. These tasks are usually developed by specialists, especially
in big companies with large-scale projects. However, the demand for small-scale projects
increases every day, there being a great need for engineers with an adaptable profile and
flexible skills. The business professional in new product design demands a changing
mod-el of learning. This trend presents very different boundary conditions compared to
the past industrial landscape that created the field of product design. Currently there are
many more options available for engineers, in addition to working for big companies
or design consultancies. In business environments engineers must have skills related
to creativity, sustainability [7] and management of human resources. Industry requires
professionals with technical experience, and the ability to pro-vide new ideas generating
demand through innovation. At the moment students can produce and manufacture their
own designs or work with colleagues to create a start-up company.

The development of skills in entrepreneurship for engineering environments requires
a change of the educational process. However, and although university institutions are the
most important part of this process, actions for the development of entrepreneurship are
usually complemented by initiatives by other institutions outside the education system.
The entrepreneur engineer must be able to evaluate possible solutions, use software tools
adequately, learn to work in team, and use efficiently communication skills to work with
other people. In addition, the engineer must have the ability to conceptualize and turn the
concept into reality. The development of the entrepreneurship in engineering requires a
big change in the learning processes linking educational and research areas to enhance
creative processes and practices [8].

This paper presents the results of the activities carried out with the objective of devel-
oping business capacity in mechatronic engineering students through the introduction of
new activities related to entrepreneurship in the field of new product development. The
designs presented technical solutions to problems performed for industrial companies.
The design results have been presented in the form of prototypes complementing the
projects with product business models.

2 Methodology

A great quantity of engineering students wants to develop their work in big companies.
However, it is not always possible to find a qualified job in this area especially in less
industrialized environments. Additionally, engineering students usually do not have the
knowledge to create a new small company, mainly be-cause they have a technical profile.
In this line, a series of activities have been proposed, consisting of create and design
innovative products obtaining its business plan.

The objective of these activities has been to motivate and prepare engineering stu-
dents in using industrial design as a tool for self-employment. Several industrial compa-
nies have collaborated in the entrepreneurship activities. These companies presented to
the engineering student’s technical problems related to needs to design to solve Fig. 1.

As a complement to the student’s training in entrepreneurship issues several work-
shops related to business model methodologies were presented. These work-shops
were taught by lecturers of the area of business and industrial engineers experts in
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Fig. 1. Presentation of the technical problems

entrepreneurship. The objective was to help the students to understand that the product
concept is only one part of the process of creating a startup. The tool to propose the busi-
ness model based on product design was the Canvas methodology. The Canvas method
is a practical and simple tool that allows obtaining a global analysis of all the important
aspects that make up the business model, working on problems as a team. This method is
based on the analysis of the boundary conditions in which the company is going to work:
identifying the target client; how to reach customers and finally the means of payment.
The set of entrepreneurial activities were complemented with workshops taught by staff
experienced in entrepreneurship (Fig. 2), and several visits to entrepreneurs where stu-
dents were able to discuss their doubts with entrepreneurs with experience in creating a
startup.

Fig. 2. Workshops taught by staff experienced in entrepreneurship

Team students created different product proposals by using CAD tools and new
productsmethodology. Finally, the designs in formof aminimumviable product together
with the business plan were presented to the companies which assessed the students,
commenting on possible improvements in both product and business area. A total of 20
different proposals were presented by teams formed by five students. In Fig. 3 two of
the products presented to the companies are shown.
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Fig. 3. Presentation of the developed products by the students

3 Results

In order to evaluate the influence of the performed activities in the entrepreneurial skills
and the intention for creating a new start up, a survey was conducted on the ILIAS
platform for the students that had participated in these activities. ILIAS is an open-
source web-based learning management system (LMS) that supports learning content
management (including SCORM 2004compliance) and tools for collaboration, com-
munication, evaluation and assessment [9]. The inter-views were completed voluntarily
by all the students that have participated in the activities, being a total number of 15
participant students (13 males and 2 female) from different working design teams.

Fig. 4. Survey results
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Students were asked about considering creating a start up at the end of their studies.
66,6% of the students that participate in the activities wanted to create a new start up
after they finish their studies, with a 66,6% totally agreeing and 33,3% agreeing. The
results of the survey have been indicated in Fig. 4.

4 Conclusions

Develop entrepreneurial skills in engineering needs of a big change in training activities
in order to integrate educational and industries to generate new creative processes and
practices. The paper presents the results of creating an entrepreneurial environment
focused on the student as entrepreneurial unit. In this context, a series of new activities
based on new design proposals have been developed on the basis of new technical
solutions for industrial companies. The new designs have been presented as minimum
viable products. The technical knowledge required for making the new designs has been
complemented with entrepreneurial training. The results show an increase in students’
willingness to create small companies based in new products as an employment option
at the end of their studies. Students were asked about considering creating a start up at
the end of their studies. 66,6% of the students that participate in the activities would like
to create a new start up after they finish their studies.
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