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Introduction 

The Product Innovation Project (PIP) is an innovation course, 

lasting for a whole academic year, that is offered by the 

Institute of Innovation and Industrial Management at Graz 

University of Technology since the winter term 2006. Until 

today it has delivered valuable learnings and insights for 

students, promising product ideas for companies and 

experience on conducting innovation projects for the institute. 

The provided working environment affects students in various 

ways such as their behavior, their creativity or their 

independence [1][2]. 

Therefore, the facilities provided influenced the project 

results since the beginning of it. The further development of 

the project has in turn led to improvements of the facilities. 

This paper shows the development of the PIP throughout the 

last decade and how the project as well as its facilities 

changed throughout that time. It gives an overview of the 

findings from more than 10 years of Making at Academic 

Makerspaces in the context of innovation projects and how 

they will contribute to further improving the course results for 

both students and partners. 

Motivation 

Since first introduced at Graz University of Technology 

(TUG) in 2006, the PIP offers new possibilities of 

collaboration between universities, industry and students, 

with various benefits for each of those stakeholders. 

Enterprises gain new knowledge and ideas from outside, thus 

increasing the likelihood of innovation success [3]. 

Further they get the possibility of recruiting future workforce 

directly from university, which is also a benefit for the 

students, as they get in contact with potential employers. 

Students additionally gain practical and team experience.  

University on the other hand profits from the close 

collaboration with an industrial partner to get insights that can 

be used in education and a platform to prove theoretical 

knowledge. 

Further, PIP delivers new possibilities of teaching, as it also 

includes “Making” as a central element, thus having the 

potential to become a high-impact educational practice and 

help to overcome negative effects due to standardized testing, 

that are already observed with college students [4]. 

In order to enforce this Making Spirit, the provided facilities 

play a major role in the course and these academic 

makerspaces are constantly developed further together with 

the course. 

Course 

In the PIP students from different disciplines, nationalities 

and universities tackle real-life tasks that are given by 

industrial partners. Additionally, the partners provide a 

budget of 10.000€ for the project, thus allowing the students 

to not only develop concepts but to conduct experiments and 

develop fully working prototypes. The course is facilitated by 

the Institute of Innovation and Industrial Management (IIM) 

at TUG. At the institute methods and knowledge about 

innovation processes are taught to the students and they are 

provided with working spaces, meeting spaces and equipment 

for their projects. While facilities, number of students and 

projects are constantly changing, the general process of the 

course has mainly stayed the same over the years – although 

there has been continuous improvement regarding training 

intensity, content and organizational matters.  

The project is conducted over a full academic year, starting in 

October with the recruiting and application phase, followed 

by the official project kick-offs one month later. Each team 

consists of several interdisciplinary students, an industrial 

partner providing the task and the budget and a supervisor 

from the institute to guide and support the team.  

Throughout the following nine months, the teams are 

supported by the institute with workshops on topics including 

creativity techniques, rapid prototyping, business modelling 

and presentation techniques. Regular checkpoint meetings 

ensure that the teams and the supervisors keep themselves 

updated about the progresses, therefore enabling input on the 

process and timely intervention if necessary. In addition, 

coordination meetings with the industrial partners ensure an 

intensive mutual exchange between companies and students. 

Apart from that, there are no predefined phases the teams have 

to follow, giving them a high grade of freedom to design the 

project process according to their own needs. After nine 

months the project is completed with a final rehearsal 

including the presentation of a working prototype to a public 

audience of industry representatives, university staff and 

students [5]. 



 

 

Additionally, the students are provided with a list of related 

courses that may be useful for their projects and can be taken 

voluntarily. 

Students 

Regarding the student teams, diversity always played a big 

role in the PIP. That doesn´t only apply to study fields but also 

to nationalities. From the very beginning collaborations with 

other universities have been conducted. This includes the 

Design Factory of Aalto University in Espoo, Finland, as well 

as the NYC Design Factory at Pace University New York and 

the Faculty of Mechanical Engineering at University of 

Maribor.  

These collaborations already led to a variety of nationalities 

involved, but additionally to that, PIP has always attracted 

many incoming students of TUG. 45 nations and 41 almae 

matres, whose students have been part of the course so far, 

underlining its popularity. 

Fig.1  Homecountries of students that participated in PIP 

In fact, students with foreign nationality represent 61% of the 

430 students that became part of the PIP since the course 

started in 2006.  

“Fig. 2,” gives an overview regarding total numbers. 

Fig.2  Statistics Product Innovation Project 2006-2019 

Another important indicator for the diversity of PIP students 

is the high number of various study fields covered. Classified 

according to the International Standard Classification of 

Education (ISCED), developed by the United Nations 

Educational, Scientific and Cultural Organization 

(UNESCO), which distinguishes between 10 main fields of 

studies, students from following fields attended so far [6]: 

 

 Engineering, Manufacturing and Construction 

 Business, Administration and Law 

 Information and Communication Technologies 

 Natural Sciences, Mathematics and Statistics 

 Arts and Humanities 

 Social Sciences, Journalism and Information 

 Health and Welfare 

 

Altough the PIP is conducted by an institute within TUG, the 

study fields participating are not limited to technical related 

study fields but go far beyond that. Regularly students from 

other universities in Graz, or the near surrounding like 

University of Graz or Montanuniversität Leoben are 

participating in the PIP. 

Also, courses conducted at TUG, especially at the faculty of 

mechanical engineering, where the IIM belongs, usually have 

a female participation below 10%. In PIP the proportion of 

women is constant at around 30%, thus bringing further 

diversity to the projects. 

Industrial Partners 

In order to give students the possibility to work on real-life 

tasks industrial partners are an important stakeholder in PIP. 

They not only provide the project tasks but a budget for 

experimentation and prototyping as well as expert knowledge 

and company insights. To ensure an easy exchange between 

the students and the companies most of them are situated in 

the near surroundings of Graz. Exceptions are teams where 

remote members are involved, meaning that the team not 

operates only from Graz but also from a remote location. The 

partner companies come from various fields and some of them 

conduct several projects throughout the years. 

Table 1  Overview Industrial Partners of PIP (alphabetical order)

 

Facilities 

As the working environment affects the students’ behavior 

and certain abilities like creativity [1][2], it is important to 

provide appropriate facilities. Through learnings, 

improvements and expansions the facilities provided for the 

PIP have changed consistently since the first project in 2006. 

Three phases can be differentiated: From 2006 until 2013 the 

students’ home base was a small flat in Graz, giving them 

space to collaborate and to work on their projects. In 2013 the 

home base was moved into a bigger flat, called Design Lab, 

Company Field # of Projects

Andritz Engineering 2

Anton Paar Measurement Technology 1

AVL Automotive 1

Boehler Metal Industry 1

Energie Graz Energy 2

Fronius Welding Technology 1

Google Internet Services 1

Institute of Computer Graphics and Vision University 1

Institute of Materials Science University 1

Institute of Geodesy University 1

Infineon Semiconductors 1

Komptech Mechanical Engineering 1

Logicdata Electronics 5

Magna Automotive 4

Miba Automotive 1

OMV Energy 2

Palfinger Mechanical Engineering 1

Philips Electronics 8

Porsche Automotive 3

Rosendahl Nextrom Engineering 2

Sebring Automotive 1

SECOP Refrigeration Technology 1

smaXtec Agriculture 1

Styria Media Group Media 1

Therm-ic Heating 1

University of Oxford University 2

Ventrex Automotive 2

Voestalpine Metal Industry 2



 

 

with more space and basic manual tools to create prototypes. 

In addition, the FabLab Graz opened in the same year at the 

IIM and provided further tools and machines. 

In 2018 the new Schumpeter Laboratory for Innovation (SLI) 

opened its doors, providing even more possibilities with 

extended equipment at one location. 

Needs and requirements, identified by interviews with 

participants, observations by project facilitators and learnings 

from other maker activities by the institute, were an important 

factor in the planning and development of the facilities. 

Additionally, for the development of the SLI, a detailed 

benchmark of academic makerspaces worldwide was 

conducted. 

A. Coworking Space (2006-2013) 

In the first years of PIP the students were provided with a 35 

sqm flat. The flat was situated in an external building at 10 

minutes walking distance from the institute and gave the 

students a 24/7 possibility for access. It can be classified as 

project space, only accessible for participating students of PIP 

[7] and consisted of one big room with office equipment. 

Apart from some hand tools, enabling assembling, 

prototyping at this time had to be done with externally 

organized tools and machines or at one of the already existing 

machine shops at TUG. 

 
Fig.3  Coworking Space Krenngasse (35 sqm) 

B. Design Lab and FabLab (2013-2018) 

Observations soon led to the conclusion that the previous 

coworking space lacked in opportunities for rapid prototyping 

and also had limited space capabilities, ultimately leading to 

the opening of the new Design Lab in October 2013. 

Specifically dedicated to PIP, it consisted of a 137 sqm flat 

with a social room and a fully integrated kitchen as well as 

three meeting rooms that could also be used as coworking 

spaces. It was situated in an external building, within a 5-

minute walking distance from the institute. Additionally, two 

rooms with a total of 40 sqm where provided in the basement, 

equipped with basic tools, workbenches and machines for 

rapid prototyping. It provided fulltime accessibility for PIP 

students and was solely used by them, therefore classifying 

this space as a project space [7]. 

Few months earlier, in April 2013, the first 3D printer was 

purchased by the institute, marking the starting point of the 

FabLab Graz, thus giving the students new possibilities for 

prototyping. 

The machine park of the FabLab was extended throughout the 

next years with additional machinery including 3D-printers, 

laser cutters and electronic workspaces. However, the FabLab 

was situated in another city area, increasing the walking 

distance to 25 minutes from the students’ home base. 

 
Fig.4  Design Lab Münzgrabenstrasse (177 sqm) 

C. Schumpeter Laboratory for Innovation (since 2018) 

Now, the Schumpeter Laboratory for Innovation is the new 

home base not only for PIP students but for all activities of 

the IIM related to the maker community. It includes 

coworking spaces, meeting rooms, social rooms (providing 3 

additional meeting spaces, if needed), a multi-media room 

that can be used for presentations, offices for the institute staff 

and prototyping opportunities throughout the FabLab. The 

machine park was further extended, including now a new 

laser cutter with bigger working surface, a CNC portal milling 

machine and a waterjet cutting machine. Students have 

fulltime accessibility to certain areas of the laboratory, such 

as the social center represented by the lobby or the meeting 

rooms Schumpeter and Tesla. Other areas require the 

presence of a staff member, especially FabLab 1 and FabLab 

2, making the laboratory a mixture between project space and 

machine shop [7]. The SLI is also home of the Innovation 

working group of the institute, with a total of three offices for 

the employees. 

 
Fig.5  Schumpeter Laboratory for Innovation (>800 sqm) 

Findings 

“Fig. 6,” shows the development of the PIP from its beginning 

in 2006 until the latest project year 2018/2019. A clear 

interdependency between the development of the facilities 

and number of projects as well as students can be seen. The 

introduction of the Design Lab and the FabLab led to 

significant changes regarding project and participant 

numbers.  

On the one hand the new facilities allowed for a better 

supervision of the students because they were closer to the 

institute. On the other hand, the new facilities enabled 

prototyping possibilities that students didn´t have before, 

allowing them to test ideas faster and take more iteration steps 

in their product developments. This improved the projects 

results, especially regarding prototyping number and quality. 

Further, the Design Lab offered enough space to house more 



 

 

students without them hindering each other, but on the 

contrary providing a space for dialogue and mutual support 

between the teams. 

 
Fig.6  Development of the Product Innovation Project 

The results of the projects led to an increased interest in PIP 

by both students and industrial partners and consequently to 

an increased number of projects. 

During that phase the institute also decided to reduce the 

average number of students per team that has been, with little 

exceptions, steadily over the years before. For one thing, the 

insights and experiences from the previous years combined 

with the continuous improvement of the course`s processes 

have increased efficiency. In addition, the advantages 

provided by the new facilities have led to a more targeted 

work by the student teams. 

This trend continued with the opening of the SLI in fall 2018. 

Now, the student´s home base is directly situated at the 

institute and the prototyping facilities are now at the same 

floor. Previously existing spatial barriers no longer exist and 

ideas can be converted directly into prototypes. Yet, 

observations showed that the social cohesion between the 

teams has slightly decreased within this year. For one thing 

the new premises automatically increase the observation level 

and the teams focused more on their own projects and 

challenges instead of exchanging their thoughts. Secondly, 

the previous home bases, which were physically decoupled 

from the institute, offered more privacy to the teams and were 

also used for leisure time activities. This is not the case 

anymore in the new facilities. 

Limitations 

This paper focuses on the interdependencies between the 

Product Innovation Project and the provided facilities by the 

Institute of Innovation and Industrial Management. Altough it 

should not be denied that other success factors and influence 

factors exist, the PIP has seen the most significant changes 

regarding its facilities. The continued development was 

mainly based on interviews with active and previous 

participants as well as observations of facilitators of the PIP. 

Due to the increasing demand from industry and students, the 

projects can be regarded as successful. However, this paper 

does not claim to measure the success of the projects or to 

define performance indicators. An exception to this is the 

increase in prototyping activity, which is directly related to 

the improvement of facilities and prototyping possibilities. 

Summary and Outlook 

This paper shows the development of a student innovation 

project throughout the timespan of over a decade and 

additionally draws connections between the development of 

the project and how learnings and observations have 

contributed to the further development of the provided 

facilities.  

The newly opened facilities of the Schumpeter Laboratory for 

Innovation once again provide completely new ambient 

conditions. After one year, some impacts, for example an 

increase in prototype number and complexity, can already be 

observed. In the future, the concept of the Product Innovation 

Project needs to be further improved and refined, as well as 

the provided facilities. More prototyping machines have led 

to an increased number and complexity of prototypes, 

allowing the student teams more iteration steps in their 

product developments. 

Observations and an intensified use of questionnaires will be 

used to deliver valuable insights to identify further 

improvement potentials. The use of this tools have already 

lead to possible measures for the near future. One example is 

to reduce the time span of the Product Innovation Project, as 

a reaction to the request of students for a shorter but more 

intense project. 

Another example is to re-establish more social cohesion 

between the teams. An approach could be, for example, to 

have regular social events, including all project participants in 

order to create a common team spirit. 

Also, performance indicators will be defined to evaluate 

previous and upcoming projects regarding their success based 

on different factors to quantify the positive or eventually 

negative impact of different factors. 

Ultimately, the findings drawn from the Product Innovation 

Project may also be used to develop and improve similar 

projects currently conducted at the Schumpeter Laboratory 

for Innovation. 
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