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Introduction 

The project “Enforcing Innovation across Maker, Industry & 
Research” (MI&R), aims to support and further develop the 
transdisciplinary cooperation of the maker community with 

industry and scientific research. To combine the creative 

potential of Maker with research-approved methods and tools 

applied on real-life problems from industry new strategies and 

possibilities to gain innovative solutions need to be 

established. Referring to Schnöll et.al the main project goals 

can be summarized as follows: [1] 

 Development and construction of a laboratory 

environment to investigate interfaces between 

Maker, Industry and Research in product creation 

 Development of a holistic approach to support a 

transdisciplinary cooperation in product creation 

across Maker, Industry and Research 

 Derivation of teaching concepts to integrate gained 

knowledge in education and training programs for 

Maker, Industry and Research 

To achieve the project goals and furthermore to tackle 

industrial challenges several different cooperation models 

were developed since the project start in 2017. The new 

„Schumpeter Laboratory for Innovation“ (SLI) was 

developed to provide the appropriated environment to 

conduct and research those cooperation models. Operations 

of SLI started in November 2018 and the official opening took 

place in April 2019.  

The SLI offers 800m² space and deals as the platform for the 

exchange of Maker, Industry and Research and consists of 2 

core facilities – the Fabrication Laboratory (FabLab) and the 

so called DesignLab. The FabLab offers access to modern 

digital production facilities. The DesignLab supports all 

stakeholders by offering state of the art multimedia and 

communication equipment for groups up to 150 people.  

In reference to the project name, the stakeholders of the 

MI&R project can be divided into Maker, Industry Partners 

and Research. Regarding to Peppler et al. a maker is everyone 

who builds or adapts objects by hand, often delighted if things 

are just working out [2]. It is not necessary to be enrolled in a 

study program, to join the MI&R project as a Maker, but in 

the cooperations often students assume the role. Industry 

partner is the overall definition for project-involved 

companies. To support the project within several cooperation 

models, different representatives of different companies and 

company departments are participating. As researcher, every 

employee of an university is meant. In particular, researchers 

of Graz University of Technology play a major role in the 

project. Within the conduction of different cooperation 

models, and the operation of the SLI, several crucial barriers 

appeared regarding the Austrian law in different aspects as 

well as the responsibility in the event of damage or 

inappropriate usage of machines, tools or other equipment of 

the laboratory. The aim of this paper is primary to list the 

identified barriers and to show how they are connected to the 

different cooperation models and the participating 

stakeholders. In a second step, it should explain where it was 

possible and what was done to overcome the appeared barriers 

and where there is still need for action. 

Cooperation Models 

Since starting MI&R in 2017, 69 cooperations including 

Maker, Industry and Research were conducted and roughly, 

20 cooperations are in progress, planned and expected to be 

started in 2019. To understand the linkage between the 

executed cooperation models and the barriers, the cooperation 

models are descripted briefly in the following. 

A. Makerthon (MT) 

 A Makerthon (Maker + Marathon) is a 3-day event, to face a 

group of Maker with a real life challenge given by an industry 

partner. Teams of four up to six Maker are working on a given 

task by understanding the challenges based on detecting the 

core problems, searching for new ideas and solutions and 

developing appropriate (physical) prototypes, services and 

business concepts. During the event, industry experts and 

researchers are guiding and supporting the participants with 

suitable methods and tools. The teams are using the 

environment of the FabLab to manufacture a prototype, which 

will be presented later on during a pitch session in the 

DesignLab. Table 1 shows an overview regarding the 

cooperation model. Since March 2018, the Makerthon took 



 

 

place three times and six different industry partners were 

involved. In 2019 another Makerthon is planned. With 

Edition 4 in November 2019 it will be the first time, that one 

industry partner participates the second time. That indicates 

the positive experience of the industry partner regarding the 

cooperation model and its results. 

Table 1 Makerthon - Overview (Status: August 09 2019) 

Edition Execution 

Date 

Participants Industry Partners 

1 03/2018 35 A, B 

2 11/2018 29 C, D 

3 05/2019 23 E, F 

4 11/2019 planned A, tbd 

 
Overall 87+ 6 Industry  

Partners 

A, B, C, D, E, F …different industry partners 

B. Spinnovation (Spin.) 

 Spinnovation (Spinoff + Innovation) is a 2-month product 

development sprint that aims to force spin-offs based on 

existing patents, owned by Graz University of Technology. 

Based on the patents, functional prototypes are developed and 

potential business cases are derived. Under the guidance of 

experienced researchers, the participants are using techniques 

and methods based on design thinking, rapid prototyping, 

project management and business planning. In the final phase, 

the participants get in touch with potential investors and have 

the chance to acquire working capital to start their own 

business. The pilot project of the cooperation model is in 

progress and has been started with the beginning of the 

summer term 2019. For the pilot project, four students are 

working on the project tasks. 

C. Product Innovation Project (PIP) 

 The Product Innovation Project is offered since 2006 as an 

academic course at the Institute of Innovation and Industrial 

Management. During one academic year, student teams are 

working on tasks, given by industry partners. The teams are 

provided a budget to design and build their (physical) 

prototypes. Under guidance of supporting researchers, the 

projects run through the phases problem analysis, ideation, 

decision-making and prototyping. At the final event, the 

Innovation Festival, the teams get the opportunity to present 

their results and prototypes to industry experts and a public 

audience. Since the first PIP in the academic year 2006/2007, 

the PIP was held 13 times. Beginning with one project in the 

first year, the PIP has reached its all-time high in the academic 

year 2018/2019 with nine projects. Overall, 28 industry 

partners chose the opportunity to join the PIP and in total 51 

projects were conducted. Some of the industry partners also 

decided to be part of the PIP several times. Leader with eight 

participations is industry partner A, followed by industry 

partner C with five participations. Industry partners F and P 

decided to join the PIP three times, while a two-time 

participation was performed by industry partners I, Q, R, U, 

X, Y. In summary, due to the repeated participation in a PIP, 

it can be concluded that in cases of a multiple PIP-

participation the industry partners were satisfied by the 

developed product concepts. By taking a closer look on Table 

2, it is visible that the PIP evolved constantly and the demand 

from the industry partners point of view is very high. Based 

on the mentioned facts and multiple conductions of several 

partners of the PIP, this cooperation model can be described 

as a successful and well-developed one. Further growth of the 

PIP regarding the number of projects is limited due to limited 

space and supporting capacities.  

Table 2 Product Innovation Project - Overview (Status: August 09 2019) 

Edi-

tion 

Academic 

Year 

Partici-

pants 

# of  

Projects 

Industry Partners 

1 2006/2007 11 1 A 

2 2007/2008 13 2 A, B 

3 2008/2009 20 2 A, C 

4 2009/2010 22 2 A, D 

5 2010/2011 10 1 A 

6 2011/2012 12 1 A 

7 2012/2013 19 2 A, E 

8 2013/2014 36 3 A, F, G 

9 2014/2015 67 6 F, H, I, J, K 

10 2015/2016 62 7 C, L, M, N, O, P 

11 2016/2017 60 8 C, F, P, Q, R, S, T, 

U 

12 2017/2018 44 7 C, P, R, V, W, X, Y 

13 2018/2019 54 9 C, I, Q, U, X, Y, Z, 

AA, AB 

 Overall 430 51 

Projects 

28 Industry  

Partners 

A to Z, AA, AB…different industry partners 

D. Experthon (ET) 

 An Experthon (Experts + Marathon) is a specific project 

setting, where selected industry experts, researchers and 

maker are working together to solve a specific problem. An 

Experthon-team is developing a suitable solution within a 24 

hours product development sprint. The first and so far only 

Experthon took place in December 2017 with four 

participants (experts) cooperating with one industry partner.  

E. Open Thursday (OT) 

 Every Thursday an open day of SLIs FabLab area is offered 

to provide access to rapid prototyping technologies to the 

public. Reffering to the Fab Charter a FabLab should serve as 

a community resource [3]. It is purposed, that everyone can 

visit the FabLab facilities to work on his/her individual ideas 

and prototypes. Since the beginning of the FabLab Graz in 

2013 (a predecessor of todays “SLI“) an overall number of 
1221 users registered for the FabLab user system. Table 3 

gives some additional information regarding usage-statistics. 

With peaks in 2016 and 2017 with more than 300 new 

registrations the number of registrations decreased in 2018. 

The reason behind could be the relocation into the new 

infrastructure, the „Schumpeter Laboratory for Innovation“ 
within the timespan from August to November 2018. To 

fulfill the required safety standards a training program in 



 

 

terms of safety, general behavior and machine usage was 

developed. The numbers of held trainings can be seen in Table 

3. 

Table 3 Open Thursday  - Overview (Status: July 23 2019) 

  # Trainings (Participants) 

Year Registered 

Users 

Basic Laser Cut 3D Print  

2015 81 - - - 

2016 352 - - - 

2017 313 - - - 

2018 256 7 (105) 1 (11) 2 (19) 

2019 219 27 (221) 13 (101) 11 (52) 

Overall 1221 34 (326) 14 (112) 13 (71) 

F. Innovation Sprint (IS) 

 During an Innovation Sprint, interdisciplinary development 

teams from industry partners are using the SLI to develop 

working physical prototypes. The main benefit of the 

cooperation model is the detachment of the employees out of 

the daily business into a creative and innovation-driven 

sphere. Support by selected researchers or maker is provided 

if required. Depending on the given development tasks, 

Innovation-Sprints lasts typically between one day and one 

week. In February 2018, a team of six employees of one 

industry partner was working on a specific task for one week. 

In fact, the team was able to develop a suitable prototype as a 

solution for their problem and brought it to market within the 

following 6 months, what means a tremendous reduction of 

the time to market compared to their regular product creation 

processes.  

G. Membership (M) 

 A Membership offers the possibility to get unrestricted 

access to the SLI, in particular to the FabLab area. The 

positive ancillary effect besides the prototyping capabilities is 

the face-to-face interexchange between industry employees, 

researchers and maker with the chance to enforce possible 

cooperation. This cooperation model is still in its initial phase. 

Currently, most of offered Memberships are owned by 

students conducting the Product Innovation Project. 

Additionally Memberships are offered to students, competing 

in Student Competitions like Formula SAE Racing or Shell 

Eco Marathon Racing. Alongside to students, six employees 

of an industry partner also took the opportunity of a 

Membership. The cooperation model will be opened to a 

broader community, it is planned to expand the possibilities 

to get a Memberships, in particular for early phase startups 

Barriers 

Within the scope of the execution of the mentioned 

cooperation models, several barriers were expected and 

actually occurred.  

The main issues can be categorized and summarized as 

follows: 

 General Safety Regulations 

 Data Protection Policy 

 Workplace Layout (ergonomics / safety) 

 Working Time Act 

 Intellectual Property Rights (IPR) 

 Non-Disclosure Agreements (NDA) 

General safety regulations consider and combine several 

safety regulations like fire regulations (behavior in case of 

fire, escape route), behavior in case of accident, safety 

requirements (warning signs, mandatory signs, restrictions) 

and terms of use. In addition to the listed sub-areas the 

disclaimer of liability is also an important part of this barrier. 

In case of inappropriate usage or in case of damage it needs 

unambiguous regulations how to handle the situation.  

The data protection policies of the European Union were 

revised in 2016 and are implemented by the Austrian 

government in May 2018 [4]. The policies have to be 

considered in any operations involving the processing of 

personal data. In general this means a significant amount of 

bureaucratic work when conducting cooperation models. 

The workplace layout constitutes another barrier and splits up 

into three subareas. First of all the employee protection law 

serves as a preventive health protection of the 

employee/worker [5]. The VDU work regulation (VDU – 

visual display unit) describes the requirements to a VDU work 

place and regulates mandatory rest times and duties from the 

employer’s point of view [6]. As the third sub-area, the 

workplace ordinance regulates the spatial setup of the 

working place, for example temperature conditions, light 

conditions, or the required room size [7].  

In general, every employer in Austria has to consider the so-

called “Working Time Act”. The Working Time Act is 

regulating the working time in terms of maximum working 

time per day, the periods of rest and allocation of working 

time to days of the week [8]. Because there are different laws 

depending on different employment contracts, the following 

laws are important for this specific case: 

 Working Time Act in general for employees of the 

industry partners 

 Working Time Act for academic university staff 

NDAs are regulating the dealing with critical information, 

data and negotiation results. A NDA usually consists of the 

definition of the object (data, information, etc.), the contract 

parties, the duration of secrecy and consequences in the event 

of infringement. The signatory of the NDA is contractually 

obliged to keep secrecy regarding the object of the NDA. 

NDAs are forced by many industry partners and are main 

preventers for open communication and innovation in 

conducted projects.  

The IPR contents the right of usage for a created content (e.g. 

patents, ideas, designs, solution concepts, business concepts, 

notations, brandings, etc.). In advance of every cooperation 

model, the IPR situation must be unambiguous. Different 

arrangements are possible, from percentage allocation of the 

IPR, up to full assignment of the IPR to one single 

stakeholder, whether maker, industry companies or research 

institutions. 



 

 

Occurred Barriers in the Context of  

Executed Cooperation Models 

After executing each cooperation model for at least one time, 

it was possible to detect several specific barriers. Table 4 

shows appeared barriers depending on executed cooperation 

models. 

Table 4 Occurred Barriers in the context of executed cooperation models 

and involved stakeholders 

  Cooperation Model 

Barriers 
Stake-

holder M
T

 

S
p

in
. 

P
IP

 

E
T

 

O
T

 

IS
 

M
 

…
 

General 

Safety 

Regulations 

Research x x x x x   x  

Maker x x x x x   x   

Industry       x x x x  

Data 

Protection 

Policy 

Research       x x   x   

Maker x x x x x   x  

Industry       x x x x   

Workplace 

Layout  

Research       x     x   

Maker                

Industry       x   x x   

Working 

Time Act 

Research x     x x       

Maker                 

Industry x     x x x x   

Non-

disclosure 

Agreements 

Research     x x   x     

Maker     x x         

Industry     x x   x    

Intellectual  

Property 

Rights  

Research   x   x         

Maker x x x x         

Industry x   x x         

… 

Research                 

Maker                 

Industry                 

MT…… Makerthon 

Spin…... Spinnovation 

PIP…… Product Innovation Project 

ET…..... Experthon 

OT……. Open Thursday 

IS…….. Innovation Sprint 

M…….. Membership 

A. Makerthon 

 Within a Makerthon selected Maker are working on a 

challenging task guided by experienced researches. To work 

together in the SLI a training for the participants concerning 

the general safety regulations is necessary. A significant 

amount of bureaucratic work has to be considered by handling 

the personal data of the participants. One example is the 

recording of personal data. It is allowed to save this type of 

data, as long it is necessary for the fulfilment of the processing 

purpose. As one example of the Makerthon, it’s important to 

know the eating habits of participants to order the right 

amount of vegetarian, vegan and fleshy food. After each 

Makerthon, this type of data has to be deleted. It is only 

allowed to record the required data for contacting participants 

again. Another example is taking pictures or videos during the 

Makerthon. Therefore, each participant must explicitly agree 

that pictures of him or her may be taken and they have the 

right to withdraw their agreement at any moment. The 

participants are volunteers, so specifically prepared 

workplaces are not designated. Selected researchers and 

employees of the industry partners are supporting attending 

makers. Usually the Makerthon takes place on weekends, 

what means that the working time of the supporting staff 

needs to be adapted to fit the legal regulation. For the use of 

the Makerthon results after the event, the participants have to 

sign an IPR contract to clarify the possible transfer of 

intellectual properties of possible inventions to the industry 

partner. 

B. Spinnovation 

 Prior to the start of this cooperation model the IPRs must be 

unambiguously defined and coordinated with the patent 

owner and/or the researcher, which is responsible for the 

research result. The participants get access to the SLI. 

Therefore, a basic training is necessary to understand the 

general safety regulations. This cooperation model causes the 

same bureaucratic barriers regarding the data protection as 

described in the context of a Makerthon. 

C. Product Innovation Project 

 With an overall duration of almost nine months, the PIP is 

supported by selected researchers as well as experts from 

industry partners. In advance of the project, a IPR-assignment 

for each project team is necessary. The SLI is used as 

homebase and  work place for the participants. A mandatory 

basic training informs the students about the general safety 

regulations. The PIP has to handle the same issues in terms of 

data protection policies like explained above. Depending on 

the intermediate results of the project as well as the attitude of 

the industry partner, the NDA can be more or less important. 

Because of the fact, that the results of the PIP are shown at the 

final event to the public, some industry partners set up strict 

rules regarding which parts of the results/prototypes can be 

displayed.  

D. Experthon 

 Considering the fact, that the Experthon takes place in the 

SLI, every participant of each stakeholder-group gets in touch 

with the general safety regulations. To ensure a safe execution 

of the cooperation the participants need to get educated in 

terms of safety regulations. In terms of data protection 

policies, the same regulations like mentioned in the 

cooperation models above have to be considered. Within the 

responsibility of providing a work place during the 

cooperation, it is necessary to consider the mandatory 

regulations of the workplace layout as well. Exceptions 

concerning this issue can be made for maker, because their 

contribution is based on voluntariness. A crucial barrier in this 

cooperation is the working time act. Researchers, as well as 

industry experts would surpass the maximum of the allowed 

work time and would not be able to stick to the mandatory rest 

time. Therefore, a solution in conformity with the law is 



 

 

necessary, where employees get compensatory spare time in 

advance and after the cooperation. Another possibility is the 

voluntary participation, which is common for maker. 

Depending on the topic/problem of the Experthon many 

industry partners force a NDA. In advance of the cooperation, 

the IPRs also have to be clarified. The NDA as well as the 

IPR-agreement has to be signed by all stakeholders. 

E. Open Thursday 

During the Open Thursday every individual gets an 

opportunity to work in the FabLab by using machines and 

tools. Therefore, the responsibility in case of damage or 

inappropriate usage of tools and machines is a critical issue as 

well as the responsibility in case of accidents. Due to that, 

everyone gets in touch with the general safety regulations and 

needs a training. A critical issue as well is the data protection 

policy. For research purposes, to get quantifiable data, it is 

useful to track the usage of machines in the FabLab as well as 

taking pictures of ongoing projects, while the users are 

working. Such data has to be anonymous, which means more 

effort to track and process the data. The Open Day is a 

voluntarily offered service, so the working places are also 

offered voluntarily. An additional barrier for researches and 

industry partners is the restricted opening time.  

F. Innovation Sprint 

 Within an Innovation Sprint, interdisciplinary development 

teams of industry partners get the possibility to work on 

specific projects without interruptions or other deflections 

that normally occur in daily business at the site of the 

company. The SLI works as workplace for up to one week. In 

this context, the participants get in touch with the general 

safety regulations. An appropriate training session is required. 

In this cooperation model, we also have to consider data 

protection policies like in other cooperation models, e.g. 

Makerthon or PIP. The provided workplace has to be conform 

to the prescribed laws. Further, it is not allowed to top the 

maximum allowed working times, the responsibility of 

observance must be clear. It must be clear in advance, if the 

topic of the Innovation Sprint is critical in terms of non-

disclosure. If necessary, the supporting researchers or makers 

have to sign a NDA. 

G. Membership 

 Different Membership owners have different needs, and 

therefore different barriers occur. In general, every 

Membership owner gets in touch with the general safety 

regulations. As consequence, an appropriate training is 

required. For a Membership, it’s required to consider the same 
issues regarding the data protection policy like mentioned in 

the cooperation model “Open Thursday”. Based on the fact 
that workplaces are provided, it’s necessary to conform the 
laws regarding workplace layouts, with one exception. In this 

context maker are volunteers, which are supported with a 

membership without charges. The working time act is an 

important issue for industry partners. They have to make sure 

that their employees adhere the allowed working time limits 

regarding the working time act. 

Actions already Taken 

To overcome the appeared barriers several actions were 

already taken. To fulfill the requirements regarding the 

general safety regulations, a training program for participants 

of all types of stakeholders was developed. By consequently 

executing the training program in every cooperation model, 

almost every important information can be shared with the 

participants. In addition to the training sessions so called 

“terms of use” for the SLI were created, including the basic 

house rules, liability regulations in the event of damage, data 

protection policies and further content. By informing 

participants about the mentioned content, many formal issues 

can be clarified. 

Another important activity is the execution of periodic 

network meetings with all stakeholders. Within the network 

meetings, industry partners are introducing already executed 

cooperation models to other industry partners, maker and 

researchers. By means of the experience report of successfully 

executed cooperation models, it is possible to reduce the 

inhibition level and to overcome barriers. Once an industry 

partner proves, that a specific cooperation model despite of 

the expected barriers is working well, the other partners also 

agree to join this type of cooperation. In particular, it was 

possible to reduce concerns regarding NDA’s and IPR-

agreements. This effect leads to an opening of the 

development process of the industry partners. The industry 

partners are able to understand the reasonableness of 

cooperative product development, because several challenges 

of one company also appear in other companies and offer the 

possibility to work together. Based on experiences throughout 

the project, cooperative product development leads to an 

increase of efficiency and effectivity. 

Need for Action 

Although many of the barriers can already be dealt with, there 

is still need for action, in particular in terms of the national 

law.  

To overcome the problem of restricted work time it needs a 

far more flexible working time regulation for employees of 

the company partners and the university based on 

voluntariness. A combination of over-engineered and 

overstated workplace regulations makes it difficult to provide 

participants of cooperation models a workplace in conformity 

with the law. Thus, it needs simplified regulations for the use 

of facilities like the SLI, which can be applied by different 

industry partners of different branches and the university.  

A reinforced sensitization of research- and development 

departments of the industry is necessary to understand the 

added value of an open minded development. In the meaning 

of open innovation, the integration of maker, other industry 

companies and university research is essential.  

Conclusion and Outlook 

The implementation of 69 cooperations between Maker, 

Industry and Research confirmed already expected barriers, 

like IPR-agreements or NDAs and revealed new additional 

barriers. Based on gained insights and experiences within the 

scope of the cooperations, causes for barriers were identified. 



 

 

Some barriers had been tackled and solved internally, by the 

industry partners, the makers or the university. Others have 

their origin in legal regulations and therefore require special 

attention. On one hand, as an operator of an academic 

makerspace, it is key to operate within the legal framework. 

On the other hand, we have the opportunity to develop 

concepts and recommendations for the legislature to enable 

and foster the integration of the creative potential of Maker, 

Industry and Research. The project “Maker, Industry and 
Research” will be continued. Starting in 2020 a new 3-year 

project will strive for the further optimization of the 

cooperation between Maker, Industry and Research. Further 

cooperations will be the basis for qualitative and quantitative 

research in terms of identifying and handling the barriers. In 

a further step, it will be important to research how the barriers 

affect the quality of the results of the different cooperation 

models. 
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