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Extended Abstract

To prevent further damage occurring through climate change,
the net human-caused global carbon dioxide emissions must
fall by about 45 percent below 2010 levels by 2030 and reach
net zero by 2050 [9]. One aspect of a sustainable pathway to
contribute to the climate goals is to avoid half-knowledge and
to promote understanding of transparency and traceability in
sustainability, beginning with product development. In
product development, it is well-known that if changes are
made early in the process, they tend to be implemented more
cost-effectively. This connection is also given in the context
of sustainability. Making changes in the development of
products is especially inexpensive and easy to do at the
beginning of the product life cycle. [3] The aim is to establish
sustainability in university courses with a product
development focus using a workshop designed to foster a
better understanding of this topic. The focus of the workshop
presented on this poster is to make sustainability more
tangible and accessible to students in various study fields.
Therefore, the theory shall be combined with examples from
the industry. Open knowledge exchange between the maker
community, industry, and academia represents an important
step toward Open Sustainability [1] and contributes to a more
livable world for future generations.

Sustainability Workshop

The planned transfer of knowledge to the students in product
development is carried out by the means of a workshop. The
workshop will be held as part of the Product Innovation (PI)
course at Graz University of Technology. Within one
academic year, from October to June, students are guided
from zero to the finished product or concept. The student
teams are formed out of persons with different backgrounds

in various fields of studies and come from different
nationalities to face real challenges in the industry. The goal
is to develop a product concept, a working prototype and a
business plan and finally present them to a broad audience
from industry and research at a final event. [7] By teaching
sustainability as part of the Product Innovation course,
students from a wide range of backgrounds are reached,
including those who may not have heard of sustainability in
their major studies. If environmental aspects are visible at this
stage of product development, an ecologically and
economically more sustainable product can be created. By
means of a sustainability workshop in the PI course, the
students get provided with basic knowledge about
sustainability on the one hand and sustainable product
development is promoted on the other hand. As shown in
Fig.1 the sustainability workshop is based on seven steps. The
workshop is a very interactive and iterative process. In the
following the steps of the workshop are described briefly.
Step 1: Theoretical Knowledge Transfer

Input units starting with the basic definitions of sustainability
up to the different approaches of 1SO14001 [8], the
Greenhouse Gas Protocol [11] and the Life Cycle Assessment
[5] are taught within this step. The time frame for the first step
is about 1.5 hours.

Step 2: Benchmarking Best and Worst Practice

An observation of the current market situation, helps the
students to deepen the theoretical knowledge. The
benchmarking process enables the students to gather
information about already available sustainable products. By
collecting best and worst practice examples through internet
research and the forthcoming discussion students become
more familiar with the topic. For benchmarking and the
discussion, about 1.5 hours are an adequate timeframe.

Step 3: Application within Product Development

Students learn how to deal with using resources, energy flows
and their efficiency, and the calculation of Greenhouse Gas
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(GHG) footprints. In this step, students gather the toolkit for
applying the learned knowledge of the first two steps to the
product development process. Therefore about 1.5 hours
within the workshop are planned.

idividual challenges

Fig. 1 Seven stages of the Workshop Process

Step 4: Case study on industrial level deployment
Through a previously prepared case study tackling the topic
sustainability in industrial companies, the students learn how
sustainable product and process development looks in
practice. The case study session itself is a highly interactive
session. It is advisable to send-out the case study to the
students a few days in advance, so they can read and prepare
it. To support the students in their preparation some case-
guiding questions are available. In the course Product
Innovation at Graz University of Technology, individual
cases are available through previously performed projects
between the institute and multiple industry partners. If there
are no own cases available, using the sustainability track from
case studies published e.g. by Harvard Business Publishing
with the case "Sustainability at IKEA" is recommended. [6]
The case study intents to help students understand the
practical context and thus better address the needs of their
industry partners in their own project. The case study takes
about 1 hour and 20 minutes to complete.

Step 5: Application within individual projects

Students now apply the skills they have learned to their own
projects. The project timeframe of the course Product
Innovation is about seven months. During regular Checkpoint
meetings the students show their progress. [7] Here, it is new
that, in addition to the progress in the projects, the application
in the specific case of sustainable product development is also
presented. This step shall only be seen as kick-off during the
workshop and take within the workshop not longer than 30
minutes.

Step 6: Balancing the GHG-Footprint of final products
Here the GHG-footprint calculation is conducted. For this
step, an Excel-File for the students is prepared. Within this
file, the students make their calculations on the GHG-
emissions of their product. Such a file should include:

- Emission standard according to the Greenhouse Gas
Protocol

- Open space for their process

- Standard emission factors of often used material, energy
usage, and mobility

- Sources where students look up relevant emission factors for
their project (e.g. ecoinvent [2] or GEMIS database [4])
Within the workshop, the explanation of this step has to be
done very carefully and with examples. Therefore 1.5 hours
are planned. This step is partly conducted during the project
as well as at the end of the project when finalizing the
calculations.

Step 7: Presentation and Evaluation

This step is done in two different stages of the project.
Students get preparation time, about 1 hour, to sum up
everything learned within the workshop. Therefore, short
presentations are worked out by the students. In five-minute
short presentations the students show the learned knowledge.
The first part of step 7 takes about 30 minutes. The second
part of this step will take place at the end of the Product
Innovation project. The students present in addition to their
project results also their GHG-footprint.

Conclusion and Outlook

To create a difference and keep our world livable for future
generations, it is important to bring sustainability to many
students. With the course PI, students from many different
disciplines are addressed. Through open innovation principles
in sustainability, it is possible to create transparent and
traceable data and add value to the environment, society, and
the company. [10] The workshop presented in this paper is
one way to communicate sustainability transparently on the
one hand and promote Open Sustainability on the other hand.
Dealing with the topic of sustainability in this approach has
the potential to support academia, industry, and students and
broaden their possibilities of collaboration.

This workshop will be taught in the Product Innovation course
of the Graz University of Technology in the academic year
2022 / 2023. To derive measurable insights from this
workshop, the students answer two questionnaires. One of the
questionnaires is filled out at the beginning of the project in
October before the workshop starts. This questionnaire
intends to provide information about the students' knowledge
of sustainability. At the end of the course PI the students fill
out a second questionnaire. This questionnaire checks
whether their knowledge about sustainability has deepened or
not, compared to the initial situation.

References
[1] Chakrabarti, Ronika, Henneberg, Stephan, Ivens, Bjorn, “
Open sustainability: Conceptualization and considerations”,
Marketing Management, VVolume 89, Pages 528-534, 2020.
[2] Ecoinvent, “For the ability of environmental data worldwide”, online:
https://ecoinvent.org/ , last checked on May, 29" 2022.
[3] Ehrlenspiel Klaus, Meerkam Harald, “Integrierte Produktentwicklung*“,
5. Edition, Carl Hanser Verlag Miinchen, 2013
[4] Environmental Agency of Austria, “Perspectives for the
environment and society ”, GEMIS Database, online:
https://www.umweltbundesamt.at/en/ , last checked on May, 29" 2022.
[5] Hauschild, Michael, Rosenbaum, Ralph, Sting Irving Olsen, ,, Life Cycle
Assessment — Theory and Practice”, Springer International Publishing, 2018.
[6] Harvard Business Publishing, Explorer”,  online:

Industrial

“Course


https://ecoinvent.org/
https://www.umweltbundesamt.at/en/

https://hbsp.harvard.edu/course-
explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-
business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-
prem%7Cvarious%7Capr2022&acctlD=18666319&mkt tok=ODU1LUFU
Wi0yOTQAAAGD7-
lyQm5VzO7f4r0T3F7hAiVSEmMi8wIHUgDkIrA6CKKoNXC1n4IMmnlIlIS
2fzKHhtRI3s7jqG2ImOIuCLh8SG7AY _Is6RFIfkU6zJ0z_G ,last checked
on May, 29" 2022.

[7] Herstatter, Patrick, Schnoll, Hans, Ramsauer, Christian. ,,Product
Innovation Project: Experiences and Learnings from 13 Years of Making at
Academic  Makerspaces”, International Symposium on Academic
Makerspaces 2019 - Yale University, New Haven, USA, 2019.

[8] ISO/EN 1SO 14001, “Environmental management systems —

Requirements ~ with  guidance  for use”, 3“9 edition, online:
https://www.iso.org/standard/60857.html , last checked on May, 29" 2022.
[9] Net Zero Climate. “What is net zero?”, online:

https://netzeroclimate.org/greenhouse-gas-removal/ ,last checked on July
22" 2022, 2022.

[10] Unegg, Marion, Schnéll Hans Peter, Herstatter Patrick, Kohlweiss
Andreas, Ramsauer Christian, “Use open innovation principles to reach
transparent and traceable sustainability in industrial companies ”, 19th Intl.
Open and User Innovation Conference, ETH Zurich, June 20-21, 2021.

[11] World Resource Protocol, “A Corporate Accounting and Reporting
Standard Revised Edition”, Washington DC, 2004.



https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://hbsp.harvard.edu/course-explorer?topic=sustainability&cid=email%7Cmarketo%7C2022-04-22-business-and-sustainability%7C8855429%7Cthemed-broadcast%7Cedu-prem%7Cvarious%7Capr2022&acctID=18666319&mkt_tok=ODU1LUFUWi0yOTQAAAGD7-lyQm5VzO7f4r0T3F7hAiV5Emi8wIHuqDk9rA6CKKoNXC1n4lMmnI1lS2fzKHhtRI3s7jqG2lmOluCLh8SG7AY_Is6RFlfkU6zJ0z_G
https://www.iso.org/standard/60857.html
https://netzeroclimate.org/greenhouse-gas-removal/

