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Teaching sustainable entrepreneurship 
This report presents guidelines for teaching sustainable entrepreneurship (SE). The guide is developed 

in the Erasmus+ Strategic partnership project Teaching Entrepreneurship for Sustainability (TES) and is 

the third, and final, report from the project. The guideline builds on the two prior reports; a systematic 

literature review uncovering the most important competences for SE (Schadenberg et al., 2021) and a 

teaching module based on these competences. The module describes the desired learning outcomes, 

suggests content/syllabus, learning approaches and activities, tools for learning and assessment. The 

structure of the module is showed in Table 1:  

 

Table 1: Structure of module for teaching sustainable entrepreneurship 

  Main teaching approaches: 
Collaborative and active learning 

  

Learning Outcomes 
(competences): 

Content Learning activity Tools for learning Assessment 

Normative 
Competence 

        

Anticipatory Thinking 
Competence 

        

Systems Thinking 
Competence 

        

Strategic Competence         

Interpersonal 
Competence 

        

Industry-specific 
knowledge 

        

 

This train-the-trainer guideline provides help in how teachers can carry out the module, with focus on 

tools for learning and how different tools contribute to the different competences. Figure 1 illustrates 

a suggestion for teaching path. 

 



 

Figure 1: Teaching path Sustainable entrepreneurship  

 

We suggest teachers start with setting the scene by introducing the core concepts of sustainability and 

entrepreneurship and their underlying values. The aim is to develop studentǎΩ ƴƻǊƳŀǘƛǾŜ ŎƻƳǇŜǘŜƴŎŜǎ 

as this is considered the first and most fundamental competence for SE (Schadenberg et al., 2021). The 

next step in our model we label entering the stage where students learn how to identify and analyze 

both systems across different domains and disciplines and ŎǊŀŦǘ άǇƛŎǘǳǊŜǎέ ƻŦ ǘƘŜ ŦǳǘǳǊŜ ƛƴ ǿƘƛŎƘ ǘƘŜ 

impact of decisions on environmental, social, and economic issues is viewed in a bigger geographical 

and temporal scale (Ploum et al., 2018).  Teaching related to this part of the model should develop 

ǎǘǳŘŜƴǘǎΩ system thinking and anticipatory thinking competences, which both concerns thinking 

beyond the here and now and entering into more complex and uncertain considerations (Schadenberg 

et al., 2021). The three competences developed in the first parts of the teaching path are the most 

sustainability-oriented competences and should be developed first because these lay the foundation 

for acting sustainable through understanding sustainable values (normative), anticipate the future of 

entrepreneurial actions for sustainability (anticipatory), understanding the system around a business 

and how entrepreneurial decisions can impact the triple bottom line (systems thinking) (Schadenberg 

et al., 2021). When the students have developed these competences, the teaching can focus on the 

more entrepreneurial competence of doing the act, which concerns planning and implementing 

changes and strategies for sustainability (Ploum et al., 2018). In our module this strategic management 

competence includes both the opportunity identification and action competences. The interpersonal 

competence is included throughout the module as the ability to collaborate and motivate collaborative 

activities is important throughout the module. All of these competences are described in the literature 

review conducted in work package 1 in this project (Schadenberg et al., 2021), and are further 

described in the teaching module in work package 2 with suggested content to include in the teaching. 

Hence, we refer to these reports for more details about the competences. We will further in this report 

present a toolkit for teaching the competences with detailed description and an analysis of how the 

different tools contribute to teaching the different competences.  

 



Tools for teaching SE 
In this project we collected tools for teaching SE through three main activities: (1) workshops with local 

stakeholders and academics from the university partners, (2) reports and web pages from similar 

projects (e.g. https://www.case-ka.eu/) and (3) internet search. We excluded tools which we 

considered not applicable in education and tools that where so extensive that they need more than 

three days in the classroom to finish. We also excluded tools that charge a fee or lacks information in 

English. This left us with a collection of 33 tools that are presented below with a short description, 

suggested which competence they might contribute to, which materials you might need, pre-work list, 

teaching plan (step-by-step), and sources where to find more information. 

 

In collaboration with colleagues from Engage (Centre for Engaged Education through 

Entrepreneurship) we coded the tools according to the degree they can provide students with each of 

the five competences in the module (excluding industry specific knowledge) (Fauske et al., 2023). We 

divided the competence ratings into three categories ς л όΨ¢ƻ ƴƻ ŘŜƎǊŜŜΩ (red)ύΣ м όΨ¢ƻ ǎƻƳŜ ŘŜƎǊŜŜΩ 

(yellow)ύ ŀƴŘ н όΨ¢ƻ ŀ ƘƛƎƘ ŘŜƎǊŜŜΩ (green)). To ensure inter-coder reliability, every tool was coded by 

at least two independent coders. Table 2 shows how each tool scored according to each competence 

and the table gives a total score of each tool and each competence. The table shows that the system 

thinking, anticipatory thinking and strategic management tools receive the highest degree of support 

from the tools, whereas the normative and interpersonal competences receive a little less support.  

 

Table 2: Overview of Educational Tools Related to Competences for SE 

 

 

Tools Systems Thinking 

competence

Anticipatory 

thinking 

competence

Normative 

competence

Strategic 

Management 

competence

Interpersonal 

competence

Number of 

competences 

supported by 

tool (green)

Number of 

competences 

supported a bit 

by tool (yellow)

ABCD Method 2 2 2 2 1 4 1

Agile Pattern Cards 0 1 2 1 2 2 2

Backcasting 1 2 1 1 1 1 4

5ŜǎƛƎƴ ¢ƘƛƴƪƛƴƎ  1 1 0 2 1 1 3

The Digital Product Ethics Canvas 2 1 2 1 1 2 3

The Five Capitals Model 1 1 1 2 0 1 3

Flourishing Business Model Canvas 2 1 2 2 1 3 2

Force Field Analysis 1 1 0 1 1 0 4

Foresight tool 2 2 0 1 1 2 2

CǳǘǳǊŜ {ŎŜƴŀǊƛƻǎ 1 2 2 1 1 2 3

CǳǘǳǊŜ ²ƘŜŜƭ 2 2 0 1 1 2 2

Gap Analysis 1 2 1 1 0 1 3

IŀŎƪŀǘƘƻƴ 1 0 1 2 2 2 2

Hoshin Kanri 1 1 0 2 1 1 3

LƴŘƛǾƛŘǳŀƭ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴ 0 0 0 0 1 0 1

The Impact Canvas 1 1 1 2 0 1 3

[ƛŦŜ ŎȅŎƭŜ ŀǎǎŜǎǎƳŜƴǘǎ ό[/!ύ 2 2 1 1 0 2 2

aŜƎŀǘǊŜƴŘǎ 1 2 2 1 1 2 3

¢ƘŜ aƛǎǎƛƻƴ 2 2 2 1 2 4 1

PDCA cycle 2 1 0 2 1 2 2

tƛǘŎƘ ŎƻƳǇŜǘƛǘƛƻƴ 0 0 0 2 1 1 1

The Project Canvas 1 1 1 2 1 1 4

wŜǾŜǊǎŜ ōǊŀƛƴǎǘƻǊƳƛƴƎ 1 1 1 1 1 0 5

Root Cause Analysis 1 0 0 1 0 0 2

{5D LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ¢ƻƻƭ 2 1 1 1 0 1 3

The Sustainable Business Model Canvas 1 1 1 2 1 1 4

{ǳǎǘŀƛƴŀōƛƭƛǘȅ ŀǎ ŀ ǇŜǊǎƻƴŀ 1 1 1 1 1 0 5

Sustainability SWOT 1 2 1 1 0 1 3

¢ƘŜ {ŀƛƭōƻŀǘ wŜǘǊƻǎǇŜŎǘƛǾŜ 0 0 0 0 2 1 0

¢ƘŜ ¢ƘƛƴƎ CǊƻƳ ¢ƘŜ CǳǘǳǊŜ 0 2 0 1 1 1 2

¢La9h¦¢ πŘƛŀƭƻƎǳŜ 1 0 1 0 2 1 2

The Triple Layered Business Model Canvas 2 1 2 1 1 2 3

Value Mapping  2 2 2 2 1 4 1

39 39 31 42 31



Table 2 can be used as a guide in choosing the right tools for your teaching according to which 

competence(s) you wish to focus on. A few tools are very specific in which competence they contribute 

to (e.g. the Sailboat Retrospective that aims at building interpersonal competence), whereas most 

tools support several competences simultaneously. Table 3 shows which tools that support each 

competence to a high degree.  

 

Table 3: Overview of Educational Tools that Support Each of the Competences for SEE 

Strategic management competence (10) 

ABCD Method 

Design thinking 

Hackathon 

Hoshin Kanri 

PDCA cycle 

Pitch Competition 

Value Mapping  

The Five Capitals Model 

The Impact Canvas 

The Project Canvas 

Systems-thinking competence (11) 

ABCD Method 

Flourishing Business Model Canvas 

Foresight Tool 

Future Wheel 

Life Cycle Assessments (LCAs) 

SDG Impact Assessment Tool 

Value Mapping 

The Digital Product Ethics Canvas 

PDCA cycle 

The Mission 

The Triple-Layered Business Model Canvas 

Anticipatory thinking competence (12) 

ABCD Method 

Backcasting 

Foresight tool 

Future Scenarios 

Future Wheel 

Gap Analysis 

Life Cycle Assessments (LCAs) 

Megatrends 

Sustainability SWOT 

Value Mapping 

The Mission 

The Thing from The Future 

Normative competence (9) 

ABCD Method 

Agile Pattern Cards 

Flourishing Business Model Canvas 

Future Scenarios 

Megatrends 

Value Mapping  

The Digital Product Ethics Canvas 

The Mission 

The Triple Layered Business Model Canvas 

Interpersonal competence (5) 

Agile Pattern Cards 

Hackathon 

The Mission 

The Sailboat Retrospective 

Timeout Dialogue 

  



Overview of tools 
1. ABCD Method  

 
Short description of Tool:  
ABCD method is designed to assist in the time of co-creation of strategic progress towards 
sustainability at an organisational level. In fact, there is an inter-relation between the ABCD method 
and Backcasting approach and the Future scenarios approach. The so-called ABCD method is designed 
in a way that the group who are planning sustainable development can backcast through Sustainability 
Principles (SPs) or Future scenarios in this method. The method is very effective and includes 
envisioning, analysing, creating, and designing actions, community building and co-creation (Robèrt et 
al., 2012). The method is useful for simplifying when moving towards sustainability, by reducing too 
many unnecessary details and avoiding getting stuck into the current trends and situations which can 
be the reason for the problems as the method is centred on backcasting. The ABCD method is valuable 
in reaching sustainability as it offers a perfect platform for system thinking to set aspiring determined 
sustainable goals for the future, further, it assists the planners to find the most realistic possible paths 
to achieve those goals (Broman & Robèrt, 2017).  
 
Learning outcome (link to competence(s) the tool contributes to a high degree to:  

¶ Normative competence 

¶ System thinking competence  

¶ Anticipatory thinking competence  

¶ Strategic thinking competency  
 
Material list:  
Guiding source: https://www.naturalstep.ca/abcd  
 
Pre-Work Required by Students:  
Prior learning of Backcasting and Future scenario approaches to make it easier for students to create 
a vision in the future. For the teaching or workshop day students will be divided into groups and find 
a topic of interest.  
 
Teaching Plan (step-by-step plan):  
The ABCD method consists of four steps and teaching the method can follow same order:  

1. Creating a shared understanding and visioning, the planning team first set the stage for all the 
members related to sustainable development. After that everyone is on the same page, 
together they build a future vision which is in-line with SPs answering the question of what 
they want to achieve as a team in regard to sustainability (Robèrt et al., 2012).  

 
2. Assessing the present status, the team initiates a baseline investigation of the current situation 

of their organisation (Robèrt et al., 2012). They will go through their activities to see which 
ones are in-line with SPs and contribute to sustainability and which ones are violating it.  

3. Developing actions, in this phase the team will find the gap between their present situation 
and their created vision and will come up with some ideas to fill this gap. All the possible ideas 
and actions are welcomed in this level, the aim is to find actions that move the organisation 
from this unsustainable version into the sustainable future vision created in step B (Robèrt et 
al., 2012).  

4. Prioritization, hereby the team will go through those measures made in step C and try to put 
them in order to get to a sustainable situation the fastest way. In this stage answering three 
questions can be the guideline to facilitate the team in prioritizing. 1. Does this action take us 

https://www.naturalstep.ca/abcd


into the right path? 2. Does this action create a flexible platform? 3. Does this action have a 
good return of investment? (Robèrt et al., 2012).  

 
 
ABCD method steps  

 
Source: https://www.naturalstep.ca/  
 
Theoretical foundations:  
In fact, there is an inter-relation between the ABCD method and Backcasting approach and Future 
scenario approach. The so-called ABCD method is designed in a way that the group who are planning 
sustainable development can backcast through Sustainability Principles (SPs) or Future scenarios.  
 
Sources:  
Broman, G. I., & Robèrt, K. H. (2017). A framework for strategic sustainable development. Journal of 
cleaner production, 140, 17-31.  
 
Robèrt, K. H., Göran, B., Ny, H., Byggeth, S., Missimer, M., Connel, T., ... & Oldmark, J. (2012). 

Sustainability handbook. Studentlitteratur 

 

2. Agile Pattern Cards  

 

Short description of Tool:  

The Agile Pattern Cards are a Coaching Tool that we have created to facilitate structured and valuable 

conversations to enable Agile change.  

 

Learning outcome:  

¶ Normative Competence  

¶ Interpersonal Competence  

https://www.naturalstep.ca/


 

Material list:  

¶ The pattern cards (attachment)  

 

Teaching Plan (step-by-step plan):  

1. Group people in smaller groups, 3-5 people. Give them a time box of 10-15 min to prioritize 

the 5 cards they find would bring the most value to focus on in the next period (3 ς 6 months 

perhaps).  

2. As always the discussions that are taking place are the most important thing, so try to walk 

around and listen in to what they are saying.  

3. Ask them to add a sticky note to their prioritized cards with a short description to what 

problem they will adress with that specific pattern.  

4. You can also ask them to pick the top 3 things they are already doing well in, if there is time.  

5. When all groups are done you can ask them to share their prioritization, what problem they 

will solve with each pattern, shortly how they resonated and if it was difficult to agree and 

prioritize.  

 

Sources:  

¶ https://dandypeople.com/blog/pattern-cards-for-successful-agile-change-free-download/   

¶ https://media.dandypeople.com/2018/02/free-Pattern-Cards-Print-2018.pdf  

 

3. Backcasting  

 

Short description of Tool:  

Backcasting is a planning method towards sustainability, the method works by creating a vision of 

success in the future and then goes backwards to the current situation and looks for strategies and 

ways to get to that future vision (Holmberg and Robèrt, 2000). Backcasting is the opposite of 

forecasting which will create a future vision through the current trends. In the other words, backcasting 

is very useful when the present actions, plannings and trends are already a part of the problem.  

  

https://dandypeople.com/blog/pattern-cards-for-successful-agile-change-free-download/
https://media.dandypeople.com/2018/02/free-Pattern-Cards-Print-2018.pdf


Backcasting process illustration 

 

Source: https://pergrankvist.se/   

 

Learning outcome:  

¶ Anticipatory thinking competence  

 

Material list:  

Using backcasting in study format and real life may have differences and it is clear that in real life when 

using backcasting there will be many different stakeholders involved in the process of decision making 

till implementation. Therefore, using backcasting in multidisciplinary courses where students with 

different backgrounds, expertise, values, methods, and tools are engaging will make it more simulative, 

participatory and real-life like (Quist et al., 2006). 

 

Pre-Work Required by Students:  

Students need to be assigned to small groups.  

 

Teaching Plan (step-by-step plan):  

Teaching backcasting can happen through lecture and workshop sessions together (Robinson, 2003). 

During the lecture sessions following topics will be covered:  

1. The complexity of sustainability problems  

2. Creating a future vision according to the sustainability principles and requirements  

3. What is backcasting, how to use a backcasting approach (Robinson, 2003).  

4. Then in the next step students are required to work on a project even short to understand the 

concept of backcasting and the usage of it.  

 

https://pergrankvist.se/


tǊƻƧŜŎǘΩǎ ǘƻǇƛŎ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ōȅ students, but they are required to work with a topic that they can 

have access to the information or get the chance to interview the stakeholders. Understanding the 

status quo of the business or the subject of the project is one of the most important parts.  

 

Sources:  

Robèrt, K. H., Göran, B., Ny, H., Byggeth, S., Missimer, M., Connel, T., ... & Oldmark, J. (2012). 

Sustainability handbook. Studentlitteratur.  

Quist, J., Rammelt, C., Overschie, M., & de Werk, G. (2006). Backcasting for sustainability in engineering 

education: the case of Delft University of Technology. Journal of Cleaner Production, 14(9-11), 868-

876.  

Robinson, J. (2003). Future subjunctive: backcasting as social learning. Futures, 35(8), 839-856.  

Holmberg, J., & Robèrt, K. H. (2000). BackcastingτA framework for strategic planning. International 

Journal of Sustainable Development & World Ecology, 7(4), 291-308. 

 

4. Design Thinking  
 

Short description of Tool:  

Design thinking is a non-linear, iterative process that teams use to understand users, challenge 

assumptions, redefine problems and create innovative solutions to prototype and test. Involving five 

phasesτEmpathize, Define, Ideate, Prototype and Testτit is most useful to tackle problems that are 

ill-defined or unknown. Design thinking is a method for developing innovative solutions for complex 

problems, by deliberately incorporating the concerns, interests, and values of humans into the design 

process. Design thinking is deliberately iterative and aims to rapidly develop and test multiple possible 

solutions to arrive at an optimal one (Brown, 2008; Denning, 2013). 

 



 

Learning outcome:  

¶ Strategic competence 

 

Material list:  

¶ Design thinking -process map to see different stages  

 

Pre-Work Required by Teacher & Students:  

¶ Form groups of 3-10 people, (best with 5-6 people per group)  

¶ After forming groups, decide the topic: challenge, target group, SDG  

 

Teaching Plan (step-by-step plan):  

The Five Stages of Design Thinking  

1. EmpathizeτResearch Your Users' Needs  

The first stage of the design thinking process allows you to gain an empathic understanding of the 

problem you are trying to solve. You will consult experts to find out more about the area of concern, 

and conduct observations to engage and empathize with your users. You may also want to immerse 

ȅƻǳǊǎŜƭŦ ƛƴ ȅƻǳǊ ǳǎŜǊǎΩ ǇƘȅǎƛŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ Ǝŀƛƴ ŀ ŘŜŜǇŜǊΣ ǇŜǊǎƻƴŀƭ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛǎǎǳŜǎ 

involvedτas well as their experiences and motivations. Empathy is crucial to a human-centred design 

process such as design thinking as it allows design thinkers to set aside their own assumptions about 

the world and gain real insight into users and their needs.  



2.  DefineτState Your Users' Needs and Problems  

LǘΩǎ ǘƛƳŜ ǘƻ ŀŎŎǳƳǳƭŀǘŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƎŀǘƘŜǊŜŘ ŘǳǊƛƴƎ ǘƘŜ 9ƳǇŀǘƘƛȊŜ ǎǘŀƎŜΦ ¸ƻǳ ǘƘŜƴ ŀƴŀƭȅȊŜ ȅƻǳǊ 

observations and synthesize them to define the core problems you and your team have identified. 

These definitions are called problem statements. You can create personas to help keep your efforts 

human-centered before proceeding to ideation.  

3. IdeateτChallenge Assumptions and Create Ideas  

bƻǿΣ ȅƻǳΩǊŜ ǊŜŀŘȅ ǘƻ ƎŜƴŜǊŀǘŜ ƛŘŜŀǎΦ ¢ƘŜ ǎƻƭƛŘ ōŀŎƪƎǊƻǳƴŘ ƻŦ ƪƴƻǿƭŜŘƎŜ ŦǊƻƳ the first two phases 

ƳŜŀƴǎ ȅƻǳ Ŏŀƴ ǎǘŀǊǘ ǘƻ άǘƘƛƴƪ ƻǳǘǎƛŘŜ ǘƘŜ ōƻȄέΣ ƭƻƻƪ ŦƻǊ ŀƭǘŜǊƴŀǘƛǾŜ ǿŀȅǎ ǘƻ ǾƛŜǿ ǘƘŜ ǇǊƻōƭŜƳ ŀƴŘ 

ƛŘŜƴǘƛŦȅ ƛƴƴƻǾŀǘƛǾŜ ǎƻƭǳǘƛƻƴǎ ǘƻ ǘƘŜ ǇǊƻōƭŜƳ ǎǘŀǘŜƳŜƴǘ ȅƻǳΩǾŜ ŎǊŜŀǘŜŘΦ .ǊŀƛƴǎǘƻǊƳƛƴƎ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ 

useful here.  

4.  PrototypeτStart to Create Solutions  

This is an experimental phase. The aim is to identify the best possible solution for each problem found. 

Your team should produce some inexpensive, scaled-down versions of the product (or specific features 

found within the product) to inveǎǘƛƎŀǘŜ ǘƘŜ ƛŘŜŀǎ ȅƻǳΩǾŜ ƎŜƴŜǊŀǘŜŘΦ ¢Ƙƛǎ ŎƻǳƭŘ ƛƴǾƻƭǾŜ ǎƛƳǇƭȅ ǇŀǇŜǊ 

prototyping.  

5.  TestτTry Your Solutions Out  

Evaluators rigorously test the prototypes. Although this is the final phase, design thinking is iterative: 

Teams often use the results to redefine one or more further problems. So, you can return to previous 

stages to make further iterations, alterations and refinements ς to find or rule out alternative 

solutions.  

Overall, you should understand that these stages are different modes which contribute to the entire 

design project, rather than sequential steps. Your goal throughout is to gain the deepest understanding 

of the users and what their ideal solution/product would be.  

 

Sources:  

Brown, T. (2008). Design thinking. Harvard business review, 86(6), 84.  

https://readings.design/PDF/Tim%20Brown,%20Design%20Thinking.pdf    

Denning, P. J. (2013). Design thinking. Communications of the ACM, 56(12), 29-31.  

Geissdoerfer, M., Bocken, N. M., & Hultink, E. J. (2016). Design thinking to enhance the sustainable 

business modelling processςA workshop based on a value mapping process. Journal of Cleaner 

Production, 135, 1218-1232. 

 

5. The Digital Product Ethics Canvas  
 

Short description of the tool:  

The purpose of this tool is to identify the risk of digital products to individuals and society (Threebility, 

2020). Digital products can harm people and societies in different ways, which is why analysing 

different risks related to digital products are important. There are different ways in which digital 

https://readings.design/PDF/Tim%20Brown,%20Design%20Thinking.pdf


ǇǊƻŘǳŎǘǎ Ŏŀƴ ōŜ ƘŀǊƳŦǳƭΥ άwŜ-education of attention, creation of addictions, promotion of misleading 

information, impeding social interactions, creation of algorithmic biases, creation of unrealistic world-

ǾƛŜǿǎ όDŜǊƭŀŎƘΣ нлмфύΦέ .ȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ /ŀƴǾŀǎ LƴǎǘǊǳŎǘƛƻƴǎΣ ǇǊƻŦŜǎǎƛƻƴŀƭǎ Ŏŀƴ ŀǘ ǘƘŜ ǾŜǊȅ ƭŜŀǎǘ 

increase awareness among top management about the hazards of digital products to persons and 

society, and in the best case, reduce their negative impact (Threebility, 2020).  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to:  

¶ Normative competence  

¶ Systems thinking competence  

 

Material list:  

Students can use the printed version or online version of the Digital Product Ethics Canvas.  

 

Pre-Work Required by Teacher & Students:  

Students should be taught how to use the canvas before they use it themselves. They can be given 

reading resources from the Threebility website, or the teacher can give a short lecture about the 

canvas.  

 

Teaching Plan (step-by-step plan):  

The Digital Product Ethics Canvas follows the same principle as the Sustainable Business Model Canvas 

(Gerlach, 2019).  

This canvas is divided into four steps from left to right:  

- The first step is to complete the left part of the canvas, where the user will identify the value 

proposition and revenue model.  

- The second part is the main part of the canvas. In this part there are 6 dimensions of possible 

harms for users of digital products, and the goal is to identify risks of the product (Gerlach, 

2019).  

- When the second part is done, the users will analyse if any changes can be made in order to 

reduce the risks of the digital product, and to limit harm to individuals and society (Gerlach, 

2019).  

- When part 1-3 is done, the user summarises the positive and negative impact of the product 

on the right side of the canvas. This last step of the canvas can be used as a basis for the first 

impact assessment of the product (Gerlach, 2019).  

 

Digital Product Ethics Canvas 

https://www.threebility.com/_files/ugd/b67836_ed4bbe69fe924b1da3d1cd940c6fbdcb.pdf
https://www.threebility.com/digital-product-ethics-canvas


 

Source: https://www.threebility.com/   

 

Sources:  

Gerlach, R. (2019). The Digital Product Ethics Canvas. Threebility.com. Retrieved from:  

https://www.threebility.com/post/the-digital-product-ethics-canvas   

Threebility. (2020). The Digital Product Ethics Canvas. Threebility.com. Retrieved from: 

https://www.threebility.com/digital-product-ethics-canvas  

 

6. The Five Capitals Model  
 

Short description of Tool:  

The Five Capitals Model can be used to view and understand sustainability in terms of the economic 

concept of wealth creation, or capital (The Five Capitals, n.d.). It can be used by businesses to analyse 

and assess sustainability through five different forms of capital, and to develop strategies for how to 

maximise the value of each capital. Any organisation delivers products or services through five types 

of capital; natural, human, social, manufactured and financial (The Five Capitals, n.d.). Strachan (2018, 

p. 43) suggests that the model can be applied to entrepreneurial activities for assessing how an activity 

might increase or decrease the different capitals. It can be used by organisations to develop a vision of 

what sustainability looks like to them and how they deliver their products and services, and the aim is 

to consider what can be done to maximise each capital's value (The Five Capitals, n.d.).  

 

Learning outcome (link to competence the tool contributes to a high degree to):  

https://www.threebility.com/
https://www.threebility.com/post/the-digital-product-ethics-canvas
https://www.threebility.com/digital-product-ethics-canvas


¶ Strategic management competence  

 

Material list:  

Students can use a computer or paper to conduct their analysis when using the Five Capitals Model.  

 

Pre-Work Required by Students:  

The students should be divided into groups of 4-6 people, and will be given relevant cases for analysing 

sustainability performance of a business or organisation.  

 

Teaching Plan (step-by-step plan):  

The Five Capitals Model can be used to develop a vision of what sustainability looks like for its own 

operations, products and services (The Five Capitals, n.d.). Students can create a vision by considering 

what an organisation needs to do in order to maximise the value of each capital. The analysis can be 

conducted by doing this for each of the five capitals, while considering how each activity impacts every 

capital to avoid trade-offs (The Five Capitals, n.d.). By using the report made for the Five Capitals 

Model, students can gain an understanding of each capital, for then to analyse how a business can 

maximise each capital; natural, human, social, manufactured, and financial. 

 

  

https://www.forumforthefuture.org/Handlers/Download.ashx?IDMF=8cdb0889-fa4a-4038-9e04-b6aefefe65a9


The Five Capitals Model 

 

Source: https://www.forumforthefuture.org/the-five-capitals   

 

Sources:  

Strachan, G. (2018). Can education for sustainable development change entrepreneurship education 

to deliver a sustainable future? Discourse and Communication for Sustainable Education, 9(1), 36-49. 

Retrieved from: https://sciendo.com/de/article/10.2478/dcse-2018-0003   

The Five Capitals, a framework for sustainability. (n.d.). Forum for the future. Retrieved from: 

https://www.forumforthefuture.org/the-five-capitals 

 

7. Flourishing Business Model Canvas  
 

Short description of the tool:  

The Flourishing Business Model Canvas can be used to create a visual framework through collaboration 

where it is possible to prototype, sketch, improve, communicate, understand, measure, diagnose, and 

tell stories about any business model (Flourishing business, 2021).  

The Flourishing Business Canvas is a tool that embeds a common language to enable more effective 

collaboration by any group of stakeholders deemed relevant to designing the economic, social and 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǇŜŎǘǎ ƻŦ ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ όCƭƻǳǊƛǎƘƛƴƎ ōǳǎƛƴŜǎǎΣ нлнмύΦ  

 

https://www.forumforthefuture.org/the-five-capitals
https://sciendo.com/de/article/10.2478/dcse-2018-0003
https://www.forumforthefuture.org/the-five-capitals


Learning outcome (link to competence(s) the tool contributes to a high degree to:  

¶ System thinking competence  

¶ Normative competence  

 

Material list:  

Either fill in the canvas online or use printed versions. It is also possible to use larger printed versions 

of the canvas and use post it notes for each building block. The canvas can be found here.  

 

Pre-Work Required by Teacher & Students:  

Give a short presentation of the Flourishing Business Model Canvas to the students before they use 

the canvas themselves.  

 

Teaching Plan (explanation of the canvas):  

The Flourishing Business Model Canvas is divided into three contexts, environment, society and 

economy. The environment is the largest context in the world because we are entirely dependent on 

the environment, and everything we create comes from the environment. The next context is society, 

which consists of everything within our society such as human society and all the technology that exists 

within our society. Society is the second context because it exists within the environment. Society is 

contained by the environment, and society is also dependent on a healthy environment. The third 

context is the economy, which is created by society about how we work together to better meet our 

needs.  

This canvas is also divided into four perspectives which are pictured as white boxes; people, value, 

process, and outcomes. The different boxes have different relationships with the contexts of the 

canvas. The people perspective is about who is engaged in your business. The value perspective is 

about what your business is doing to create value. The process perspective is about how the business 

ƛǎ ŘƻƴŜΣ ŀƴŘ ǿƘŜǊŜ ƛǘ ƘŀǇǇŜƴǎΦ ¢ƘŜ ŦƻǳǊǘƘ ŀŎǘƛǾƛǘȅ ƛǎ ŀōƻǳǘ ƻǳǘŎƻƳŜΣ ŀƴŘ ƛǘ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ άǿƘȅέ ŀƴŘ 

the purpose of the business. What are going to be the benefits and the costs of ŀŎƘƛŜǾƛƴƎ ǘƘŜ άǿƘȅέΦ  

 

  

https://gcenode.no/competence-center/flourishing-business-canvas/


Flourishing Business Model Canvas 

 

Source: https://www.researchgate.net/figure/   

 

Theoretical foundations:  

Based on the original Business model canvas.  

 

Sources:  

Flourishing business. (2021). Flourishing Enterprise Innovation Toolkit. Flourishingbusiness.org. 

Retrieved from: http://flourishingbusiness.org   

Developed by the Strongly Sustainable Business Model Group (SSBMG), at the Strategic Innovation Lab 

ŀǘ ¢ƻǊƻƴǘƻΩǎ h/!5 ¦ƴƛǾŜǊǎƛǘȅΦ  

Flourishing Business Canvas. (n.d.). GCE NODE. Retrieved from: https://gcenode.no/competence-

center/flourishing-business-canvas/  

 

8. Force Field Analysis  
 

Short description of the tool:  

Lewin's Force Field tool is developed to engage every part of the team despite individuals varying 

commitment to sustainability (Courtnell, 2021). The tool can be used as a change management 

technique for process improvement for sustainability by analysing forces for and against change 

(Courtnell, 2021). The idea behind this tool is that situations in an organisation are impacted by an 

https://www.researchgate.net/figure/
http://flourishingbusiness.org/
https://gcenode.no/competence-center/flourishing-business-canvas/
https://gcenode.no/competence-center/flourishing-business-canvas/


equilibrium between the forces that drive change and the forces against change (MindTools, n.d.). For 

creating a change, the driving forces need to be boosted, or the resisting forces reduced, as there is no 

change when they are balanced.  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to:  

Does not score high on any competence, but to some degree on several competences.  

 

Material list:  

The tool can be used by downloading a worksheet, it can also be used on a sheet of paper or 

whiteboard.  

 

Pre-Work Required by Teacher & Students:  

The teacher should provide students with knowledge about the force field analysis tool before it is 

used by the students themselves. More information that can be shared with the students is found on 

the MindTools website. There is also a video on how to do a Force Field Analysis.  

 

Teaching Plan (step-by-step plan):  

The aim of this model is to get an overview of the problem, and split factors into driving forces for 

change, and restraining forces against organisational change (Courtnell, 2021). In order to create 

organisational change, the driving forces need to be boosted and restraining forces need to be reduced 

(Courtnell, 2021). The analysis can be followed by 5 steps (MindTools, n.d.):  

Step 1: Describe Your Plan or Proposal for Change  

In the first step, the goal or vision for change should be defined. It should be written in the middle 

square of the Force Field Analysis, as shown in the figure.  

Step 2: Identify Forces For Change  

In the second step the forces for change are added to the left side of the figure. Forces for change can 

be internal and external (MindTools, n.d.).  

Step 3: Identify Forces Against Change  

In the third step the forces against change are added to the right side of the figure. Forces against 

change can be resisting forces or unfavourable forces (MindTools, n.d.). For instance: fears of the 

unknown, government legislation, existing structures in an organisation (MindTools, n.d.).  

Step 4: Assign Scores  

After the forces for and against change are defined and added to the worksheet, each force is going to 

be scored. The score should range from 1-5, or weak to strong. This depends on the influence the force 

has on the proposal for change (MindTools, n.d.). After the forces for each side are scored, they are 

calculated for each side, drivers and forces against change.  

https://www.mindtools.com/a23ewmr/force-field-analysis
https://www.mindtools.com/a23ewmr/force-field-analysis


Step 5: Analyse and Apply  

When the analysis is conducted, it can be used in two ways (MindTools, n.d.):  

- Decide to move forward with the decision or change, or discard the idea.  

- Or to consider which forces can be reduced or strengthened.  

 

Force Field Analysis 

 

Source: https://www.mindtools.com/   

 

Sources:  

Courtnell, J. (2021, April 28). 10 Top Process Improvement Tools You Need to Create a More 

Sustainable Business. Taskmanager. Retrieved from: https://www.ntaskmanager.com/   

Force Field Analysis. (n.d). MindTools. Retrieved from: https://www.mindtools.com/  

 

9. Foresight tool: Determine market drivers, innovation opportunities and key-uncertainties  
 

Short description of Tool:  

https://www.mindtools.com/
https://www.ntaskmanager.com/
https://www.mindtools.com/


When looking at the development of a random issue we are able to determine the change that has 

occurred in a certain timespan. We can determine change for all kinds of phenomena that have already 

taken place or that might occur in the future. Change can be described by addressing the 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ άǇŀǘǘŜǊƴ ƻŦ ŎƘŀƴƎŜέΦ ±ŀƴ wƛƧƴ ϧ ±ŀƴ ŘŜǊ .ǳǊƎǘ όнлмнύ ƛŘŜƴǘƛŦƛŜŘ ф ǇŀǘǘŜǊƴǎ ƻŦ ŎƘŀƴƎŜ ƛƴ 

four categories. That helps people to address change in such a way that they can talk about change in 

the same way.  

This tool is often used by the companies but it can be also implied to students' business ideas for 

example. Another option is to create an imaginary innovation or business and then try to understand 

how these trends may affect the innovation or business. To help students to innovate can use other 

ǘƻƻƭǎ ƻǊ ǘǊȅ ƻǳǘ {5Dǎ ŀǎ ǘƘŜ άōǳǎƛƴŜǎǎέΦ  

 

Learning outcome:  

¶ Anticipatory Competence 

¶ System thinking Competence  

 

Material list:  

- Patterns of Change -cards https://ivto.org/patterns-of-change-foresight-cards/  

 

 

 

https://ivto.org/patterns-of-change-foresight-cards/


Download: https://ivto.org/scenario-planning-workshops-with-foresight-cards/   

- Megatrend cards to help understand and get inspired by trends (another tool in the guide)  

 

Pre-Work Required by Teacher and students:  

¶ Order OR draw the patterns of change cards  

¶ Print out OR draw an Impact diagram  

¶ Print out the meanings of each card  

¶ (Print out Megatrend cards)  

¶ Blank paper and pencils for the exercise  

 

Teaching Plan (step-by-step plan):  

1. /ǊŜŀǘŜ ŀƴ ƛƳǇŀŎǘ ŘƛŀƎǊŀƳ ǿƛǘƘ ǎŜŎǘƛƻƴǎΥ ά/ƻƴŦƛǊƳŀǘƛƻƴέΣ άLƴƴƻǾŀǘƛƻƴέ ŀƴŘ ά{ŎŜƴŀǊƛƻǎέ ƻƴ ŀ 

large piece of paper. (See Material list)  

2. Make teams of two or three people.  

3. Each team should think of an event or trend that could be connected to the business and write 

it on a piece of paper or/and use the megatrend cards. Shuffle the megatrend cards among 

the teams evenly. You might like to make a pre-ǎŜƭŜŎǘƛƻƴ ƻŦ ŎŀǊŘǎ ƛŦ ȅƻǳΩǊŜ ǎƘƻǊǘ ƻƴ ǘƛƳŜΦ  

4. Then position their cards in the appropriate sections on the impact diagram.  

5. Discuss, as a team, which pattern of change is applicable to each of the cards. Write them 

down on separate pieces of papers and place them next to the cards. You should have now 

agreed on one pattern of change for each card on the table that gives you a complete overview 

of the current situation.  

6. Once all the cards are positioned, group the cards into categories. Assign a new pattern of 

change to the categories that is based upon the individual cards within that category. The 

category and the main pattern of change combined can be defined as a driving force.  

7. By now you should have identified the market drives, innovation opportunities and key 

uncertainties.  

8. As a whole group discuss how these drivers influence your business  

Three suggested discussion points could be:  

ς conformation ς How do these drivers of change correspond with the current market? Is your 

company currently benefiting from those issues  

ς innovation ς Which business opportunities arise out of the drivers of change? Is your company 

currently addressing those issues?  

ς scenarios ς Which future scenarios can you derive from the drivers of change? Is your company 

currently aware of those scenarios?  

9 patterns of change  

Category 1: Trend  

Definition: a repetitive pattern that evolves when (long term) data is taken into consideration. 

Patterns:  

https://ivto.org/scenario-planning-workshops-with-foresight-cards/


 

Stable / unchanging  

Example: Life insurance ownership VS 1994 ς 2006 (Trend ς stable)  

 

Steady increase  

Example: Coal production VS 1949-2009 (Trend ς steady increase)  

 

Steady decrease  

Example: Sea Ice extent 2005-2012 (Trend ς steady decrease) 18  

 

Category 2: Gradual discontinuity  

Definition: a paradigm shift that evolves gradually (in such a way we might be able to alter the change 

to come)  

Patterns:  

 

Accelerated increase (exponential or saturated)  

Example: Greenhouse gases 1750-2000 (Gradual discontinuity ς accelerated increase)  

 

Accelerated decrease(exponential or saturated)  

Example: Radioactive decay or half-live of knowledge  

Category 3: Hype or rage  

Definition hype: a development of which people have far too high expectations  

Definition rage: a product or lifestyle that, temporarily, is fashionable  

Patterns:  

 



Temporary increase  

Example: Dotcom bubble 2000 (Hype ς temporary increase)  

 

Temporary decrease  

Example: EHEC bacteria outbreak (Germany) 2011 ς consumption of raw cucumbers 

 

Category 4: Abrupt discontinuity  

Definition: a paradigm shift that evolves so fast that a system becomes unstable (in such a way we 

ŎŀƴΩǘ ŀƭǘŜǊ ŎƘŀƴƎŜ ǘƻ ŎƻƳŜ).  

Patterns:  

 

Abrupt increase  

Example: Earthquake Japan 2011 (Abrupt discontinuity ς abrupt increase)  

 

Abrupt decrease  

Example: Financial crash Down Jones September 2008 (Abrupt discontinuity ς abrupt decrease)  

 

Advanced use: combine patterns  

You can combine patterns to describe a specific development over a certain timespan.  

 

Sources:  

- https://ivto.org/patterns-of-change-foresight-cards/   

- Van Rijn, M., van der Burgt, R. (2012). IŀƴŘōƻŜƪ {ŎŜƴŀǊƛƻǇƭŀƴƴƛƴƎΥ ǘƻŜƪƻƳǎǘǎŎŜƴŀǊƛƻΩǎ ŀƭǎ ǎǘǊŀǘŜƎƛǎŎƘ 

instrument voor het managen van onzekerheid. Deventer: Kluwer, p32-p42. (in Dutch) 

 

10. Future Scenarios  
 

Short description of Tool:  

https://ivto.org/patterns-of-change-foresight-cards/


Scenarios are stories about how the future environment might unfold for our organizations, our issues, 

our nations, and even our world. They are not predictions, but rather act as plausible descriptions of 

what could happen. They are stories built around carefully constructed plots, based on drivers, events 

ŀƴŘ ΨǘǊŜƴŘǎΩΦ ¢ƘŜȅ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ŦǳǘǳǊŜ ǎǘǊŀǘŜƎƛŜǎΣ ǘƘŜȅ ǊŜǾŜŀƭ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ƻǇŜƴƛƴƎ ǳǇ 

lateral thinking and initiating a learning process. In this way they are part of the planning process, and 

need to be included as part of the wider plan, act, and reflect cycle. The following links describe 

scenario and visioning descriptions, steps and examples. They show how there are different 

approaches, and indicate which are better suited to different aims. The central element in the Scenario 

approach is dialogue aiming at moderating the participants to develop their own visions related to a 

specific focus question and their specific area of interest, and through discussions enabling the 

participants to identify and develop suggestions on options to achieve their vision.  

 

Learning outcome:  

¶ Anticipatory thinking Competence 

¶ Normative Competence  

 

Material list:  

¶ INTRODUCTION TO SCENARIOS  

¶ SƘŜƭƭΩǎ ǎŎŜƴŀǊƛƻǎ ŦƻǊ ƛƴǎǇƛǊŀǘƛƻƴ https://www.shell.com/energy-and-innovation/the-energy-

future/scenarios.html  

¶ Four plausible futures: 2050 scenarios ς Arup   

 

Pre-Work Required by Students:  

¶ Read the INTRODUCTION TO SCENARIOS  

¶ Watch Four plausible futures: 2050 scenarios - Arup Future scenarios for 2050  

 

Teaching Plan (step-by-step plan):  

1. Give out one destination or theme (for example Rotterdam or Tourism) for the whole class.  

2. Create groups. A minimum participation of four persons per role group is recommended. The 

maximum participation per role group should be limited to eight persons to give the individual 

participants a chance to discuss and bring forwards ƻƴŜΩǎ view.  

3. The participants develop and discuss within their role group a scenario related to the scenario 

workshop focus question reflecting their interests and future expectations. To support this 

process, it is helpful to provide the groups with handouts to help develop the scenario, 

pointing out the main questions to ask and what steps to take. Can use a whiteboard or big 

paper to help to see the bigger picture. Writing and drawing are both recommended.  

4. Each role group develops one common future scenario reflecting their interests and future 

expectations about the topic or destination. It is recommended to have around one and a half-

hour of discussion time.  

5. The individual scenarios are presented by on spokesperson or group and are compared with 

each other. Thus, one can learn to understand the ideas, fears and wishes of the participating 

https://scenarios2strategy.com/pdf/Introduction%20to%20Scenarios%20and%20Scenario%20Planning.pdf
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios.html
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios.html
https://www.youtube.com/watch?v=waeysF6h6po


role groups and identify common ground and conflicting issues. The discussion stimulates 

mutual understanding. Individual motives, backgrounds, and intentions become visible, and 

decisions are made transparent and comprehensible.  

 

Previous experience:  

Workshop with SWEDESD about future forecasting  

 

Sources:  

- https://tulevaisuus.fi/menetelmat/  (In Finnish, possibility translate the page for English)  

- INTRODUCTION TO SCENARIOS   

- {ƘŜƭƭΩǎ ǎŎŜƴŀǊƛƻǎ ŦƻǊ ƛƴǎǇƛǊŀǘƛƻƴ https://www.shell.com/energy-and-innovation/the-energy-

future/scenarios.html  

- Four plausible futures: 2050 scenarios ς Arup  

 

11. Future Wheel  
 

Short description of Tool:  

The Futures Wheel is a way of organizing thinking and questioning about the future invented by Jerome 

C. Glenn in 1971. It is a foresight method that provides a model of the future based on the 

consequences of an event or trend for obtaining a deeper understanding of the problem domain being 

analyzed, so that the generated future model may be as accurate as possible. The Futures Wheel is a 

ǇŀǊǘƛŎƛǇŀǘƻǊȅ ΨΨǎƳŀǊǘ ƎǊƻǳǇΩΩ ƳŜǘƘƻŘ ǘƘŀǘ ǳǎŜǎ ŀ ǎǘǊǳŎǘǳǊŜŘ ōǊŀƛƴǎǘƻǊƳƛƴƎ ǇǊƻŎŜǎǎ ǘƻ ǳƴŎƻǾŜǊ ƳǳƭǘƛǇƭŜ 

levels of consequences resulting from all types of change. 

 

https://tulevaisuus.fi/menetelmat/
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios.html
https://www.shell.com/energy-and-innovation/the-energy-future/scenarios.html


 

 

Learning outcome (link to competence the tool contributes to a high degree to): 

¶ Systems thinking competence 

¶ Anticipatory competence  

 

Material list:  

¶ The Future Wheel -template (attached)  

¶ OR online tool for future wheel  

https://online.visual-

paradigm.com/app/diagrams/#diagram:proj=0&type=FuturesWheel&gallery=/repository/ff3

4ada7-3b5f-4241-89f8-

ab099923523e.xml&name=Futures%20Wheel%20Diagram%20Template   

¶ Research example of using The Future Wheel: Bengston, David. (2015). The Futures Wheel: A 

Method for Exploring the Implications of SocialςEcological Change. Society & Natural 

Resources. 29. 1-6. 10.1080/08941920.2015.1054980.  

 

Pre-Work Required by Teacher:  

Think of an event or trend that you want to forecast.  

 

Teaching Plan (step-by-step plan):  

https://online.visual-paradigm.com/app/diagrams/#diagram:proj=0&type=FuturesWheel&gallery=/repository/ff34ada7-3b5f-4241-89f8-ab099923523e.xml&name=Futures%20Wheel%20Diagram%20Template
https://online.visual-paradigm.com/app/diagrams/#diagram:proj=0&type=FuturesWheel&gallery=/repository/ff34ada7-3b5f-4241-89f8-ab099923523e.xml&name=Futures%20Wheel%20Diagram%20Template
https://online.visual-paradigm.com/app/diagrams/#diagram:proj=0&type=FuturesWheel&gallery=/repository/ff34ada7-3b5f-4241-89f8-ab099923523e.xml&name=Futures%20Wheel%20Diagram%20Template
https://online.visual-paradigm.com/app/diagrams/#diagram:proj=0&type=FuturesWheel&gallery=/repository/ff34ada7-3b5f-4241-89f8-ab099923523e.xml&name=Futures%20Wheel%20Diagram%20Template


Students may do this exercise in three to six student groups. Every group needs own Future Wheel 

template or by using a whiteboard.  

Instructions for group work  

1. Short introduction:  

At the beginning of the group work, everyone briefly introduces themselves to the others.  

2. Organization of the group:  

The group members choose from among themselves a registrar (or two) and a performer of the group's 

output. There can also be two performers. The groups have a pre-appointed facilitator who leads and 

maintains the discussion and guards the use of time.  

3. Opening the group theme with the wheel of the future (~ mind map):  

In group work, the wheel of the future is applied, which is the so-called mind map method. The matter 

under investigation in the wheel of the future can be broken down into its components. The wheel of 

the future can also be used to analyze and evaluate how the factors described in the wheel of the 

future affect each of the other components (each other). The wheel of the future can be used to 

organize, understand and clarify different views related to a particular issue, theme or future and their 

potential implications.  

Step-by-step for students  

1. Identify the Change Write the change that you need to consider in the centre of a piece of 

paper, or on a flipchart. This could be an event, trend, problem, or possible solution.  

2. Identify Direct, First-Order Consequences Now, brainstorm possible direct consequences of 

that change. Write each consequence in a circle, and connect it to the central idea with an 

arrow. These are "first-order" consequences. Remember that consequences are not 

necessarily negative.  

3. Identify Indirect, Second-Order Consequences You now need to brainstorm all the possible 

"second-order" consequences of each of the first-order (direct) consequences that you wrote 

down in Step 2, and add them to your diagram in the same way.  

4. Then, repeat this by identifying the third-order consequences, fourth-order consequences, 

and so on. You may find it useful to colour-code each "level" of the wheel. This makes it easier 

to prioritize and analyze consequences once you've completed your brainstorming.  

5. Once you've completed all of the levels of the Futures Wheel, you'll have a clear picture of the 

possible direct and indirect consequences resulting from the change.  

 

Sources:  

¶ Bengston, David. (2015). The Futures Wheel: A Method for Exploring the Implications of 

SocialςEcological Change. Society & Natural Resources. 29. 1-6. 

10.1080/08941920.2015.1054980.  

¶ https://www.mindtools.com/pages/article/futures-wheel.htm    

¶ https://online.visual-paradigm.com/knowledge/decision-analysis/what-is-futures-wheel/  

 

https://www.mindtools.com/pages/article/futures-wheel.htm
https://online.visual-paradigm.com/knowledge/decision-analysis/what-is-futures-wheel/


12. Gap Analysis  
 

Short description of the tool:  

The purpose of this tool is to examine and determine how a company currently handles sustainability, 

and then to make an action plan on how to bridge the gap between the current and the ideal situation 

(Courtnell, 2021).  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to):  

¶ Anticipatory thinking competence 

 

Material list:  

Students should be introduced to the method in class or be given reading materials to familiarise 

themselves with the method before using it.  

 

Pre-Work Required by Teachers & Students:  

The teacher can provide relevant cases for discussions in class, or they can use this method in larger 

projects.  

 

Teaching Plan (step-by-step plan):  

The gap analysis examines and assesses performance to identify the difference between the current 

business state and where the business wants to be (Courtnell, 2021). This method can be a good way 

for students to make plans for how to get businesses where they want to be regarding sustainability. 

It is possible to use this tool for analysing and developing plans in projects or in case discussions in 

class.  

The Gap Analysis consists of three factors (Courtnell, 2021):  

1. The current situation, or performance.  

2. The ideal situation, or potential.  

3. What needs to be done to get from performance to potential, otherwise known as bridging 

the gap.  

 

  



Gap Analysis 

 

Source: https://gitmind.com/   

 

These three factors can be used as steps for conducting a gap analysis. For evaluating current 

sustainability performance, it is possible to read a company's sustainability report, or a case provided 

by the teacher in class. Students could then analyse what the ideal situation would be, and then 

develop a plan for how to get there.  

 

Sources:  

Courtnell, J. (2021, April 28). 10 Top Process Improvement Tools You Need to Create a More 

Sustainable Business. Taskmanager. https://www.ntaskmanager.com/  

 

13. Hackathon  
(Preparation 2-4 months before, the hackathon min. 2 days recommended)  

 

Short description of Tool:  

A hackathon is a short intensive event during which people come together, form teams and attempt 

to complete a project that is of interest to them. Teams are usually collocated, and often composed of 

people with diverse backgrounds, experience, and expertise. Hacking is creative problem-solving. 

Hackathon events are playgrounds for τ ŀƴŘ ǘƘŜȅΩǊŜ ƻƴƭȅ ƎŜǘǘƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ǇƻǇǳƭŀǊ ŀǎ ƻǳǊ ŘƛƎƛǘŀƭ 

world becomes more advanced. More and more universities and higher education institutions have 

been organizing hackathons for their students, producing thousands of ambitious ideas and creating 

an innovative student culture in the process.  

 

Learning outcome (link to competence the tool contributes to a high degree to): 

¶ Interpersonal Competence 

¶ Strategic management competence  

 

Material list:  

https://gitmind.com/
https://www.ntaskmanager.com/


¶ The Hackathon Canvas (attachment)  

 

Pre-Work Required by Teacher:  

Hacking for change:  

¶ Finding the area of innovation. It can be for example influenced by SDGs or stakeholder giving 

a challenge.  

 

Hacking for innovation: setting up the event  

¶ Whether you want to organise an internal or external hackathon.  

¶ Any specific demographic details τ eg. are you running a hackathon targeted towards females, 

graduates, those with specific credentials, etc.  

¶ What your minimum viable product is. Are you expecting a working prototype? A pitch and a 

demo? Whatever it is, get crystal clear on it from the beginning and share it with your audience  

¶ ²Ƙŀǘ ǎƪƛƭƭǎ ȅƻǳΩǊŜ ƘƻǇƛƴƎ ǘƻ ŀǘǘǊŀŎǘΦ wŜƳŜƳōŜǊΣ Ƴŀƴȅ ǇŜƻǇƭŜ ǊŜŦǊŀƛƴ ŦǊƻƳ ƧƻƛƴƛƴƎ ƘŀŎƪŀǘƘƻƴǎ 

because they think you need to be a coder to join. There are lots of skills required at so make 

sure you outline them before you put out your call for submission. For instance, some of the 

main skills hackathon organisers look for are developers, designers, product owners and 

business analysts.  

¶ Iƻǿ ŀƴŘ ǿƘŜǊŜ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ Ƙƻǎǘ ȅƻǳǊ ƘŀŎƪŀǘƘƻƴ - the best hackathons are run on event 

management platforms with features geared specifically towards ideas sharing and seamless 

communication.  

¶ The duration of the hackathon. Typically, organisers need around to build and launch the event 

(when participants can register, submit their initial ideas, form teams etc), the event itself can 

be the classical 48-hour build period but you can also consider anything from a 24-hour format 

to building for several weeks.  

¶ Who your mentors will be τ ŜǾŜǊȅ ƘŀŎƪŀǘƘƻƴ ƴŜŜŘǎ ƎǊŜŀǘ ƳŜƴǘƻǊǎΣ ŀƴŘ ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ ǘŀǇ ƛƴǘƻ 

your network to identify who you can call upon. Mentors can be both in-house or external 

specialists.  

¶ ²ƘŜǘƘŜǊ ȅƻǳΩƭƭ ƘŀǾŜ ŀƴȅ ǎǇƻƴǎƻǊǎ ŀƴŘκƻǊ awards. Most internal hackathons opt for the latter, 

ōǳǘ ǊŜƳŜƳōŜǊΣ ŀǿŀǊŘǎ ŘƻƴΩǘ ŀƭǿŀȅǎ ƴŜŜŘ ǘƻ ƘŀǾŜ ŀ ƳƻƴŜǘŀǊȅ ǾŀƭǳŜΦ ŀƴŘ ǎǳǇǇƻǊǘ ŀƴŘκƻǊ 

implementation of the product, for example.  

¶ What your judging criteria will be. How will you judge the teams? Will you have specific 

ŎǊƛǘŜǊƛŀΚ IŜǊŜΩǎ ŀ Ǉƻǎǘ ǿŜ ŎǊŜŀǘŜŘ ǘƻ ƘŜƭǇ ƘŀŎƪŀǘƘƻƴ ƻǊƎŀƴƛǎŜǊǎ ōǳƛƭŘ ŀ ¸ƻǳ Ŏŀƴ ŀǿŀǊŘ Ǉƻǎǘ-

hackathon mentoring simple criterion for selecting winners.  

 

Teaching Plan during the Hackathon:  

1. Agenda:  

Welcoming words by the organizers, presentation of hackathon agenda including idea pitches, 

mandatory checkpoints for idea proposers, talks and trainings, expected outcome (pitch 

presentation) and jury.  

2. Stakeholder involvement:  

Introduction of sponsors and supporting individuals and institutions.  



3. Mentoring: 

Introduction of mentors, their area of expertise and their role during the hackathon.  

4. Ideation:  

Participants pitch ideas in front of organizers, mentors and other participants including 

information about which expertise they perceive to be required. Everyone can pitch. Not only 

participants that submitted ideas through the registration form.  

5. Team formation:  

Ideas are written on large sheets of paper that idea proposers hang on the walls in the foyer 

of the hackathon venue. Participants that did not pitch ideas go around and talk to idea 

proposers, discuss their expertise and voice their interest. Idea proposers select suitable team 

members based on interest and expertise. Ideas that do not gain sufficient interest by other 

participants are abandoned and the proposers of these ideas join other teams.  

6. Agenda:  

Idea proposers present their teams. Quick check by the organizers if the teams are of roughly 

equal size and if all teams have sufficient expertise to start working on their projects. Teams 

start hacking.  

7. Mentoring:  

Mentors meet and form teams with diverse expertise. Each mentor team is assigned to a group 

of hackathon teams that they support during the hackathon. Mentors focus on their teams but 

also support others if necessary.  

8. Agenda:  

Idea proposers present their progress in front of organizers and mentors at the end of the day 

and train pitching  

 

Final day  

9. Mentoring:  

Mentors meet, discuss potential difficulties that certain teams face and decide for mentors 

with related expertise to support them.  

10. Agenda:  

Second pitch training for idea proposers before lunch time.  

11. Agenda:  

Final pitches of idea proposers in front of all participants, jury, organizers, mentors and online 

audience (live stream).  

12. Competition / cooperation:  

Online voting for audience favorite, jury decision and award ceremony.  

13. Duration / breaks:  

Group pictures, networking, end of the hackathon and departure.  

 

Sources:  

¶ Burden H and Sprei F . (2020). Teaching sustainable development through entrepreneurial 

experiences. International Journal of Sustainability in Higher Education, 22(1), pp.142-156  

¶ Pe-Than, E. P. P., Nolte, A., Filippova, A., Bird, C., Scallen, S. & Herbsleb, J. D. (2019). Designing 

Corporate Hackathons With a Purpose. IEEE Software 36, 1, 15-22. -Using Hackathons To 

Accelerate Corporate Innovation: A Guide To Run a Company  



¶ Hackathon by Eventornado  

7 Reasons Why Every University Should Host A Student Hackathon   

¶ https://hackathon.guide/   

¶ 7 steps to a successful hackathon - MoreThanDigital  

¶ Hackathon planning kit 

 

14. Hoshin Kanri Matrix  
 

Short description of the tool:  

Hoshin Kanri, or Policy deployment, is a strategic planning method that can be used to make employees 

work towards the same goals, and everyone should be involved in setting priorities for improvement 

(Courtnell, 2021). The idea is to align the company goals with the plans of all levels in the organisation, 

from managers to employees, in order to make everyone work towards the same goal (Hoshin Kanri). 

This is achieved by creating transparent feedback loops across all levels in an organisation (Courtnell, 

2021).  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to):  

¶ Strategic management competence  

 

Material list:  

The students should be given a template for the Hoshin Kanri Matrix. It can be used online or printed 

to be used by the students in class.  

 

Pre-Work Required by Students:  

The students need to learn how to read the Hoshin Kanri Matrix before using it in their projects or 

assignments. The chart is divided into five sections (Laoyan, 2022):  

¶ Long-term strategic objectives go in the southern section.  

¶ Annual objectives go in the western section.  

¶ Improvement initiatives go in the northern section.  

¶ Improvement targets or KPIs go in the eastern section.  

¶ Resources go in the far east section.  

 

  

https://eventornado.com/blog/7-reasons-why-every-university-should-host-a-student-hackathon
https://hackathon.guide/
https://morethandigital.info/en/7-steps-to-a-successful-hackathon/
https://hackathon-planning-kit.org/
https://assets.asana.biz/m/12236f77eb053ad3/original/inline-hoshin-kanri-download.pdf
https://asana.com/resources/key-performance-indicator-kpi


Hoshin Kanri Matrix 

 

Source: https://asana.com/ 

 

ά¢ƻ ǊŜŀŘ ŀ IƻǎƘƛƴ YŀƴǊƛ ƳŀǘǊƛȄΣ ȅƻǳ ǎǘŀǊǘ ŀǘ ǘƘŜ ōƻǘǘƻƳ ŀƴŘ ǿƻǊƪ ȅƻǳǊ ǿŀȅ ŎƭƻŎƪǿƛǎŜΦ Lƴ ŜŀŎƘ ŎƻǊƴŜǊ 

ƻŦ ǘƘŜ ƳŀǘǊƛȄ ȅƻǳΩƭƭ ŦƛƴŘ ǎƳŀƭƭ Řƻǘǎ ǘƻ ǊŜǇǊŜǎŜƴǘ Ƙƻǿ ŜŀŎƘ ƛƴƛǘƛŀǘƛǾŜ ƻǊ ƻōƧŜŎǘƛǾŜ ŎƻƴƴŜŎǘǎ ōŀŎƪ ǘƻ ŜŀŎƘ 

other. The resources on the far right identify which team member is responsible for which 

ƛƳǇǊƻǾŜƳŜƴǘ ƛƴƛǘƛŀǘƛǾŜ ŀƴŘ YtLΦέ ό[ŀƻȅŀƴΣ нлннύΦ  

 

Teaching Plan (step-by-step plan):  

The Hoshin Kanri method requires 7 steps. Step 1-4 can be skipped if you already have a strategic plan 

(Laoyan, 2022).  

1. Establish your organisational vision  

In this step, the organisation's mission, vision, and values are identified. This requires creating a vision 

statement that supports the team's goals and is connected to the company's mission statement 

(Laoyan, 2022).  

2. Develop strategic objectives  

Developing strategic objectives involves identifying and making changes to achieve the vision made in 

step 1. The objectives should be long term, and you only need three or four strategic objectives to 

keep the focus on only a few at a time (Laoyan, 2022). The strategic objectives should be added to the 

matrics in the bottom of the matrix.  

3. Develop annual objectives  

The next step is to set some annual goals for the team to achieve. This can be done through breaking 

down the strategic objectives into smaller short-term goals, making it easier to achieve them (Laoyan, 

https://asana.com/


2022). It is suggested to make around 10 annual goals. Each goal should be measured using a KPI, which 

is on the left side of the chart (Laoyan, 2022).  

4. Cascade goals throughout the organisation  

This section is about segmenting the yearly goals into even smaller and easier to achieve goals (Laoyan, 

2022). This way, the team can understand the whole systemic process for achieving the larger goals, 

and the work that is required.  

5. Execute annual objectives  

Step 5 is about implementing the goals. When the goals are split into such small sections, teams will 

have different strategies (Laoyan, 2022). They will eventually come together to meet the annual goals 

set in step 3. Goals can be executed in many ways, for example by using the Lean Six Sigma model or 

the PDCA cycle (Laoyan, 2022).  

6. Implement monthly reviews  

A monthly review system should be implemented to connect the information between the goals and 

strategy, and the teams day to day work (Laoyan, 2022). This will ensure everyone is on the same track. 

7. Conduct annual reviews  

After 12 months, the progress of the team should be reviewed. This can be done through analysing if 

goals are achieved or not, and what could be done differently (Laoyan, 2022). Now new goals can be 

set for the next year, and start the process all over again (Laoyan, 2022).  

 

Sources:  

Courtnell, J. (2021, April 28). 10 Top Process Improvement Tools You Need to Create a More 

Sustainable Business. Taskmanager. https://www.ntaskmanager.com/   

Hoshin Kanri. (n.d.). Leanproduction.com. Retrieved from: https://www.leanproduction.com/   

Laoyan, S. (2022). How to use the Hoshin Kanri method for strategic planning. Asana. Retrieved from: 

https://asana.com/resources/hoshin-kanri 

 

15. Individual Development Plan  
 

Short description of Tool:  

A document that allows you to assess skills and values, identify goals and strategies for meeting them. 

Create a framework for a conversation with faculty/advisors. It explicitly define career goals. Helps to 

Identify the necessary skills and knowledge for your career path  

Clearing to assess skills and knowledge  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to:  

https://www.ntaskmanager.com/
https://www.leanproduction.com/
https://asana.com/resources/hoshin-kanri


Does not contribute to any competence to a high degree, but to some degree to the interpersonal 

competence 

 

Material list:  

¶ Matrix of career paths and goals 

 

 

 

Teaching Plan (step-by-step plan):  

1. Every student does this task individually online or to the paper. Create the matrix (See below) 

to the notes  

2. Assess Current Skills and Abilities  

What do you like to do? Think outside the box here, and try to pinpoint the exact skill or 

element you enjoyed about a task. For example, if you enjoy teaching, what is specifically that 

you find rewarding?  

3. Track your development and set new goals to the matrix  

 

Sources.  

https://canvas.unl.edu/courses/73802/pages/individual-development-plan-

101?module_item_id=1976829   

 

https://canvas.unl.edu/courses/73802/pages/individual-development-plan-101?module_item_id=1976829
https://canvas.unl.edu/courses/73802/pages/individual-development-plan-101?module_item_id=1976829


15. The Impact Canvas  
 

Short description of the tool:  

The tool can be used for businesses to systematically identify the positive and the negative impact of 

their product or business idea, which can aid them in creating a realistic impact assessment 

(Threebility, 2020). The tool has three levels that considers all the potential impact categories of a 

product or business, and it can help social entrepreneurs to underpin their discussions with investors 

(Threebility, 2020). In education, the tool can be used by students in projects, case discussions in class, 

and in collaboration with business partners.  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to):  

¶ Strategic management competence 

 

Material list:  

Printed or online version of the canvas. Threebility provides cue cards for each of the 6 steps of the 

Impact Canvas. They are an explanation for each of the steps, and they are suitable for being printed 

out and to be used in groups.  

 

Pre-Work Required by Teachers & Students:  

The students should be given relevant cases to analyse a business or product in groups. It is also 

possible to use this tool in entrepreneurial projects for students to analyse the positive and negative 

impact of their ideas.  

 

Teaching Plan (step-by-step plan):  

As shown in the picture below, the canvas is divided into 6 parts, and students should start in the upper 

left corner marked as 1. The printable cue cards provide an explanation of the main principles in each 

step (Gerlach, 2015):  

1- Maximise capture of waste or emissions (technology / product level)  

Main Principles: ²ƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜΣ ǳǎŜ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ȅƻǳǊ ǇǊƻŘǳŎǘ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ αǿŀǎǘŜά ŀƴŘ 

ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǇƻƭƭǳǘƛƴƎ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ LŦ ŦŜŀǎƛōƭŜΣ ŜƴƎŀƎŜ ƛƴ άƛƴŘǳǎǘǊƛŀƭ ǎȅƳōƛƻǎƛǎά ǿƛǘƘ ǊŜƭŜǾŀƴǘ 

industrial partners, Explore the potential of long-term or permanent capture of greenhouse gases in 

your product  

Benefits for provider and consumer: Potentially lower manufacturing costs, Potential eligibility for 

subsidisation, Benefits for brand  

Risks: Unstable future supply of resources, Immature technology 15  

 

2 - Minimise life-cycle impact of technology (technology / product level)  

https://www.threebility.com/_files/ugd/b67836_abf996f8d9a947d99ec739cbeff2c698.pdf


Main Principles: Design for longevity and resilience, i.e. via modularity, Design for timeless product 

appeal, Identify and utilise product as a service strategies, Use low eco-impact raw materials, Optimise 

production processes, Decarbonise distribution processes  

Benefits for provider and consumer: Preempting of tightening regulations, Higher customer appeal for 

eco-aware customers, Energy and material savings, Lower manufacturing costs, Independence of 

volatile commodity prices  

Risks: LCA time and cost extensive, long-term performance of materials may be unknown, Set up costs 

of recycling system, Increased durability as threat to future sales  

 

3 - Maximise optimisation- and substitution potential (application level)  

Main Principles: Optimisation, Improve technology to optimise energy, fuel or capacity usage, 

Substitution: Identify potential disruptive qualities of application, Digitalise, virtualize, dematerialise  

Benefits for provider and consumer: Higher customer value, Higher market potential  

Risks: Rebound effects, Difficulty to assess impact of substitution process  

 

4 - Minimise planned obsolescence and induction (application level)  

Main Principles: Induction, Identify and minimise previously non existent forms of resource 

consumption, Obsolescence, Match real software life cycles to HW life cycles  

Benefits for provider and consumer: Lower energy and resource usage, Lower obsolescence induced 

replacement costs  

Risks: Challenge to internalise external costs, Difficulty to adapt life cycles of products of different 

providers  

 

5 - Maximise incentivisation and smart decision making (system level)  

Main Principles: Incentivisation, Use gamification elements (personification, virtual incentives and 

ǊŜǿŀǊŘǎΣ ŎƻƳƳǳƴƛǘȅ ŎƘŀƭƭŜƴƎŜǎύ ǘƻ ΨƴǳŘƎŜΩ ǳǎŜǊǎ ǘƻǿŀǊŘǎ ǎǳǎǘŀƛƴŀōƭŜ ōŜƘŀǾƛƻǳǊ ǇŀǘǘŜǊƴǎΣ 5ŜŎƛǎƛƻƴ 

making, Create improved management tools to enable user directed optimization through better 

decisions  

Benefits for provider and consumer: {ƻŦǘ ƳŜƴǘƻǊƛƴƎ όΨƴǳŘƎƛƴƎΩύ ƻŦ ǳǎŜǊ ǘƻǿŀǊŘǎ ōŜƴŜŦƛŎƛŀƭ ōŜƘŀǾƛƻǳǊΣ 

More efficient decision processes  

Risks: LƳǇƻǊǘŀƴŎŜ ǘƻ ƴƻǘ ǇŀǘǊƻƴƛǎŜ ǳǎŜǊǎ ǿƛǘƘ ŜȄŎŜǎǎƛǾŜƭȅ ƘƛƎƘ ΨƴǳŘƎŜΩ Ŧrequency, Complexity of 

decision processes  

 

6 - Minimise systemic risks and rebound effects (system level)  

Main Principles: Rebound effects, Take into account increasing resource consumption on aggregated 

scale (Jevons paradox), Prevent over-optimized processes at expense of resilience, Take into account 

rising complexity of systems  



Benefits for provider and consumer: Reliable products and services  

Risks: Challenge to internalise costs of rebound effects, Difficulty to assess complexity of related risks  

 

The Impact Canvas 

 

Source: https://www.threebility.com/   

¶ Can be used as input for the sustainable business model canvas.  

 

Sources:  

Gerlach, R. (2015). The Sustainability Impact Canvas - A foundation for Sustainable Innovation. 

Threebility. Retrieved from: https://www.threebility.com/post/   

Threebility. (2020). The Impact Canvas. Retrieved from: https://www.threebility.com/sustainability-

impact-canvas 

 

16. Life cycle assessments (LCA)  
 

Short description of Tool:  

Life cycle assessment or LCA is a methodology for assessing environmental impacts associated with all 

the stages of the life cycle of a commercial product, process, or service. LCA studies the environmental 

aspects and potential impacts throughout a product's life cycle as it is famous for cradle-to-grave which 

means from raw materials extraction through production, use and disposal (Ilgin and Gupta, 2010; 

https://www.threebility.com/
https://www.threebility.com/post/
https://www.threebility.com/sustainability-impact-canvas
https://www.threebility.com/sustainability-impact-canvas


Matthews et al., 2014). The other cycles of LCA depending on the phase of the life cycle process are as 

follows (Muralikrishna and Manickam, 2017):  

Cradle-to-Grave: a full life cycle assessment from the start of manufacturing (cradle) until the 

consumption phase to the disposal phase (grave).  

Cradle-to-Gate: Cradle-to-gate is an assessment of a partial product life cycle from production (cradle) 

to the factory gate.  

Cradle-to-Cradle: Cradle-to-cradle is a specific kind of cradle-to-grave assessment, where the disposal 

step for the product is a recycling process.  

Life Cycle Energy Analysis: Life cycle energy analysis (LCEA) is an approach in which all energy usage for 

production is being considered, not only direct energy inputs during production, but also all energy 

inputs used for making components, materials, and services needed for the manufacturing process.  

 

Life Cycle Assessment types, 

 

 

Source: https://ecochain.com  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to):  

https://ecochain.com/


 {ȅǎǘŜƳ ǘƘƛƴƪƛƴƎ ŎƻƳǇŜǘŜƴŎŜ  

 Anticipatory thinking competence  

 

Material list:  

Having the life cycle assessment model.  

 

Teaching Plan (step-by-step plan):  

Students will understand the life cycle assessment through the five main steps of a life cycle analysis 

as following, the steps are inspired by (Muralikrishna and Manickam, 2017);  

1. Goal and scope definition  

Goal and scope objective is to define what parts of the product life cycle will be taken in assessment 

and until what stage the assessment will be serving. The criteria used in the assessment and time 

frames will be described in this stage.  

2. LƴǾŜƴǘƻǊȅ ŀƴŀƭȅǎƛǎ όƳƻŘŜƭ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƛƴŦƭƻǿǎ ŀƴŘ ƻǳǘŦƭƻǿǎύ  

In this step, inventory analysis defines the material and energy flow from the production, 

environmental interaction, emissions, and raw material used in the different processes of the 

production.  

3. Impact assessment  

An evaluation of the environmental relevance of the inflows and outflows, details from inventory 

analysis will be used for impact assessment. The index results of all impact categories are being 

assessed in this step.  

4. Interpretation  

In this step the interpretation of a life cycle involves critical review, determination of data sensitivity, 

and result presentation. 

 

  



Life Cycle Assessment 

 

Source: http://www.paradigmsustain.com  

 

Sources:  

Ilgin, M. A., & Gupta, S. M. (2010). Environmentally conscious manufacturing and product recovery 

(ECMPRO): A review of the state of the art. Journal of environmental management, 91(3), 563-591.  

Matthews, H. S., Hendrickson, C. T., & Matthews, D. (2014). Life cycle assessment: quantitative 

approaches for decisions that matter. Open access textbook.  

Muralikrishna, I. V., & Manickam, V. (2017). Environmental management: science and engineering for 

industry. Butterworth-Heinemann, an imprint of Elsevier. 

 

18. Megatrends  
 

Short description of Tool:  

²ƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ ǘǊŜƴŘ ŎŀǊŘǎΣ ƻƴŜ Ŏŀƴ ƳŀƪŜ ƻƴŜΩǎ ƻǿƴ ǘƘƻǳƎƘǘǎ ƴƛƳōƭŜǊ ŀƴŘ ǎǘǊŜǘŎƘ ǘƘŜƳ ŦǳǊǘƘŜǊ ǿƘƛƭŜ 

creating new ideas and visions about the possible future. You only need the trend cards, a pencil, paper 

ς and a couple of friends!  

 

Learning outcome (link to competence(s) the tool contributes to a high degree to):  

http://www.paradigmsustain.com/



































































