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1. Introduction to the curriculum 
 

This curriculum supports the development of knowledge and understanding of the 

Circular Economy (CE) concept and principles, as well as its application in product and 

service development in the fields of construction products and furniture. 

 

The application of the concept of circular economy in design and product development 

needs a holistic approach to the product system, including business models, design 

challenges and market perspectives. The circular model aims to keep products, 

components, and materials at their highest utility and value at all times. It involves a 

continuous positive development cycle that preserves and enhances natural capital, 

optimizes resource yields, and minimizes system risks by managing finite stocks and 

renewable flows.  

 

To support this non-linear approach to product and service development, the needs in 

terms of the actors, areas of knowledge, methods, expertise and other inputs are higher 

and more diverse.  

 

The curriculum is developed with the aim of training students within design-related 

disciplines at university level in the concept and application of circular economy. The 

structure consists of eight modules that can be fully or partly integrated in study programs 

for e.g. Construction Engineering, Furniture Design, Sustainable Design, Ecodesign, 

Environmental Management, etc. The modules can be taught as a course in a classroom 

setting, and/or serve as background knowledge for Problem Based projects in smaller 

groups. Each university and study program will have to adapt the curriculum to suit its 

own needs and structures. 

 

The related curriculum for the MOOC (Massive Open Online Course) is a simplified version 

of the curriculum and is also a proposal adaptable to other solutions or types of courses. 

The MOOC may, for instance, be used by teachers and supervisors to support their 

studentrelated activities on circular economy, and by professionals working with 

developing circular solutions in organizations. 

 

The curriculum is developed in a Knowledge Alliance between Universities, Business and 

Knowledge Centers and offers a comprehensive knowledge base and practical cases 

and examples. 
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2. Description of the course 
 

The full curriculum as a course including 8 topics on circular economy equivalent to 40 

lectures plus student’s related preparation, case work, project work, internships, etc. The 

amount of ECTS is foreseen to be 7,5.  

 

The curriculum has special emphasis on design and development and innovation of 

circular solutions in the construction and furniture sectors. The curriculum includes 

interdisciplinary components to satisfy the need for combining methods from business 

development, social science and technology studies with technical subjects and design 

practices. 

 

The curriculum will provide the student with the ability to understand, stage and develop 

innovative, circular products, services and socio-material system solutions through 

involving relevant actors and stakeholders. Relevant actors and stakeholders have been 

involved in developing the curriculum and may be invited to facilitate student’s work 

during the course or project work.  

 

The curriculum’s focus on circular economy is reflecting the challenges that 

development, production, consumption and dismantling of technologies poses for 

resource utilization, conservation of natural resources and protection of the climate. It 

builds on the broad notions of life cycle thinking and sustainability that includes 

environmental, economic and social aspects. The integration of these societal goals in a 

design perspective is the core to the content and activities in the curriculum. 

 

The development approach of the modules and tools is framed by the following 

understanding of circular economy in KATCH_e:  

 

Circular economy (CE) is a system that is restorative and regenerative by intention and 

design, which maximizes ecosystem functioning and human well-being with the aim of 

accomplishing sustainable development. It replaces the end-of-life concept with closing, 

slowing and narrowing the resource flows in production, distribution and consumption 

processes, extracting economical value and usefulness of materials, equipment and 

goods for the longest possible time, in cycles energized by renewable sources. It is 

enabled by design, innovation, new business and organizational models and responsible 

production and consumption. 
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Following this understanding, the modules and tools have been developed according to 

a framework organized in four main areas:  

1. Basics: Basic knowledge on circular economy that supports the understanding of the 

other materials; 

2. Business: The business approach, required for the success of new, more circular and 

sustainable products or product-service;  

3. Design: Product and product-service system design according to circularity and 

sustainability criteria; and  

4. Assessment and communication: A support area with contents regarding assessment 

and communication in circular economy with a life cycle perspective. 

 

 

 

 

Figure 1 – Eight theoretical KATCH_e modules. 
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3. Recommended previous knowledge 
 

It is recommended that students have previous basic knowledge in product design and 

development, materials and production processes, life cycle approaches, sustainability, 

system thinking and value chains. The modules are developed for the Master level, but 

can be adapted to Bachelor programmes according to the university’s structure and 

preferences. 

4. Competence profile and learning outcomes (knowledge, skills 

and competences)  
 

The student of the full curriculum will acquire the following competences: 

 

Knowledge  Can present and discuss knowledge based on the 

combination of high international level of research and 

practice, within the following areas:   

o Circular design 

o Radical innovation through design 

o Development of multi-disciplinary design solutions 

o Circular business models and related market creation 

o Assessment and communication of life cycle based 

data and information 

 Can understand and critically respond to these knowledge 

fields and their methodologies, as well as identify scientific 

problem areas within and across them 

 

Skills  Master engineering and design related methods, methods 

from innovation studies and methods from business and 

market development and can with these analyze 

sustainable, circular innovation  

 Can critically consider above-mentioned theories and 

methods, develop new models and practices for 

sustainable, circular innovation and in collaboration with 

networks of different actors transform these into strategic 

plans of action  

 Can discuss and communicate professional and scientific 

issues regarding sustainable, circular innovation with 
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technical experts, decision-makers, senior executives, 

government officers, NGO’s and various users  

 

Competences  Can manage work- and development situations that are 

complex, unpredictable and require new solutions  

 Can independently initiate and complete professional and 

cross-disciplinary collaboration from a Problem Based 

Learning approach  

 Can independently take responsibility for own professional 

and cross-disciplinary development within the scientific 

fields of design, circular economy and sustainability 

5. Learning objectives and contents of the 8 modules  

Introduction to the circular economy 
 

Learning objectives: 

 Understand the basic concept and principles of CE – including that there is not a 

single definition, but many variations 

 Understand the differences between CE and sustainability and how the two 

concepts are related 

 Understand how circular economy differs from a linear economy, and what kind 

of economic understandings (e.g. sharing economy) may be a part of CE 

 Discuss the potential values of CE for organizations in the furniture and the 

construction sectors and how the values are created 

 Discuss how CE is a part of a transformation of systems towards sustainability 

 Understand major consumption patterns and market trends, and how these 

relate to the circular economy paradigm, specifically in the two target sectors 

 

Contents: 

1. The global sustainability challenge and why we need a new approach  

2. Defining circular economy and the underlying principles and strategies 

3. Circular economy and sustainability 

4. Design and innovation for a circular economy 

5. Circular economy requires new business models 

6. Main challenges and drivers in shifting to a circular economy 
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7. EU policy and legislation for circular economy 

8. Sustainable production and consumption 

9. Circular economy in the construction and furniture sectors 

10. Tools for introducing the circular economy 

11. The 10 Essentials of working with circular economy 

Business models  
 

Learning objectives: 

 Understand the concept of a Business model 

 Understand the need of integrating sustainability within the Business model 

 Be able to broaden the perspective of what kind of value is captured within a 

business 

 Get acquainted with different circular business strategies 

 Understand the financial differences, chances and risks associated with Circular 

Business Models 

 Be able to draft a business model with a focus on sustainability and circularity 

 

Contents: 

1. What constitutes a Circular Business Model?  

2. Economic opportunities and financial implications of Circular Business Models  

3. The conceptualisation of Business Models 

4. From linear to circular business models 

Value chains 
 

Learning objectives: 

 Understand what a value chain, a supply chain and a value network is in a 

circular economy context 

 Be able to identify and to map the interactions and the stakeholders involved in 

a circular value network 

 Get acquainted with the main value network collaboration strategies 

 Understand how reverse logistics works and how it can be developed 

 Be able to identify and understand the links between the business model canvas 

concept and the value chain concept 
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 Be able to define the steps to establish a value network in a circular economy 

context 

 Know which tools are available for the management of value chains towards 

sustainability 

 

Contents: 

1. Introduction to the concept of circular value chains and networks  

2. Why change to a circular value network? 

3. How to optimise supply chains through reverse networks  

4. Business strategies/models that support the implementation of circular value 

networks 

5. Stakeholders engagement and management: how to establish a circular value 

network 

6. Existing tools for the management of value chains towards sustainability 

Processes and materials 
 

Learning objectives: 

 To understand the role of processes and materials from a circular economy (CE) 

perspective. 

 To get to know the relation of processes and materials with CE principles and 

strategies. 

 To be able to carry out a design of circular strategies in terms of processes and 

materials. 

 To provide the necessary skills to understand the tools that address issues related 

to characteristics of materials and processes. 

 To be able to transfer knowledge and skills into own projects and to implement 

them. 

 

Contents: 

1. Introduction  

2. Characteristics of materials and processes from a circular economy perspective 

3. Design and development strategies vs characteristics of materials and processes 

4. Compilation of processes related to circular economy 

5. Compilation of characteristics of materials related to circular economy 

6. Trade-offs in the Circular Economy 
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Design and development 
 

Learning objectives: 

 Understand the role of design and designers in the circular economy model 

 Get acquainted with circular design concepts and strategies 

 Be able to select and apply circularity strategies in the design and development 

process of products and services, in a holistic manner 

 Get acquainted with circular design tools and be able to apply them in product 

and service design and development  

 Be able to transfer the knowledge and skills onto own project and to implement 

it 

 

Contents: 

1. From ecodesign to design for the circular economy and sustainability  

2. The role of design in circular economy  

3. KATCH_e strategies of design for a CE 

4. Product and service design step-by-step 

5. Design for the CE in the construction sector 

6. Tools for product and service design for circular economy 

7. Examples 

Radical innovation and collaborative design process 
 

Learning objectives: 

 Understand the innovation and creative process; 

 Understand the importance of radical innovation for circular economy; 

 Understand the creative system for sustainable new product development; 

 Understand the importance of open-source as a mean to feed innovation and 

disseminate results; 

 Be able to engage with multidisciplinary teams; 

 Be able to apply different tools in the co-creation process. 

 

Contents: 

1. Introduction to Innovation  

2. Circular Economy as an input for the innovation process  

3. Product-service system design  

4. Collaborative and Participatory Design for innovative processes  
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5. Open-source as a mean to feed innovation and disseminate results  

Life cycle perspective  
 

Learning objectives: 

 Getting familiar with the concept of Life Cycle Thinking and the implications of 

material and design decisions for other stages of the products life cycle 

 Becoming acquainted with different methods and tools to picture the life cycle 

of a product 

 Understanding, interpreting and working with results of e.g. LCA, LCC and SLCA 

 Obtaining knowledge about published information, as Environmental Product 

Declaration (EPD), green building certifications and possibilities to measure the 

circularity potential of existing and new products or buildings 

 Discussing and comparing approaches such as extending durability, reusing, 

remanufacturing and the effects on slowing, narrowing flows and closing loops 

 

Contents: 

1. Introduction to life cycle thinking  

2. Impact assessment along the life cycle 

3. The life cycle of products and discussing circular loops 

4. Assessment and communication on building and component level 

5. Examples and case studies 

Communication 
 

Learning objectives: 

 Getting familiar with the concept of life cycle thinking and the implications of 

material and design decisions for other stages of the products life cycle 

 Becoming acquainted with different methods and tools to picture the life cycle 

of a product 

 Understanding, interpreting and working with results of e.g. LCA, LCC and SLCA 

 Obtaining knowledge about published information, as Environmental Product 

Declaration (EPD), green building certifications and possibilities to measure the 

circularity potential of existing and new products or buildings 

 Assessing and comparing approaches such as extending durability, reusing, 

remanufacturing and the effects on slowing, narrowing flows and closing loops 
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Contents: 

1. Introduction to communicating circularity  

2. Guidelines and techniques for communicating circularity 

3. CE specific communication tools 

4. Environmental labelling and Product Declarations and its relation with CE 

5. Examples of circularity communication 

6. E-learning platform 
 

All chapters in the eight modules are included in the KATCH_e e-learning platform on 

www.katche.eu, and each of them offers a quiz to test the acquired knowledge. After 

having completed all the modules, one can take a final exam. Key assignments from the 

theoretical modules are included in the e-learning platform. Students, teachers and 

others can register on the website and get free access to all the materials. 

 

The chapters in the modules are based on a narrated slideshow, and each chapter can 

stand on its own. This flexibility makes it possible to use the e-learning module in multiple 

ways. For example: 

 

 By showing selected chapters in a relevant lecture 

 As self-study 

 As support for students’ reading of the modules 

 To develop, as teacher, a good overview of the complex field of circular 

economy as a part of preparing for the course.   

7. Tools for practical application 
 

To support the practical application of circular economy approaches discussed in the 

theoretical modules, seven tools were developed, as illustrated in figure 2. 

http://www.katche.eu/
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Figure 2 – Seven KATCH_e tools. 

KATCH Up Board game 
The objective of the game is to stimulate the users to generate ideas to solve a business 

challenge by applying circular design and circular business strategies. The game acts as 

a guide to get an idea about an innovative product-service or to solve a real business 

problem and generate opportunities. No previous knowledge of circular economy (CE) 

is required, however, having knowledge about CE design and business strategies is 

preferred, as the application of the tool will be more agile, efficient and effective, 

leading to better defined ideas. 

CE Strategist 
The tool can help the user identify Circular Business Opportunities and provide ideas and 

inspiration along the process of defining a Circular Business Model. The user should have 

a specific product in a specific context (company, market, region, customers, and 
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production) in mind, which is then analysed further. The outcome of the CE Stratgist tool 

is a description of the business model, based on the Circular Economy Canvas template. 

CE Value Chains 
The aim of this tool is to analyse the current value chain of a company, in order to identify 

the external and internal stakeholders that should be prioritized and involved to develop 

and implement the circular economy strategy decided in a previous stage. The tool 

could be used to analyse potential interactions with stakeholders in the value chain.  The 

outcome is an action plan and a roadmap for establishing the necessary contacts for a 

real involvement of key stakeholders in the circular strategy of the company.  

CE Journey 
This visual tool can help the users to assess the overall Product / Service / System journey, 

in the three stages (uphill, top hill and downhill) and along with the several factors: 

materials, producers, stakeholders and users. Through a visual representation of the 

journey, it aims to identify the touchpoints between the factors identified, thus providing 

a model for analysis and identification of opportunities to optimize the journey and to 

enhance the closing of the loops to present a more circular solution. The user should have 

a specific product/service in a specific context (materials, producers, stakeholders and 

users) in mind, which is then analysed further. 

The outcome is a visual canvas that allows you to see the journey and touchpoints of the 

identified factors. 

CE Designer 
The CE Designer constitutes a qualitative tool, which allows an easy integration of 

circularity strategies in the product and service development process. The 8 design 

strategies address the more relevant issues a design team needs to consider in the 

development process of new products or services to support the transition to a more 

circular society. The users should have a good knowledge of the sustainability profile of 

the reference product or service along the life cycle, or be provided with such 

information. Previous knowledge about CE and the strategies is recommended. 

The CE Designer can deliver multiple outcomes, like: 



 

 

 

 

  

 14 

 

Knowledge Alliance on Product-Service Development towards 

Circular Economy and Sustainability in Higher Education 

 A prioritization of applicable design strategies for a more circular and sustainable 

product/ service; 

 The analysis of a reference product or service according to the chosen circular 

design strategies; 

 Immediate improvement ideas and opportunities, through the reflection and 

assessment of each strategy and related criteria; 

 Background information for a brainstorming or other creativity session; 

 A graphic comparison between the reference product or service and the new 

one(s). With this feature, the team can communicate where and how the new 

solution performs better. 

CE Analyst 
The CE Analyst quantifies the potential improvements of the environmental profile of a 

given "linear" product, when different circular scenarios (such as share, repair, and reuse) 

are applied. Exemplary questions the tool addresses are: Which strategies are most 

relevant for my product, given its environmental profile? If a circular product design leads 

to higher impacts, does the measure still pay off over time? 

A basic environmental profile of a “linear” products' over the five life cycles (raw materials, 

manufacturing, distribution, use, disposal) is needed. Linear in that regard means that it 

is modelled with virgin material use and no recycling is taking place at the end of its life. 

Additionally, the products' lifetime is essential for providing a basis for comparing the 

impacts of different scenarios and defining a functional unit. 

The results show the effects of applying certain circular strategies to a given linear 

product, in terms of its changing LCA profile.  

Katching carbon 
The KATCHing Carbon tool is an easy-to-use Product Carbon Footprint calculation for 

products from the building and furniture sectors. It is intended to support students and 

industrial professionals to estimate the CO2 equivalents emissions associated with the life 

cycle of a typically linear product. The results can be used to select the most appropriate 

circular economy strategy using the KATCH-e tool "CE Analyst", but also as support in the 

design process, comparing alternatives or forecasting different technologies for linear 

scenarios. In order to obtain an estimate of the CO2 equivalent emissions associated with 

a product, it is necessary to quantify the main inputs and outputs of material and energy 
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at each stage of the life cycle of the product. This information can be taken directly from 

companies, in the best of cases, or in its absence, it can be taken from bibliography. The 

results provide an estimate of the equivalent CO2 emissions for each stage of the life 

cycle of the target product. The results are shown quantitatively and graphically. 

8. Other resources 
Other resources of potential use for the circular economy course are available from the 

KATCH_e knowledge platform, www.katche.eu.  

First of all, the 10 KATCH_e Essentials, illustrated in figure 3, offer a systematic and 

structured way of working with circular economy, adding to the sustainability effort of an 

organization.  

 

Figure 3 – The 10 KATCH_e essentials for working with circular economy 

 

http://www.katche.eu/
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Moreover, you will find a glossary with definition and explanation of all CE related terms 

that are used in the theoretical modules. 

9. Didactical approach and teaching methods   
 

The curriculum is developed to integrate a Problem Based Learning (PBL) approach. It 

means that students’ learning activities take point of departure in practical and realistic 

problems and challenges – and build on relevant theories to analyse and understand 

context, technologies, societal expectations, etc.  

 

The PBL process does not focus on problem solving with a defined solution, but it allows 

for the development of other desirable skills and attributes. This includes knowledge 

acquisition, enhanced group collaboration and communication. The process allows for 

students to develop skills used for their future practices. It enhances critical appraisal, 

literature retrieval and encourages ongoing learning in a multi-disciplinary environment. 

The PBL tutorial process involves working in small groups of learners. The process identifies 

what students already know, what they need to know, and how and where to access 

new information that may lead to the resolution of the problem. The role of the tutor is to 

facilitate learning by supporting, guiding, and monitoring the learning process.  

 

The constructs for teaching PBL are very different from traditional classroom or lecture 

teaching, but can be combined for example as a mix of theoretical classroom lectures, 

including the proposed assignments, the use of the KATCH_e tools, the use of e-learning, 

etc., and PBL based student case work in-field, in laboratories, together with companies, 

etc.  

 

Based on the KATCH_e materials, it will be possible to plan a full (new) course on circular 

economy, or to integrate selected modules – or even parts of the modules - and tools in 

other (existing) study programs. Thus, the training concept and course development can 

be adapted to different requirements and traditions in different countries. However, the 

material is in English and therefore requires English language skills at a certain level.  

 

In section 11 you will find an example of a full course syllabus with lectures and related 

case work, including the formal framework and a brief description of the organization 

and content of the course.  

https://en.wikipedia.org/wiki/Problem_solving
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10. Evaluation system(s), formats and criteria   
 

The students’ performance in the course can be evaluated in multiple ways – for example 

written or oral exams, individual or group based project work, peer assessments, etc.  

 

It is recommended to evaluate the student’s ability to combine theoretical 

understanding with practical application and their reflections on the outcomes and the 

process of developing circular solutions.  

 

In the KATCH_e website there are quizzes per module and an overall exam, in the context 

of the MOOC. 

 

Annex 
 

Example of syllabus for a full course: the case of University of Aveiro 
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