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Summary 
From October 2020 to January 2021 the execution phase of the International Zero Microplastic 

Challenge 2020, beside partners also sponsored by the Swedish Environmental protection agency 

(Swedish EPA), took place virtually due to the covid -19 situation, with the participation of nine teams 

based in four different countries. The challenge was described like this: 

The Zero Microplastics Challenge 2020 is a result/was proposed in the report of the government 

assignment. http://www.swedishepa.se/News-and-press/Microplastics-in-the-Environment-2019/. 

Zero Microplastics Challenge 2020, link to the website: https://www.ri.se/en/what-we-do/projects/zero-

microplastics-challenge-2020 aims to significantly reduce emissions of microplastics from textile 

washing before the effects of the future Eco-design directive, which however is not yet revised, hits the 

market and society. The competition is expected to stimulate players to accelerate the development of 

market-based solutions to help achieve SDG6 and 14 without sacrificing other sustainability goals such 

as SDG 13 to combat climate change. 

The Challenge was divided into two categories of participation, the “Proven Solution” category for more 

mature solutions that could be tested in practice, and a “Promising Concept” category for novel ideas 

that not yet could be physically tested within the scope of the Innovation Challenge. At the final event, 

one team was awarded as a “winner” a diploma for the most “Proven Solution”, and two teams were 

awarded diplomas for “Promising Concepts”. Pictures of the Diplomas, please see Appendix. 1, 

Diplomas. 

Throughout the Challenge, the teams were invited to several workshops and other events aimed towards 

accelerating their ideas and their knowledge of both business- and technical aspects of microplastics. 

The teams’ ideas were evaluated, and the teams were given detailed feedback on their solutions and 

ideas. Through this set-up, the ideas could be accelerated towards increased maturity, also providing a 

basis for further development and collaboration efforts. 
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1. The Innovation Challenge 

An Innovation Challenge is a kind of an open innovation contest that is organised over time.  It thereby 

intends to stimulate the development of ideas into concepts or solutions (Hjalmarsson et al., 2017). There 

exist several similar concepts such as innovation jams, innovation tournament and innovation 

competition. However, there are differences in terms of purpose, degree of inclusiveness and time 

compared to innovation contests.  

The Zero Microplastics Innovation Challenge 2020 was running in accordance with the innovation 

contest format. The reasoning behind this choice was multi-facetted: they can be used to generate more 

ideas that could be developed into products and services, they can be used to identify and accelerate the 

development of the most promising concepts, and they can draw public attention towards the area in 

focus (Hjalmarsson et a., 2017). In an Innovation Contest format, it is possible to create a community in 

which innovation can be pursued and fostered. The innovation contest can bring together participants 

from a wide range of different professions and with different focuses, which can be valuable to widen 

the perspective and bring creative and relevant solutions to the market.  

With these drivers in mind, the Zero Microplastics Innovation Challenge 2020 was set up to support the 

development of the participating teams through continuous interaction, supportive and inspirational 

virtual events, as well as offering an evaluation of both the functionality of the Solution (reducing 

microplastics in the water), and the Solutions impact on the environment and society (The PESTEL-

analysis). While these benefits applied for all participating teams, also offering extensive feedback on 

the evaluation and opportunities to discuss it, the Challenge also highlighted the Concepts and Solutions 

that were deemed especially promising. The Challenge also provided opportunities to draw attention in 

a wider perspective on the issue of microplastics in the environment through the Innovation Challenge 

set-up. The format increased the visibility and brought together not only inventors focusing on 

developing Solutions addressing the issue, but also experts and researchers in the field and their 

networks. Through sharing information about the Challenge on Social media and through exposure on 

the ri.se-website, a wider audience could be reached.  

The Innovation Challenge was based on a format described in Hjalmarsson et al. (2017), highlighting 

the processual aspect of the Innovation Challenge. The process can be divided into three major phases; 

pre-contest, contest and post-contest. The phases are described in the following chapters. The pre-contest 

and the contest-phase took place between September and December 2020, with most of the events in 

November to mid-December 2020, while the beyond-the-contest phase started in January 2021 and 

ended the same month. 

 

 

Figure 1 - Timeline 
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2. Pre-contest: Preparations 

While the challenge format is based on a proven basis for Innovation Challenges as described in for 

instance Hjalmarsson et al. (2017) and used in several innovation challenges, the Challenge was 

specifically designed to fit with the scope of the Challenge, including both focus area and time 

perspective. Overall, the time frame for running the challenge was tight, and the preparation phase was 

accordingly efficiently managed. An overall idea was set up during the summer of 2020, but the the 

preparations phase intensified once the application was approved in early September. The submission 

for application closed in mid-October, and the submissions were thereafter screened.  

One of the first activities included to design a logo for the challenge, which was found useful for 

marketing purposes. Also, a movie about the challenge with Axel Nekham at the Swedish EPA was 

created to facilitate communication efforts towards a broader audience. Hence, in addition to the written 

information and preparation for the challenge, as will be described in this section, attention was given 

on developing visual material that facilitate diffusion on social media platforms such as LinkedIn.  

The preparations for the Challenge included to define the design of the challenge, set up the challenge 

rules, and develop the evaluation framework. To efficiently design a challenge supporting the 

participants, inspiration and knowledge from previous Innovation Challenges was used as a basis. The 

challenge rules were deemed important to set the stage of the challenge, including important information 

about the process, as well as information about for instance evaluation, property rights, reward, and 

confidentiality. It was also important to be able to attract and communicate with interested potential 

participants and stakeholders.  

The preparation phase also included work with setting up the infrastructure for application, as well as 

for how information should be shared among the organisers and the teams in the challenge. At the 

project’s webpage, accessed through ri.se, (https://www.ri.se/en/what-we-do/projects/zero-

microplastics-challenge-2020) information about the challenge, the rules for participation, application 

form and information about the jury could be found.  

The preparation phase was also focused on identifying and involving people with specific knowledge to 

the kick-off, workshops and “beyond the contest”. More information about these can be found in 3.2.1, 

and include presenters at the workshops, participants in the individual coaching-sessions offered, and 

presenters in the beyond-the-challenge events. In addition, the preparation phase included to identify an 

expert jury with extensive knowledge in the field. The jury was formed to represent different potential 

stakeholders, also bringing different perspectives and knowledge to the evaluation of the participating 

teams. While the evaluation process was designed and performed by the RISE and IVL team, the jury 

was involved in discussing the evaluation and took the ultimate decision. More information about the 

Jury and the evaluation criteria used can be found in chapter 3.2.  

Given the short time period before the challenge was to be launched, the preparation phase was, aside 

from necessary preparations for the challenge itself, heavily focused on efficiently attract suitable 

participants to the challenge, while designing the workshops more in detail. The outreach to potential 

participants was based on 1) the extensive networks of the organisers (RISE AB, RISE IVF and IVL) 

within the area of microplastics, and 2) outreach and marketing activities through external media such 

as LinkedIn. The recruitment activities were successful with all 9 applicants deemed suitable to 

participate in terms of scope of the challenge. In addition to the criteria of relevance in terms of scope, 

the applicants were also screened for participation in the challenge based on innovation height and 
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perceived capability. In addition to the 9 participating teams, additional applications were received from 

4 teams after the submission deadline. These late applicants were not invited for participation in the 

Innovation Challenge as priority was given to the ones applying in time, but they were put on the 

“reserve list”. 

While the recruitment activities were broad in their scope, inviting established actors, students and start-

ups, all participants in the challenge could be categorised as start-ups, however within a wide range in 

maturity level. This appeared beneficial to foster an environment in which dialog and idea exchange 

was encouraged and enabled to accelerate the knowledge of the participating teams, ultimately 

benefitting their solution. However, the differences also caused challenges in setting up events and topics 

therein that was perceived as beneficial for all teams equally. This range in maturity level was one of 

the reasons for why it seemed beneficial to set up two categories of participation, thereby enabling 

adaptions to be made to address and support the teams in the best possible way. Also, through a focus 

on individual team coaching and feedback, this range was managed and taken advantage of.  

As a means to accelerate the development of ideas, Innovation Challenges was considered useful by all 

in the final evaluation of the Challenge, with a satisfaction of how the challenge had given inspiration 

for further development of the solution of 7,4/10 on average (median 7). For some, the events were 

useful for the sake of further development, for instance illustra ted in comments as “This challenge 

introduced and directed activities and employment of our technological know-how into a new business 

area not previously noticed” and “very satisfied to have the opportunity to learn, share and inspired to 

meet some very interesting people ...but has also revealed new challenges to be addressed ;)”. For others, 

being in a more mature stage of technology development, the challenge was argued to have “no impact 

on our product. It is ready”. For these participants, the evaluation of the Solutions, as well as the insights 

in how it was performed, was an important driver for participation.  

All in all, the participating teams were satisfied with the Challenge. In a final evaluation of the 

Challenge, the overall perception of the challenge was rated 7,5/10 (with a median of 8), stating that 

“The initiative is excellent!” and that there was a “lot of new insights. I think that participants have 

received a great support and advice”. 
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3. Contest: Accelerated development and 
evaluation 

The selected participants were noted about the acceptance to enter the challenge in mid-October, and 

the contest phase started in late October. The participating teams are accounted for in table 1 below. 

More details from the teams can be found in Appendix 2 Teams details. The nine participating teams 

were originating from four different countries in Europe: Sweden, Norway, Slovenia and the 

Netherlands.  

The teams were categorised into two categories – one Solution category, which comprised solutions that 

could be tested in practice (see 4.2.2. Practical/physical tests and results related to “Proven Solution”), 

in general were more mature ideas. The other category comprised ideas that were in a less mature phase, 

with the teams focusing on developing the ideas into prototypes. These teams participated in the category 

on “Concepts”. All teams were asked in which category they would like to participate in.  

 

Team Category Main contact Country 

NanoClean Concept Finn Aarseth Norway 

PlanetCare Proven Solution Mojca Zupan Slovenia 

Pandora  Proven Solution Tim Bergman Sweden 

SurfCleaner Concept Mikael Andersson Sweden 

Mimbly Proven Solution Robin Griffiths Sweden 

Common Concept Camilla Coward Norway 

The Voortex 

Innovators 

Concept Curt Hallberg Sweden 

Fibrewitch Proven Solution Terry Mrakovcic Netherlands 

Aqua-Q Concept Sudhir Chowdhury Sweden 

Table 1 - Participating teams 

During November and December, several events were held to inspire and support the teams to further 

develop their ideas regarding both business- and technology aspects. The events included a kick-off, 

two workshops, individual coaching-sessions, and a finale accounting for the evaluation of the solutions. 

Thereafter, opportunities to get individual feedback on the solutions based on the evaluation of the 

Solutions were provided in the beyond-the-contest phase of the challenge.  

The following section will account for the events, including the kick-off, the workshops and the finale. 

Thereafter is the evaluation presented, including both the PESTEL-analysis and the practical testing 

procedure.  

3.1. Events 

The teams were in continuous dialog with several of the organisers, dependent on interest and current 

focus – some for instance showed high interest in potential collaboration activities while others were 

interested in understanding more in detail how the practical evaluation was made, and why. In general, 
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focus was on creating an open and inspiring atmosphere in which new connections could be formed and 

facilitated. This focus was due to the digital format, in some aspect inhibiting spontaneous connections 

to occur in the same way as a physical workshop and meet-ups would allow. To foster collaboration and 

knowledge exchange, it appears as more attention needs to be given to interaction-focused activities in 

the events. How this was operationalised is described in the following sections.  

3.1.1. Kick-off 

The kick-off aimed at informing the participating teams about the challenge and inspire the participating 

teams. The day was divided into three main parts: introduction, part I – Microplastics: Past, Present and 

Future, and part II: Introduction to evaluation and to the workshops. The kick-off ended with a wrap-up 

by the project manager. The Kick-off was well received by the participants and was given an average 

grade of 7/10 (median: 7) of the participants in the evaluation of the competition.  

The introduction included information about the programme and the challenge, presentations and 

introductions of the jury members, and short presentations of the participating teams and their solutions. 

The aim was to set the frames for the challenge, providing context to the drivers of the project and the 

expected effects.  

Part I comprised a keynote speech by Kerstin Magnusson, IVL, providing an overview on the topic of 

Microplastics. The discussion following was engaging and informative and served as a foundation for 

the rest of the event and the overall challenge.  

Part II aimed to give a short introduction to the evaluation of the solutions. The aim with this was two-

folded: 1) to provide a basic understanding of what it is being considered important when aiming to 

reduce microplastics, and 2) to encourage the teams to submit the information needed (for both 

categories) and submission of a product/prototype to be tested in practice (for the Solution-category). 

After a shorter presentation, highlighting what information that is needed, questions were encouraged 

to clarify certain aspects and to prepare the teams for the submission of their solutions. Part II continued 

with a short introduction to the workshops, focused on business models and technical aspects of 

microplastics removal, respectively.  

3.1.2. Workshop 1 

The focus of the first workshop was business models. The workshop was designed to be interactive, and 

while presentations were given on the topic, the focus was on the visualisation and description of the 

individual teams’ business models and ideas. Accordingly, using Zoom for the presentations, break-out 

rooms were used to facilitate the work of the teams individually, supported by the organisers.  

To visualise the business models, the online Whiteboard-tool Mural was used. All teams were provided 

with an own Mural with a framework that could be used to describe the business model. However, using 

a tool new to most required an introduction in the very beginning of the workshop. Hence,  aside from 

an introduction to the workshop and a reflection on the previous event (the kick-off), the workshop 

began with an introduction and short exercise in Mural.  

Part I of the first workshop was thereafter initiated. Sara Fallahi gave a presentation on the topic of 

Business models. After this followed individual work in break-out rooms by the teams to visualise their 

business models with the support of a coach. This part of the sessions was thereafter ended with a group 

discussion. 
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Next part of the workshop was about business model transformation and influencing trends that connect 

to the area in focus for the challenge - servitization, digitalisation and circularity. After presentations by 

Siri Jagstedt, Ludvig Lindlöf and Sara Fallahi, the session ended with a group discussion about 

opportunities, challenges and consequences in society of these trends.  

The first workshop was appreciated, with an average score of 7/10 (median 7/10) in the evaluation of 

the Challenge. The comments indicated that while the day was highly appreciated by some (“Very 

interesting presentation. A lot of interesting arguments”), others perceived it as less useful given that 

they already have commercialised their solution (“Less useful for us since we already have a clear 

business plan and execution of it. However, for many of the inventors it was a wake-up call that they 

will need a business plan etc. for progressing their products/concepts further”). This is not surprising 

given that some of the participating teams have been part of acceleration programmes and have been at 

incubators. However, for most it appears to be an important aspect to include, as a majority had been 

focused on technology development. Also, the individual coaching-sessions with experts provided 

additional opportunities to further focus on an area perceived as pressing for the individual team.  

3.1.3. Workshop 2 

Workshop 2 was heavily focused on the technical aspect of microplastics. The workshop was divided 

into two parts, one focusing on the evaluation (described more below) and what was to be measured, 

and the other being a presentation given by Christian Baresel, IVL on “Microplastics in the environment 

and reduction strategies”, perceived as very valuable by the participating teams. Workshop 2 perceived 

an average grade of 8,2/10 (median 9/10), with approximately 80 % rating it 8/10 or higher, with one 

respondent stating that it contained “Very good presentations on relevant and useful topics”. 

In addition to providing a presentation on how the evaluation was to be performed, the session lead by 

Anne-Charlotte Hanning and Lisbeth Dahllöf provided insights into how one might measure the degree 

of microplastics removal and conduct a LCA and PESTEL-analysis. The participating teams were also 

provided with the opportunity of asking questions, fostering further discussion on the subject.  

Christian Baresel held a well-received presentation, providing insights not only on technical and 

environmental aspects of microplastics, but also reflections upon potential removal strategies, which 

related to several of the participating teams’ concepts. The presentation worked as a catalysator for 

discussions among the participants and were in the evaluation for instance described as a “Good and 

interesting presentation by IVL!” 

After the two presentations, the second workshop went into the next part, in which individual coaching 

sessions were held with all teams. The coaches were experts in topics of the teams’ own interest and 

were perceived as useful both to get input and knowledge, but also to foster further contact further on in 

the process.   

3.1.4. Individual coaching sessions 

The individual coaching sessions were meetings between the teams and experts within a range of 

different topics. This enabled knowledge exchange and networking, providing the teams with access 

and contact details to experts. The two major objectives of the Challenge have been to accelerate the 

development of the solutions, and to help the teams connect to potential stakeholders. The individual 

coaching sessions contributed to both these objectives.  

The individual coaching sessions were set up in two categories, in which all teams were offered one 

coaching session in each area. One category focused on business and market aspects, while the other 
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was focused on the technology. The individual coaching sessions were designed to facilitate further 

development of the teams’ solutions in relation to areas in which they perceived that they needed 

support. The individual coaching sessions were thus customised to address the topics of interest by the 

teams. Hence, the individual coaching sessions took their point of departure in areas which the teams 

themselves found important. Accordingly, all teams were asked to provide a list of three subjects in 

which they would like to have a coaching session with an expert. Based on these suggestions , experts 

were identified and asked to participate in a coaching session of 30 minutes.  

Subjects that were covered in the technology category included for instance AI & pressure activated 

sensors/valves, behaviour of microplastics in the water, and LCA and eco-design. The business category 

had sessions focused on for instance recirculation strategies, commercialisation of data and market 

introduction. All coaching sessions were held in Zoom, using individual meetings. The business- and 

technology-focused sessions ran in parallel based on a schedule. The participants were informed in 

advance of who they were going to meet and (of course) when and could prepare their questions 

accordingly. All in all, 14 mentors/experts were involved in the 15 sessions held. To identify these 

experts at first, the extensive networks of the organisers were used. Some follow-up meetings were also 

arranged.  

3.1.5. Finale 

The evaluation was made in accordance with a PESTEL-analysis, taking political, economic, social, 

technical, environmental and legal aspects into consideration. A description of this analysis can be found 

in 4.3 in this report. IVL, with extensive expertise in LCA-methodology not only evaluated the teams 

based on their results, but also provided feedback to the participating teams both before their submission 

of their solutions, and after the evaluation. This provided opportunities for the participant to reflect upon 

improvement opportunities and further developments. 

In the finale, all participants were given the opportunity to present their solutions to the rest of the group. 

This provided insights into different approaches and technologies to remove microplastics, as well as 

providing an opportunity for questions and potential future collaboration among the participating teams. 

The finale was rated with an average of 7,4/10 (median 8) despite that some of the solemnity was lost 

in the (virtual) format compared to a physical meet-up.  

Below follows the motivation of the awarded Teams in both categories – comprising the “Proven 

Solution” and “Promising Concepts”, respectively.  
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Motivation of the awarded Teams 

Jury motivation in category “Proven Solution” in Zero Microplastics Challenge 2020 for Team 
PlanetCare: 

The winner of the contest and the ”Proven Solution” category is the team which has achieved the best 
technical function for removing microfibers along with the lowest environmental 
impact. The winning product had a low weight of fibers left in the outlet water after the 
separator together with a confirmed low number of fibers from the microscopy analyses.  

In the environmental category the team has designed the solution in such a way that the importance of 
keeping the fibers from the natural environment is clearly demonstrated and the retention is also assured 
since the collection of fibers is made by professionals. Furthermore, this design facilitates the 
possibilities for refurbishing and recycling due to a closed loop. The use of plastic has a lower general 
environmental impact compared to other materials such as steel. The team also proved good results in 
the remaining PESTLE categories.  

Thereby, PlanetCare is considered as the “Proven Solution” in the Zero Microplastics Challenge 2020.  

 

Jury motivation in category “Promising concept” in Zero Microplastics Challenge 2020: Team 
VortexInnovators and Team NanoClean:  

The evaluation of the teams in the concept category has been slightly different compared to the “Proven 
Solution” category. As was the case with the “Proven Solution” a PESTLE analysis has been 
performed based on the information that was submitted before deadline. However,  due to early phases 
in development and lack of specific information, the aspects could not be as thoroughly assessed for the 
concepts.   

Therefore, the evaluation team’s assessment of the technical function was considered the most important 
factor. Expertise from IVL and RISE assessed the probability of good design for microplastics 
separation based on the information provided.  

The concepts considered to have the highest potential in this context are therefore the teams whose 
solutions are predicted to be a suitable way of removing microplastics even though the technology might 
not be fully developed yet.   

Thereby Team VortexInnovator and Team NanoClean are considered the most promising concepts in 
this concept category of the contest. However, there are still challenges and room for development for 
both concepts. One important note is the need for testing so that the microfibers are not fragmented 
when they are collected, and that nanoparticles are not released in the process.  
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3.2. Evaluation 

The PESTEL methodology was used. It has a holistic approach and measures political, economic, 

societal, technological, legal and environmental aspects but the methodology is not standardized. It was 

decided that the technical parameters, (i.e the efficiency of the filter from the gravimetric and foremost 

the microscopic analysis from both the filter solution itself and from the outlet wastewater after the filter 

solution) that was and measured in the washing tests at RISE were the most important, followed by the 

environmental which were to a large extent were quantitatively measured with life cycle assessment 

(LCA). The other aspects were measured qualitatively and taken into consideration but had lower weight 

in the overall judgement. There was however no summarizing of the weighting factors calculated for 

each overall (political, economic etcetera) aspect since it would not increase the objectivity since the 

aspects were measured in different ways.  

The political aspects regarded how the device is sourced and if it contains critical and conflict minerals, 

and if so, how much. The economic aspects regarded life cycle costing (LCC), how far it is from market 

introduction, their business model, intellectual property and warranty. Societal aspects were contribution 

to public information, product organization, competitors, area of use, job creation, ease of use and 

possible use of the collected microfibres. The technological aspects, except from the practical tests, were 

level of innovation and uniqueness. The environmental aspects were results from screening LCA studies: 

global warming, water scarcity and environmental costs. Also, the aspects eco-design including design 

for disassembly, design for recycling, and fibre retention potential, thus how the fibres are taken care 

of, were included in the environmental assessment. Finally, the legal aspects were CE marking, 

standards, and preparations for future legislation. These aspects were graded as far as possible. 

Data used for the PESTEL analysis were collected by sending questionnaires to the contestants and with 

dialogues with them and for the physical testing with washing machine, the filter or separation devices 

were sent to RISE upon request. 

The evaluation of the teams’ solutions was based on the information that the teams provided based on a 

description of data required.  

Aside from RISE and IVL, performing the evaluation based on the PESTEL methodology, a jury was 

also involved in the Innovation Challenge. The jury members were in addition to being jury members 

in the process of appointing the most promising concepts and a proven solution, also present at the 

events, providing important input and perspectives about focus. Accordingly, it was considered 

important to have a knowledgeable jury with complementing perspectives. The jury thus contributed 

greatly to the Innovation Challenge and to how it was perceived by the participating teams.  
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Table 1 - Jury members 

Jury member Organisation Short description 

Dr Anna 

Rotander 

(Chair) 

Örebro 

University 

With a PhD from Örebro University in 2011 focused on 

halogenated substances in Arctic marine mammals, and a 2-year 

postdoc at the University of Queensland, Australia, studying 

human exposure to highly fluorinated chemicals, Anna has a broad 

background in the field of environmental contaminants. Since 

2016 she has dedicated her research to microplastics and carried 

out several projects aimed at increasing the knowledge of their 

occurrence, sources, and environmental distribution. At present 

Anna is working in the EU project RESPONSE that integrates 

expertise on oceanography, environmental chemistry, 

ecotoxicology, experimental ecology and modelling to answer key 

research questions on fate and impact of marine microplastics and 

nanoplastics. She is also doing a survey of microplastics in 

sediments from Sweden’s Great Lakes. 

Ms Lena Stig Swedish EPA With an MSc in Organic Chemistry, Lena has been working in 

R&D for more than 12 years, mainly with biochemistry and 

polymer chemistry in the private sector. For nearly as long she 

been working in the public sector focusing on stimulating both 

demand and production of non-toxic products. One of the tasks has 

been conducting environmental assessments of products. Lena 

was the project manager of the Life+ project 

PVCfreeBloodBag. Now she is working at the Swedish 

Environmental Protection Agency with sustainable plastic use. 

She has been involved in SEPA’s government commission in 

finding measures to reduce release of microplastics from textiles. 

Among other actions, she has been part of the management of an 

innovation competition run by the research programme 

RE:Source. 

Dr. Aleš 

Mihelič 

R&D 

Laundry Care 

Competence 

Centre 

Dr. Aleš Mihelič has been the President of the Management Board 

of TECOS (Technology Center of the Slovenian Tool Industry), 

Chairman of the Board of National Chemistry Institute, Chairman 

of the Board of the Technology Agency of Slovenia - TIA, 

representative of Slovenia in the "High level group" in the 

EUREKA program, the representative of Slovenia in the EU 

Framework Programs for Research and Technological 

Development, a member of the working group for drafting the 

Slovenian Research and Development Strategy, etc. For almost 

eight years he has also been the vice-president of the Slovenian 

Mechanical Engineers Association. Since 2013 he has been 

working in Gorenje in the field of research and development of 

washing machines as the leader of pre-development activities. In 

Gorenje he runs several national and international projects in the 
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field of circular economy within the framework of the Eurostars 

and H2020. 

Mr Harmen 

Spek 

Plastic Soup 

Foundation 

With a commercial background in Media & Design, Harmen 

developed a great passion for materials and production. However, 

the start of his work at the Plastic Soup Foundation made him 

extremely critical about the consequences of the often cheapest 

and most used material: plastic. As Manager Innovations & 

Solutions, Harmen is trying to convince companies to change their 

systemic approach to the use of materials, because in the 

production, conversion, use and end-of-life phase the 'leakage' 

consequences of plastic are considerable. As an expert on a wide 

range of plastic related subjects, Harmen is involved in the many 

projects carried out by the Plastic Soup Foundation, with themes 

such as: microplastics, macroplastics, health, production and 

recycling, and shortcomings of norms or standards that do not take 

into account the consequences of plastic production and use (like 

Life Cycle Assessments). The development of a Plastic Soup 

Footprint for companies and his webpage with solutions, are 

momentarily two of his leading projects. Harmen has been 

working on the consequences of fiber loss from clothing and 

apparel since 2012. 

3.2.1. PESTEL tests and results related to “Proven Solution” 

For the category “Proven Solution” it was possible to calculate LCA and LCC.  

The LCA studies were performed by using GaBi software from the company Sphera and by requesting 

bill of materials for the devices (thus how much of different material types that is needed for the 

construction of the device) from the contestants. Also, extra energy and water use, and possible 

transports needed for the usage of the devices were asked for as well as how the collected fibres are 

taken care of. However, the extra energy and water use in the use phase were not possible to get for all 

teams and therefore these parameters were not included in the calculations. The geographical system 

boundary for the use was Europe. In GaBi datasets for mainly different material use and transports were 

used for the modelling of the life cycles of the devices taking life expectancy into consideration, and the 

calculations were for one year of usage. 

The materials and extra transports were also used for the LCC calculations which were made based on 

the costs for the user of the device. Material costs were searched for at different sites on the Internet, 

such as for example www.lasticker.de or www.metalbulletin.com. The costs of transports were 

approximated by the costs for sending a packaging by mail.  

Also, the other aspects in PESTEL were to a large extent covered. The PESTEL results were presented 

to each team after the contest was finished. Below in Table 3 a “principal” table of the summary of the 

environmental evaluation that was presented to the jury is found. The environmental aspects were also 

presented one by one in more detail in other tables. 
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Table 3. A principal table of the overall environmental evaluation presented to the jury.  

The colours are placed randomly. GWP=Global Warming Potential (from LCA study), AWARE regards 

water use (from LCA study), EPS regards environmental damage costs (from LCA study) and fibre 

retention potential is how the fibres are taken care of. The colours indicate the grading visualized in 

traffic light colours – from green, through yellow and orange to red. 

Regarding the political societal economic, legal and technical aspects similar figures were presented as 

well as a table with the overall product evaluation.  

Based on the PESTEL evaluation, including the physical tests for the technical evaluation, the winner 

was chosen by the jury. 

3.2.2. Practical/physical tests and results related to “Proven Solution” 

The different solutions were exposed to 5 consecutive washing cycles with additional testing of released 

microplastics to the outlet water after the first, the third and the fifth washing cycle. A full- scale washing 

machine was used and the assessment was conducted with both gravimetric analysis and microscopy. 

The participating teams gave valuable input to the set-up concerning for example use of detergent. Using 

detergent can be a challenge in such a way that the separator can get clogged, which is important that 

the separators can handle. On the other hand, detergent pose difficulties when weighing the captured 

lint with fibres and particles, which inevitable also would consist of some detergent residues. Especially 

of concern was zeolites. But since the weighing was complemented with microscopy analysis and the 

used fleece fabric was dark red which would separate any white zeolites from red fibre fragments, it was 

finally decided to use detergent in the set-up. A commercially available detergent was selected without 

any added polymers that also potentially could influence the result. The teams also took part in the 

discussion on which soil to use – standard soiling monitors were excluded due to the risk of shedding 

from the fabric. Instead, rapeseed soil was used to make the surfactants in the detergent work properly 

without any uncontrolled foaming that could have an impact on the comparison. 

The physical testing was carried out between the 26th of November to 14th of December 2020. Three 

different separators were tested, the fourth separator was excluded due to leakage during the initial test.  
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Note that even though this set-up is not a standardised test method, it is still a reliable method for ranking 

different separator's ability to catch microplastics. The experiences from this competition will also give 

value insights to the ongoing standardisation work in ISO/TC48/W34 where a proposal using a full-

scale washing machine for assessing microplastics from textiles currently is a work item.  

3.2.2.1. Washing set-up  

Washing machine:  Electrolux Wascator W555H 

Programme:    “Normal 40 Kulör” (Normal 40 for coloured textiles), Heavy soiled 

Programme step Duration (minutes) Comment 

Weighing the load  2 - 

Filling up water 1 - 

Wetting the load 3 - 

Heating the water 3 - 

Main wash 12 - 

Drain and distribution of the load 1 - 

Intermediate spinning 2 1 100 rpm 

 (ca 300G) 

Filling up water 1 - 

First rinse 2 - 

Drain and distribution of the load 1 - 

Intermediate spinning 2 1 100 rpm 

 (ca 300G) 

Filling up water 1 - 

Second rinse 2 - 

Drain and distribution of the load 1 - 

Final spinning 7 1450 rpm 

 (ca 530 G) 

Total duration 41 - 

 

Temperature:  40 °C 

Detergent:  Commercial powder detergent “Via Color Sensitive” 19,00 ± 0,01 g 

/Wash, batch number” 02246 WA 12:30” produced . during 2020 with 

 no added polymers according to Unilever customer service. 

Inlet water temperature: 15 °C 

Water consumption: 33,7 litre per wash (average)  
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Water hardness:  2,2-2,3 °dH 

Soil:   Rapeseed oil, 4,00 ± 0,01 g / wash  

Ballast:   New dark red fleece, 399 g per running meter and a width of 145 cm 

(Article number 220014 Polarfleece Dark red at “Stoff &Stil”). The 

ballast was cut into pieces (apprx 67 x 72 cm) with scissors and the 

edges were finished with just 5 mm zigzag not to interrupt – in this 

case- the desired shedding. The last 5 cm of the width on both left and 

right side was not used to have homogeneous samples. 

No tumble drying between was conducted between the washing cycles to keep the fibre fragments within 

the washing machine and hence departing through the filter. 

To have control of the baseline contaminants coming from the inlet tap water, 3x rinsing between every 

separator was conducted. Subsequent analysis of the baseline for every tested product was performed 

by weighing and microscopy. 

The ballast was weighed before and after the washing cycles to correlate any difference in ballast weight 

in relation to the retrieved microplastics in the separator. This to make sure that different weights of the 

ballast did not influence the ranking. 

The outlet water was collected in a big barrel (stainless steel) and representative samples were collected 

and analysed. One team had a solution requiring taking samples directly from the outlet hose. In this 

case the wastewater was collected as evenly as possible from the beginning, the middle and the end of 

the discharge of the main wash and the rinses. 

3.2.2.2. Gravimetric analysis 

Two different weighing analyses was conducted. The increase in weight of the separator itself and the 

weight of the collected fibres in the outlet washing solution after the filtration, i.e., the fibre fragments 

that had slipped through the separator. In the first case the higher the weight the better and in the second 

case the lower the weight the better. The gravimetrical analysis was performed with six samples in total. 

Since detergent was used, extra evaluation was made to make sure that any retained zeolites and/or other 

detergent residues did not interfere with the ranking of the separators. 

General description of method for calculating the weight of retained fibres from outlet washing solution 

after the separators: (Before the samples were taken out from the “outlet container” there was 30 seconds 

of stirring in the “outlet container” to obtain homogeneous samples). 

- Four samples of approximately 1 000 ml were collected in glass bottles from the outlet washing 

solution as soon as the washing cycle was finished. 

- The bottles were heavily shaken for 30 seconds and then three samples of 200 ml were then filtered 

with a filter with pore size of 0.65 µm.  

- The fourth sample was used for the microscopy analysis since one cannot use the same filtrate for both 

analyses due to the abundance of fibres on the filters intended for weighing. 

- The mass of the fibres was calculated as the difference between the conditioned (20° C, 65% RH) 

weight of the filter before and after filtration. 
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3.2.2.3. Microscopy analyses 

Microscope:   Nikon Eclipse LV150, software ParticleView 4.2.4.0 

Pore size of filter:  0.65 µm 

The amount of filtered washing solution was adjusted to get a suitable number of distributed 

particles/fibres for the microscope to identify. In this case the range of 5 ml up to 500 ml was used. In 

some cases, the amount of ml needed to be able to conduct the analysis revealed the ranking at once. As 

a final step the number of particles/fibres was correlated to the same amount of ml for extra assurance.  

An insight from this contest is that it seems that the mechanical set-up can have an influence by further 

breaking the fibre fragments. This is regarded as negative since the smaller the fragments are the harder 

it gets to catch them, including at wastewater treatment plants. 

Results 

-The increase of the weight of the separator 

In this case as much weight as possible is the preferred result. 

The increase of the weight of the separators was in the range was from 51,8 mg up to 1,3 g. The winner 

of the “Proven Solution” category had an accumulated increase of weight of 1,3 g after five washing 

cycles. 

- Increase of weight of the filtered outlet water after the separator 

In this case as little weight as possible is the preferred result. 

The range of the weight was between 22 mg down to 4,7 mg. The winner of the “Proven Solution” 

category had an average of 6 mg. The reference “No filter” had an average of 37,1 mg and hence the 

winner had an average reduction of approximately 84% of during the five washing cycles. The result 

from the weighing had to be correlated with the microscopy analysis to rule out any significant influence 

of detergent residues to be able to finalize the ranking. 

Microscopy 

The result was recorded as numbers of particles and fibres respectively, see example in Table 5. The 

smallest fragment allowed to be counted with used magnification and image resolution according to 

particle cleanliness standards is 5 µm. The microscope was set to identify fragments as fibres when the 

length was at least 10 times the diameter, therefore the shortest fibre fragment to be detected as a fibre 

was 50 µm. Counted fragments below 5 µm is only indicative and were not included in the result.  
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This does not mean that the shorter particles that were detected were not fibre fragments from the red 

polyester that was used in the test. Figure 2 shows examples of fibre fragments categorized as particles. 

As can be clearly seen, these are fibre shaped fragments and not anything else, i.e., detergent residues 

like zeolites (see figure 3) or other substances. The diameter varies since the microscope is set to 

calculate the diameter from the largest inner circle that can be developed from the image of the particle. 

In this case the largest diameters are found at the end of the particles. Since the length is shorter than ten 

times the diameter the fragment is classified as a particle thus being a fibre fragment. 

 

 
Figure 2. Examples of two fibre fragments classified as particles. 

 
Figure 3. Image of zeolites from a SEM (Scanning Electron Microscope) 

 

Particle size Counted particles Counted fibres Total count 

5-10 µm 13 889 0 13 889 

10-50 µm 6 242 103 6 345 

50-100 µm 72 44 116 

100-500 µm 4 48 52 

500-1 000 µm 0 8 8 

1 000-5 000 µm 0 1 1 

5 000 µm 0 0 0 

 Table 5. Example of result from the microscopy.  
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Figure 4. Example of a filter overview (100 x) 

Figure 4 shows an example of a filter overview (100 x) from a sample filtered with 30 ml washing 

solution. The analysis system detects, quantifies and categorizes particles (both fiber formed, and non-

fiber formed larger than 5µm with high precision. Smaller particles than 5µm can be detected but only 

indicative and are not included in the evaluation. In the filter overview image, all particles are color 

coded by type. In this overview image fibers are highlighted by a green contour. The microscope does 

not detect contamination that is similar to the filter colour/lacking contrast (light grey or white 

contamination since the filter is white), only the highlighted red or green fragments are 

included. The gray value is set at histogram 85% (threshold/detection level) for all analyses in 

this project, meaning that to be detected and counted the contamination must have a higher 

contrast/darker gray value. This detection is made automatic by the analysis system during 

scanning of the filter. The microscopic analyses showed that the winner of the “Proven Solution” 

category had the lowest average amount of microplastics in the wastewater from the three (the 1st,3rd 

and the 5th cycle) evaluated washing cycles.  

3.2.3. PESTEL tests and results related to “Concept” 

For the concepts it was somewhat difficult to do PESTEL analysis, but as much as possible was judged. 

Nevertheless, an overall analysis was done based on the gathered information and  the summarized 

evaluation was done in the same way as for the “proven solutions”. Two teams were chosen by the jury 

to have promising concepts although technical testing was lacking for the judgement, since no devices 

had been sent to RISE. 
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4. Post-contest: Beyond the contest 

Research has shown that it is essential to create conditions for the teams to continue the progress made 

to the solutions, thereby facilitating market introduction and market diffusion (Hjalmarsson et al., 2017). 

In Zero Microplastics Challenge was the two strategies of Application and Development support as 

described in Hjalmarsson et al. (2017) used to foster further development in the beyond-the-challenge 

phase. In the very core of these strategies are to enable further development through match-making and 

implementation support. This phase of the Innovation Challenge started in January 2021, wherein. we 

organized a series of activities based on the needs of the participants that we had identified during the 

contest. The purpose of the phase was to boost the participants further in their work with their concepts. 

This part of the challenge was sponsored by RISE and IVL. Below is the list of activities. 

4.1. Individual feedback sessions 

Each of the participating teams were invited to a one-hour feedback session based on the evaluation 

results. All teams took the opportunity. It provided them with a more thorough explanation of how their 

concept came out in the different evaluations made. At the feedback sessions, one or more of the expert 

evaluators contributed.  

4.2. Seminar with Andy Booth (2 seminars) 

Date and time: 22/1 11.00 – 12.00 and 4/2 09.00-10.00 

Andy Booth is a Senior Research Scientist at the Norwegian Research Institute SINTEF. In this seminar, 

he will present his latest research project with the title “MICROFIBRE: Evaluating the fate, effects and 

mitigation measures for microplastic fiber pollution in aquatic environments”. 

https://www.sintef.no/en/projects/microfibre-evaluating-the-fate-effects-and-mitigat/ 

The seminar was very appreciated, and participants wished for a second part, which Andy generously 

provided on the 4th of February. The seminars provided the participants with insight into Andy’s research 

on microfibers in oceans. It also laid the foundation for further work in the consortium, and future 

potential research applications were briefly discussed. 

4.3. Seminar with Erik Kärrman 

Date and time: 26/1 09.00 – 10.00 

Erik Kärrman is head of the Urban Water Management unit at RISE. During the seminar, entitled 

“Innovation and Urban Water Management” he talked about innovation in urban water systems and 

engaged in a dialogue with the participants regarding their related challenges and questions. This 

seminar was mostly relevant for a part of the participants, that is those participants who are interested 

in larger amounts of water and downstream solutions. 

4.4. Presentation from RISE innovation coach Max Maupoix 

Date and time: 22/1 10.00-10.45 

Max Maupoix, researcher and innovation coach at RISE presented how to make use of the EU based 

innovation platform eenmatch.eu to find partners and collaboration opportunities. Max also presented 

the opportunity to take part of the EEN’s innovation workshop series aimed at supporting startups. More 

info: https://www.eenmatch.eu 
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- How can you use the platform? 

- How do you set up a profile? 

4.5. Presentation from Peter Been  

Date and time: 25/1 13.00-13.30 

“Cleantech Inn” - an innovation network 

Peter Béen, Greentech/cleantech specialist at RISE joined us to talk about ”Cleantech Inn” and the 

possibilities they can offer. Cleantech Inn is a network of small companies developing environmentally 

focused technologies. More info: https://cleantechinn.com 

4.6. Match making event 

Date and time: 21/1 09.00 – 12.00 

To identify potential collaborations between the participants, we invited them to join a match making 

event. The setup based on allowing each participant to present their concept focusing on the type of 

complementarities they are looking for or are interested in. 

This event was cancelled. Only three participants signed up, of which one cancelled the day before. In 

dialogue with the participants, we discovered that the need of internal match making was already 

satisfied during the contest, as participants took initiative to contact each other to discover potential 

collaborations. So, while the event didn’t take place, the purpose of it was fulfilled.  

4.7. Extracurricular activities 

Aside from the planned activities listed above, several individual efforts were made to support the 

participants. We helped one of the participants set up a test run at an industrial washing facility, we set 

up a sales meeting for one participant with a global washing machine manufacturer, and on several 

occasions, we provided individual coaching on for example innovation processes, LCA methodology. 
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5. Appendix 1. Diplomas 
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6. Appendix 2. Teams details 

Team PlanetCare from PlanetCare d.o.o 

Webpage: https://www.planetcare.org 

Contact person: Mojca Zupan, mojca.zupan@planetcare.org, +386 41 362 613 

 

Team NanoClean from CombiPro AS 

Contact person: Finn Aarseth, Finn@CombiProAS.com Phone: +4741318962 

Other: Please see Appendix 3 Concept details from Team NanoClean 

 

Team The VoortexInnovators from InnoVort 

Contact person: Curt Hallberg, qrt.hallberg@bredband.net , Phone: +46 733 670172 

 

Team Pandora from Pandora Filter AB 

Webpage: www.pandorafilter.com 

Contact person: Tim Bergman, bergman_tim@hotmail.se  Phone: +46 (0) 700 94 65 

78 

Other: Country Sweden 

 

Team SurfCleaner™ from SurfCleaner AB 

Webpage: www.surfcleaner.com 

Contact person: Mikael Andersson, Mikael.andersson@surfcleaner.com, phone +46 

(0) 70 5152600 

Other: SurfCleaner designs, develops and manufactures skimmer separator hybrids 

for 100% removal, separation and recovery of oil, diesel, petrol, sludge, foam, 

plastics, debris and more from water surfaces.  

Team Mimbly from Mimbly 

Webpage: www.mimbly.se 

 Contact person: Robin Griffiths,  Robin@mimbly.se, +46702911009 

Other: Mimbly is a swedish cleantech company that has created The Mimbox. The 

product can help save up to 70% water, reduce energy by 30% and filter out 

microplastics. By retrofitting to professional washing machines our customers are 

able to upgrade their laundry rooms to a modern and sustainable version. 
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Team Common from Clean AS 

Contact person: Camilla Coward, camilla@commonbyuncommon.com, +47 

98078590 

Webpage: www.commonbyuncommon.com 

Other: Common develops concepts and services for future sustainable 

neighborhoods. With our first concept "Common Vask" we aim to reduce negative 

environmental consequences from laundry. Laundry harms nature and marine life by 

emitting chemicals and microfibres. Research suggests that synthetic textile fibres 

may be the main cause of primary microplastics in the oceans. 

The "Common Vask" pilot will take place in OBOS Living Lab in Oslo 2021-22 in 

partnership with OBOS. https://nye.obos.no/dette-er-obos/nyheter/bygger-testlab-

for-fremtidens-boliger 

 

Team fibrewitch from terryball concepts 

Contact person: terry@fibrewitch.com 

Other: The Fibrewitch household retro filter design casts some novel alchemy toward 

the wicked problem of ecological textile microfibre accumulation… evolving in a 

bubbling cauldron and eternally powered by empathy for the microcosmos. Status: 

The FW01 is a transparent & pragmatic end-user empowering device driven by 

circular, social equity design values.  Currently it’s moving towards TRL6/7 phase 

while executing some fresh new spells to help predict and improve performance 

variations going forward. The FW01 design concept has been demonstrated with 

potential to accumulate fibres effectively, and discussions are currently invited 

regarding further independent testing opportunities, standards development or 

simplified comparative testing methodologies. Potential positive synergies with in-

drum fibre reduction devices is also an area for future exploration as the FW01 

promises to be a pragmatic and affordable self-service unit for owners of such 

existing or emerging devices. On the short term, a forward looking manifesto is being 

drawn up and as the stars align a careful selection of fibre-fairy’s shall be invited to 

pre-test for any end-user turbulence… ensuring the first fibres settle in an orderly 

fashion. 

Team Aqua-Q from Aqua-Q AB 

Contact person: Sudhir Chowdhury, sudhir@aqua-q.se 



                        Final Report Zero Microplastics Challenge 2020                               

25 

7. Appendix 3 Concept details from Team NanoClean 

Concept details from Team NanoClean page 1 (4) 
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Concept details from Team NanoClean page 2 (4) 
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Concept details from Team NanoClean page 3 (4) 

 
  



                   Final Report Zero Microplastics Challenge 2020           

28 

Concept details from Team NanoClean page 4 (4) 

 


