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EXECUTIVE SUMMARY

The EUfundedREMEDIES project (Grant agreement ID: 101093964) is a comprehensive initiative
dedicated to the restoration of our seas and rivers by implementing innovative pathways for the
detection & monitoring, collection& valorisation and preventior& zero-waste of (micro)plastic

litter. With a strong focus on sustainability and environmental stewardship, the project aims to
address the pressing issue of plastic pollution through a multifaceted approach that encompasses
monitoring and detection, colleicin and valosation, and prevention and reuse of plastic waste.

At the core of the REMEDIES movement is the ambition to cultivate a plastiscious society

by actively engaging citizens in the fight against plastic polluitbrthe special emphasis on
oceans, seas and waters

The deliverable 3.30Zerowaste cosmeticss the outcome of Task 3.4. dealing with the
demonstration and upscaling of the zermaste cosmetics, and in particular, a seaweed coating
solution as a viable alternative to shampoo single use plastic bottles, built on the demonstration
of zero-waste cosmtics to the citizens addressed by one of the three REMEDIES pillars
(Prevention & Zerewaste). Within this deliverablgea citizenengagement methodology was
developed and implemented in-coeation workshops with varioustakeholdersTo reach the

level of citizen science demonstrator a multiple stage of learning steps when interacting with
citizens was done. Thus, to strengthen these interactions workshops and differentiate the
stakeholders as well as consider gender dimension inngsind adjusting the citizen science
approach, 19 different events were held by the NIC team, along with REMEDIES partners EXIT
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and ANGR, in order to receive feedback from the participants and end users on both the
methodological approach towards more efficient demonstrations and absorbed know how by the
participants as well as end user education on the zgeaste plastic free listyle.

The structure of D3.3 is divided into 7 chapters. It begins with an introduction to the-reaste
concept (Chapter 1) and builds on the kndwow of cosmetics preparation and packaging
(Chapter 2). It then covers the evaluation of the zesaste seaweed @iing innovation (Chapter
3), followed by the cadevelopment and careation of citizen science demonstration protocols
(Chapter 4), including the gender dimension, along with descriptions of citetated events and
outputs (Chapter 5). Chapter 6 showses theresults of thecitizen sciencactivities and Chapter

7 provides conclusions and future remarks.

Citizen science approach was preliminary used to develop the methodology for educational and
business workshop incorporating stakeholders from school children to policy makers. As a results
completion ofthree do-it-yourself guidelineB an opersource formag surveysto evaluate the
educationdengagement andender dimension and theommunication material taero-waste
community policymakers and businesses.

During the activitieslescribed in D3.3in the period 20232025, building upon the citizen science
demonstration approach, more than 500.000 peopkre reached through a combination ok
personevents, TV shows and social media engageméiitogether over 5.000citizens made
shampoo balls with seaweed zenamste coatinghave beenperformed The do-it-yourself
guidelines and surveysere successfully shared with more thas0 citizenfbusinessess a
potential replication of our zeravaste citizen sciencgemonstrators All the cocreated toolkits
are availabldn open accessas educational citizen engagement presentatiddditionally, a
preliminary zero-waste seaweed coating processarbon footprint and cradko-gate
environmental footprint was evaluatedand optimization feedback loopusing overall
environmental cosbenefit analysis, considering midpoint environmental prices per impact
categoryto optimize thestep in the final det-yourself guidelines protocols.
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Chapter 1: Introduction to zerewaste concept

In this chapterthe readers will be introduced to the concept of zero wasiecluding itslefinition usage
and implicationgor EU policy and citizen engagement communications.

1.1. The mission of zero waste cosmetics

Plan¢ Earthhas always followed zemvaste principles. For millions of years, up until the industrial era,
waste was not a developed concept because most discarded material from civilisations were used as inputs
for other processes, retaining their value in a circuay, just like nature doeslowever, what nature

has done through evolution, humankind needs to do by design today. On the lodmerwe are entering

a O0stormd of bi ol ogi carltriessr esour ¢
plan ahead and prepare themselves for the predictable future, the better their chaht®riving. Each

year, Earth Overshoot Daymarks the date when we have used all the biological resources that the Earth

can renew during the entire yegFigurel). To determine the date of Earth Overshoot Day, the Global

Footprint Network2, an awarewinning international research and nprofit organization, combines data

cl

andmakes t he most

December
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July

June

May

April
March
February

January

Figurel: Earth overshoot dayeryyea in the period df971-2025 (Sourceonling

1 Earth

©

mat e

reasonabl

Earth Overshoot
1971 - 2025

\\\\\\\\\\\\\\

1 https://www.overshootday.org/(accessed 1.12.2025)

2 https://www.footprintnetwork.org/ (accessed 1.12.2025)

3 https://www.genevaenvironmentnetwork.org/resources/updates/eartivershootday/ (accessed 1.12.2025)
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Systematically advance resilience and sustainability through thorough exploration of renewable biomass
and waste streams, not only to replace current practices, but primarily to create new-adtled products

and energy. Embrace a zen@ste approach bylasing loops, reducing material use and emissions, and
protecting the environment and resources for future generations.

In this context, the evaluation of both the biological concepts presented in natural ecosystems and
(bio)desigrbasedapproach camelp reverse the trenaf overconsumption of singlese itemswhich are
unnecessary for. most peopleds I|ives

A dedicated case study on building circular (bio)economies examined the circular economy as a system in
whichmaterials do not become waste and nature is regeneraféithin this logig products and materials

are kept in circulation through processes like maintenance, reuse, refurbishment, remanufacture, recycling,
and compostinglhe circular economy is model of production and consumptiomwhich involves sharing,
leasing, reusing, repairing, refurbishing and recycling existing materials and piadastisng as possible
thereby extending product life cyclesn practice this meansreducing waste to a minimum. When a
product reaches the end of its life, its materials are kept within the economy wherever pogsiblegh
recycling allowingtheseproductsto be usedproductively again and agaim,screating further valuelr'he

circular economy is examindd terms ofeconomic prosperity, along with environmental quality and its
impact on social equity and future generations. Nonetheless, business models and corselmgrsur

are identifiedas enablers of the circular economy. The circularity strategegin with the3Rs (Reduce
ReuseRecycle)extend tothe 4Rs (Reduc®euseRecycleRecover) progresso the 9Rs (Refus®ethink
ReduceReuseRepairRefurbishRemanufactur&kepurposeRecycleRecover) anagven thel2Rs (Refuse,
Rethink, Reuse, Repair, Refurbish, Rematwria Repurpose, Recycle, Research,ski#, Redesign, Re

vision and Recover)n manyinstancesan R - based approach is also usiedconnedion with the zero-

waste descriptionalthough this does not always align with zevaste principlesTherefore, a holistic
definition going beyond the Res been consideredror this and the case of zewaste cosmetics the

logic described next is followed.

1.1.1 Crafting thelefinition of zero waste
One of the most used definitianis from the Zero Waste International Alliance, which was updatedian

adopted by the ZWIA board December 2018. This restructuring aligns the defintibim the guiding
principles of the Zero Waste Hierarchy to create a globally accessible statement of méaning.

eZero waste is the conservation of all resources
recovery of products, packaging and materials without burning, and with no discharges to land, water, or air th

threaten the environment or humana | t h ¢

One of the primary goal#n organizing the Zero Waste International Alliance in 2002 was to establish
standards to guide the development of Zero Wasterldwide. The Planning Group of the Zero Waste

4 https://zwia.org/zerowaste-definition/ (accessed 1.12.2025)
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http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/573899/EPRS_BRI%282016%29573899_EN.pdf
https://zwia.org/zero-waste-definition/

International Alliance adopted the first pemviewed internationally accepted definition on 'N'ovember 29,

2004. The revised definition adopted by the Zero Waste International Alliance on Augu&009, is
providedbelow.

0Zero Waste is a goal that is et hi chardgingtheiclifestydemi c al |
and practices to emulate sustainable natural cycles, where all discarded materials are designed to become resou
for others to use. Zero Waste means designing and managing products and processes to systematically avoid
elimnate the volume and toxicity of waste and materials, conserve and recover all resources, and not burn or bu
them. Implementing Z&kaste will eliminate all discharges to land, water or air that are a threat to planetary,
human, animal or plant health.©o

Movingfrom these definitions in a holistic sense to practical implementationsst approachedollow
previouslyestablishederminologyaligned wittthe circular economy.

The evolution of the circular economy to zenwaste, which is used asphilosophy and set of principles
aimed at minimizing waste generation and promoting the sustainable use of resasinest typically
presentedasthe zero-waste pyramid shown in Figure Zhe goal is to create a circular econonmywhich
products are designed, used, and repurposed in a way that eliminates the concept of waste. Key principles
of zero-waste include:

)

-
Zero Waste Pgramid 1.0 |

(Aka Resource Stewardship)

(g '\ Reconnect with nature € ourselves /

% \ Rethink /
|| _____ \ Kedesign /
R —\ Keuse / Repair / Reshare /

@CZ\E‘; \ Kec:’cle /Compost /

e Recover

Enabling policy environment ———>

© Elise Motalli & Harald Fried|

Figure: Typical presentation of agaste pyramid @Elise Motalli & Harald |

Reducingonsumption: Prioritizing the reduction of unnecessary purchases and avoidingusiagiems.
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Reusing: Extending the life of products through repair, repurposing, or sharing.

Recycling: Ensuring materials are recycled properly to keep them in the production cycle.

Composting: Returning organic waste to the earth through composting or anaerobic digestion.
Redesign: Encouraging the design of products and systems that are durable, repairable, and recyclable.

The ultimate aimof zerowaste, in line with the circular economys to send nothing to landfills,
incinerators, or the environment, and to shift toward a sustainable, ckeeol system. Zerewaste applies
to individuals, businesses, communities, and governments.

These two approachésto optimise and to influence, or to séllconverge in the zeravaste movement,
which encompasses minimising the amount of waste we produce in general. Living-&eeaktestyle is
theoretically possible; in practice, it is easiddghan done. More and more people are realising the effect
their contributions to waste have on the environment.

The concept is based on five main principles, al s

1 Refuse: Consciously refuse waste, such as unnecgsaakgging. More broadly, avoid what we
consume in general. The less we consume (or refuse), the less is produced for disposal later.

1 Reduce: Reduce what we consume and aim for a more minimalist lifestyle. How many pieces of
clothing do we own that we have not worn in years? Resources were used to produce those items.
Reducing what we own or do not require can make it easier to sell @nate items that may be
useful to others.

1 Reuse: In recent years, singige products have surged. Such items benefit producers more than
consumers, as they require continual repurchase. More and more throwaway products are
produced than items are repaired.

1 Recycle: Items left over after applying the first three principles should be recycled. This helps
conserve resources.

T Rot (Composting): Compost whaualityymanure tbosaildt consu

1.2.Zero-waste cosmetics current state of mind

As businesses and individuals continually seek to reduce costs, optimize ihegpaaations, ancidopt

0 s magolutibns, zero-waste is becoming a trend and creating buzz across Europe and beyond.

|l mpl ementing a business idea often means working v
like waste because ihdicatesa system inefficiencyWaste not only coss businesses money, but it also

reflects poordesign. As circular thinking gains popularity, leaders around the worldeacgnisinghe

strong alignment betweethe zero-waste philosophy and business performance.

Is following zerewaste really possible at home“bkginswith purchasing decisions, proper planning, and
setting up a system for what, and how, materials enter your home in the first place. There are many blogs,
videos, and books published to help people transition towarderowaste lifestyleUltimately, it is mostly

:**‘3 Co-funded by
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a matter of conscious shopping and proper waste separation at home; however, this level of engagement
is often driven primarily by womeén

Our cities and municipal waste management systems still $igadicant progreseo make beforezero-
wastebecomes mainstreamnand our mission is tadvancehis discussion at the European level. Until then,
there are manyactionsindividualscantake to cut costs, live smarter, and redudbeir environmental
footprint.

Mainstream zero waste cosmetics are distinguished by certain criteria that make them particularly
sustainable. For instanaegardingpackaging, cosmetic brands aim to establish a recycling loop that truly
gualifies a product as "Zer@/aste." This often involves refillable systems, where packagireused

multiple times, eliminating the need for new resources since the existing packaging is simply refilled.
Additionally, incorporating upcycled ingredients is a key aspect of-waste cosmetics. Upcycling
transforms byproducts or waste from production into new, valuable materials or products. Many natural
cosmetic formulations include ingredients derived from upcycled sources, often originating from food
processing waste. Examplenclude lemon or orange peels, tea or coffee grounds, and dried fruit seeds,

all of which can be repurposed for use in natural cosmetic products. Although many brands have made
significant progress, integrating their products into a cleleeg system igust the beginning. For zero

waste cosmetics to driveeal industry change, they need to become mainstream. Proper disposal of
packaging by consumers is crucial to support circular business models, as the separation and recycling of
materials are vital components of circular cosmetics. Consumers can contribateomging and correctly
disposing of zero waste products, and every purchase of a sustainable cosmetimbedibe industry

towards positive change. As the popularity of circular beauty grows, many brands are now adopting circular
economy principles, especially in response to increasing consumer demand for clean, sustainable products.
But what exactly does abrolédoesitplayinthe lmeauty ntlustry,@andmteaea n ? W
criteria must a product meet to be considered circulak? these questions bring the consumer to the

point when in orderfor a conscious decision to be madmth educational and experientially step can be
beneficial

1.3 Legislave push towardseducing plastic pollutiowithin the EUand beyond

The EU aims to become a forerunner in the global fight against marine litter and plastic pollution. EU
rulesseekto reduce the volume and impact of certain plastic products on the environment.

Data published by Eurostat showed that the EUds 2
tonnes of packaging madl®m paper and board, plastic, glass, wood, metal and other materials in 2022,

the latest year for which statistics are available. This was 1.4 million tonnes less than in 2021. Per capita
arisings alsdell from 190.1 to 186.5 kilograms. In 2021, the recycling rateirned to an upward trend
reachng39.796,7

5 https://srip-kroznogospodarstvo.si/wgontent/uploads/2022/01/Strokovneagradivo.pdf(Accessed 29.12.2025)
® https://ec.europa.eu/eurostat/web/productseurostatnews/w/ddn-202310191 (accessed 1.12.2025)

7 https://www.euwid-recycling.com/news/policy/etpackagingvasterecyclingrate-increasesamid-lower-arisings
290525/(accessed 1.12.2025)
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Singleuse plastic products (SUPs) are used once, or for a short period of time, before disicayded

The impacts of this plastic waste on the environment &odhanhealth are global and can Isevere
Singleuse plastic products are more likely to end uptire sea than reusablalternatives The 10most
commonsingleuse plastic item$undon European beaches, alongside fishing gear, represent 70% of all
marine litter in the EB,

The 10 items being addressed by the Directive: are
Cotton bud sticks
Cutlery, plates, straws and stirrers
Balloons and sticks for balloons
Food containers
Cups forbeverages
Beverage containers
Cigarette butts
Plastic bags
Packets and wrappers
Wet wipes and sanitary items

1.3.1 Reduce packagingestrict certain typesand ban forever chemicals

The rules, which have been provisionally agreed on withBbeCouncil,set packaging reduction targets

of (5% by 2030, 196 by 2035 and 1% by 2040) and require EU countries to reduce the amount of plastic
packaging wast@ particular To reduce unnecessary packaging, a maximum empty space rati®®fss50

set for grouped, transport and-eommerce packagingManufacturers and importers will also have to
ensure that the weight and volume of packaging are minim@edain single use plastiackaging types

will be banned from 1 January 2030. These include packaging for unprocessed fresh fruit and vegetables,
packaging for foods and beverages filled and cons
e.g. condiments, sauces, creayrsigar), accommaodation miniature packaging for toiletry products and
very lightweight plastic carrier bags (below 15 micronB). prevent adverse health effectijrther
restrictionswill ban theuseofse al | ed o0 f or e v-amd potyfluerinaited alklyl substagcpseor
PFASSs) above certain thresholds in food contact packaging.

8 https://environment.ec.europa.eu/topics/plastics/singléseplastics_eracessed 1.12.2025)
9 https://www.europarl.europa.eu/news/en/presem/202403011PR18595/deah-new-rulesfor-more-sustainable
packagindn-the-eu (accessed 1.12.2025)
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1.3.2Encourage reuse and refill options for consumers

Specific 2030 reuse targets are foreseen for alcoholic andahawholic beverages packaging (except e.qg.
milk, wine, aromatised wine, spirits), transport and sales packaging, as well as grouped packaging. Member
states may grant a fiweear derogation from these requirements under certain conditions.

Final distributors of beverages and takeay food will have to offer consumers tlgtion to bringtheir
own container. They will also be required to endeavour to offer9a®f products in a reusable packaging
format by 2030.

1.3.3Recyclable packagingprovedwaste collection and recycling

Under the new rules, all packaging (except for lightweight wood, cork, textile, rubber, ceramic, porcelain
and wax) will have to be recyclable by fulfilling strict criteria.

The measures also include minimum recycled content targets for plastic packaging and minimum recycling
targets by weight of packaging waste.

By 2029, 90% of single use plastic and metal beverage containers (up to three litres) will have to be
collected separate)yeither throughdepositreturn systems or other solutions that ensure the collection
target isachievel

1.3.4REACH directiveor intentional additions of microplastics in cosmetics

To tackle microplastié8 pollution while preventing the risk afharket fragmentation, the Commission
requested the European Chemicals Agency (ECHA) to assess the risk posed by microplastics intentionally
added to products and whether further regulatory action at EU level was needed. ECHA concluded that
microplastics intentioally added to certain products are released into the environment in an uncontrolled
manner andecommendedestrictingthem.

Based on the scientific evidence provided by ECHA, the Commission drafted a restriction proposal under
REACH! that was positively voted by the EU countries and successfully passed the scrutiny of the
European Parliament and the Council before being adopted.

19 Microplastics are small plastic particles that are found in countless conventional cosmetic products such as scrubs
and toothpaste, whereby many of these particles conpdasticisers and phthalates which can be hormonally active

or even toxic. These tiny particles are set free in the environment via our drainage systems. Furthermore,
environmental toxins accumulate on the surface of microplastics.

11 https://eur-lex.europa.eu/eli/req/2023/2055/0{accessed 1.12.2025)
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The Commission is committed to fighting microplastics pollution, as stated iktihepean Green De#l
and the newCircular Economy Action Plah In the Zero Pollution Action Pla¥, the Commission sea
target to reduce microplastics pollution by 36 by 2030.

As part of these efforts, the Commission is working to reduce microplastics pollution from different
sources: plastic waste and litter, accidental and unintentional releases (e.g. plastic pellgtrdoss,
degradation or release from clothing), as well as intentional uses in products.

The European Commissiohas takenanother major step to protect the environment by adopting
measures that restrict microplastics intentionally added to products under the EU chemical legislation
REACH. The new rules will prevent the release of about half a million tonnes of microplastidhie
environment They will prohibit the sale of microplastics as such, and of products to which microplastics
have beenintentionallyadded and that release those microplastiisring use. When duly justified,
derogations and transition periods for affected parties to adjust to the new wiksipply.

The adopted restriction uses a broad definition of microplastitscovers all synthetic polymer particles
below five millimetres that are organic, insoluble and resist degradation. The purpose is to reduce
emissions of intentionlgl addedmicroplastics from as many products as possible. Some examples of
common productswithin the scope of the restriction are:

Granular infill material used on artificial spesurfaces the largest source of intentiongladded
microplastics in the environment.

Cosmetics, where microplastiere used for multiple purposes, such as exfoliation (microbeads)
or obtaining a specific texture, fragrance or colour

Detergents, fabric softeners, glitter, fertilizers, plant protection products, toys, medicines and
medical devices, just to name a few.

Products used at industrial sites or not releasing microplastics during usexameptfrom the sals ban,
but their manufacturers will have to provide instructions on how to use and dispose of the product to
prevent microplastics emissions.

1.4.MissionRestore our ocean and waters by 2030

REMEDIES project is part of the EU Missions are {acgéde initiatives under Horizon Europe designed to
tackle major global challenges, such as climate change, cancer, soil health, ocean restoration, and the
development of climataeutral and smart citiesThey set clear, timé&ound goals and bring together
research, policy, and stakeholders to drive innovation and deliver concrete solutions for societal benefit.
The Mission Restore our ocean and waters by 2{Bfyure 3)provides a systemic approach toeth

12 https://commission.europa.eu/strategand-policy/priorities2019-2024/europeangreendeal _en
(accessed 1.12.2025)

13 https://ec.europa.eu/commission/presscorner/detail/en/ip 20 424ccessed 1.12.2025)

14 https://ec.europa.eu/commission/presscorner/detail/en/ip 21 23{kcessed 1.12.2025)
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protection and restoration of the ocean and Europe's seas and waters by 2030, fostering a sustainable
marine and freshwater environment. riven by research and innovation and aligning with the European
Green Deal targets, the Mission is addressing threecigipeobjectives with clear 2030 targets for:
protecting and restoring marine and freshwater ecosystems and biodiversity; preventing and eliminating
ocean, sea, and water pollution, and ensuring a sustainable, eaetnal, and circular blue economy.

RESTORE OUR OCEAN & WATERS

BY 2030

Figure3: Mission Restore our Ocean & Water V{Saaisce: online)

The Mission supports the implementation of key EU policies and regulatory initiatives for the ocean, seas,
and waters, including the EU Biodiverstlyategy and Nature Restoration Regulation, the EU Action Plan
Towards Zero Pollution for Air, Water, and Soil, the European Climate Law, the European Water
Resilience Strategy, and the European Ocelden Pact .
prosperity by driving both green and digital transitions across these vital ecosystems.

The Mission supports United nations Sustainable developmentlgoalSDG 14 by regenerating our
oceans and waters and SDG 6 by ensuring the availability and sustainable management of water and
sanitation for all, in addition to contributing to achieving most other SDGs, including climate action
(SDG13) and the sustainisity of cities and communities (SDG11).

Through research and innovation, public engagement, and targeted blue investments, this Mission takes a
systemic approach to:

1. Protect and restore marine and freshwater ecosystems and biodiversity, in line with the EU Biodiversity
Strategy 2030

2. Prevent and eliminate pollution of our ocean, seas and waters, in line with the EU Action Plan Towards
Zero Pollution for Air, Water and Sail

3. Make the sustainable blue economy carlyeutral and circular, in line with the proposed European
Climate Law and the comprehensive vision outlined in the Sustainable Blue Economy Strategy

15 https://social.desa.un.org/2030ageneadgs(accessed 1.12.2025)
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REMEDIES as mission ocean Mediterranean Sea basin lighthouse project is focused nompadie 2
preventing the plastics and microplastics pollution in the Mediterranean, fofjtivese specific objectives.

1 Reduced pollution from litter, plastics and microplastics in Europeens.

9 Accelerated uptake of innovative solutions to prevent and minimize pollution of rivers by litter,
plastics andanicroplastics.

1 Effective monitoring of litter, plastics and microplastics in freshwaters to implement the Water
Framework Directive and Marine Strategy FramewBbikective.

1 Reduction by at least 50% plastic litter at sea and by at least 30% microplastics released into the
environment.

f Contribution to the Mi ssi onds Digital Ocean
observations and open data and knowledge sharing.

1.5REMEDIES zenwaste seaweed coatingnovationobjectives and implementation
methodology

This section specifies the zemaste seaweed coating specific objectives incorporating citizen science
activities and demonstrating innovation gagilgand itsshort-term, longterm, and measurablexpected
impact

Specific objectivesfthede | i ver ab lwea s3t.e3 cooklemeat i cs 6 within Task

1 Develop and demonstrate a seaweledsed, zeravaste coating as an alternative to conventional
singleuse plastic shampoo bottles.

1 Validate the feasibility of scalable production at pilot or demonstration scale.

1 Engage citizens and stakeholders through structuredreation and citizen science activities to
develop methodology tarive adoption of zerewaste cosmetics.

1 Createopenaccess guidelines, educational materials, and replieatiaty protocols for broader
uptake.

9 Establish measurable milestones for product performance, environmental footprint, and citizen
engagement outcomes.

The projectintroduces a seaweeldased zerewaste coating for cosmetic applications that eliminates
singleuse plastic bottles, enabling circular packaging andeerdd lifecycle transparendfFigure 4)
Addresses the lack of scalable, consumeady, zerewaste cosmetic solutions that couple effective
product performance with a verifiable reduction in plastic waste and a transparent, etigaged pathway

to adoption. Fills a market and societal gap between innovative, sustainable packaging materials and real
world consumerehaviouy supported by operaccess, careated demonstration protocols.
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SHAMPOO

|“/
SEAWEED COATING

RUB THE MARBLE UNDER APPLY SHAMPOO RINSE THE CREATE
THE WATER UNTILLIT FOAMS ON THE HAIR SHAMPOO OUT OF HAIR ZERO WASTE

Figure4: Graphical representation of the seaweed zemste shampoo innovation. (Author: Mirica Karlovits)

As an expected shorterm impact of Deliverable 3.3, the project aims to stimulate a aesste solution

by demonstrating the technical viability of a seaweed coating as a cosmetic packaging alternative at multiple
demonstration scales, and by building iazen engagement framework that brings together diverse
stakeholderg(schools, policymakers, and busine}ssdeng with replicable engagement materials, while
generating initial lifeycle data and a cradte-gate environmental footprint for the seaweed coating
process. In the medium term, the initiative seeks to validate scalable production pathways, expand
stekeholder participation, and begin to quantify reductions in plastic packaging waste through pilot
deployments, supported by opaccess guidelines and demonstration protocols to enable replication. In
the long term, its goal is to establish a scalableutar packaging solution that significantly reduces plastic
bottle waste in the cosmetics sector and informs policy incentives for-reaste initiatives, complemented

by a validated opeaccess repository of guidelines, tools, and metrics that enabldcadpin and
adaptation across other sectors and regions. Measurable indicators include the number of demonstration
events and participants with a corresponding rise in awareness and knowledge abeweateacosmetics,

the numberof seaweed coatingroduds produced and bottles displaced per cycle alongside citadle

gate reductions in plastic packaging waste, the publication ofapesss guidelines and toolkits plus the
release of opeftlata assets and dashboards, feedback scores from citizen scientistschnsers, and the
adoption rate among pilot retailers or partners, as well as environmental performance metrics such as
preliminary carbon footprint, energy use, and resource intensity improvements versus baseline packaging.
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Chapter 2: Building upon kneWow of cosmetics formulations

In this chapter, we introduce cosmetics (primarily shampoos, soaps, and shower gels) and provide
background on their formulations. This knowledge is essential for both ciizemmce demonstrations and
potential end users to inform future decisions wheglexting zerewaste solutions. As presented in the
previous chapter, zeravaste is considered in all aspects, not only in production and sourcing of ingredients
but also in packaging choices and -efilife considerations. For the REMEDIES citigeience
demonstration, the preparation of the shampoo formulatiowhether liquid or solid- is not mandatory,

since all activities and processes rely on commercially available brands of shampoo. Hbaeugthis
knowledge broadens our reach and supports a viable business model for both small and large shampoo
producers seeking plastiand packaginfjee zercwaste seaweed coating options, while allowing us to
pursue an opefscience approach to citizestiene activities.

2.1. Solid and liquid shampoos propertiggyredients anehstruction for its production

Here we present information on the properties and preparation of solid and liquid shampoos, along with
a section on the use of seaweed compounds in tHfeseaulations.

2.1.1Solid (hard) shampoo

Belowis alist of the most recognised properties of the solid (hard) shampaasdtheir downsides.

f Holdsl ittle to no water. itds concentrated
ingredients

1 Typically rubbed directly onto wet hair to createlather or lathered between the hands
and then applied tohe hair.

1 Needs to be stored in a dry place to prevent it from dissolving or becoming mushy. Soap
dishes with drainage aideal.

1 Generallyrequires minimal packaging, often just a paper wrap or a small cardboard box,
making it more ecefriendly.

1 Has a lower environmental footprint due to less packaging and a smaller shipping weight
and volume, reducing carbon emissions

1 Has donger shelf life due to the lack of water, which reduces the risk of microbial growth

1 More traveHriendly as it doesn't count towards liquid limits in caoy luggage and is less
likely to spill.

1 May be harder to control the amount used per wash, potentially leading to overuse or
underuse until the user getccustomed.

1 Generallyless versatile in terms of altering the formula once #g@sbutcan be customized
in terms of ingredients before it is solidified.
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Mostly usedngredientso makesolid shampooare listed in Table hlongwith the percentage, role and
function of each ingredient.

Tablel: Mostly utilized ingredients in liquid shampoos with their role andlienctipplied for use.

Function

Colorants (optional)

Name Percentage Role
50% Primary surfactant Cleansing action by removing dirt a
Sodiumcoco-sulfate oils from the hair and scalp
15% Secondary surfactant (mildq  Helps boost foam and reduce the
Cocamidopropybetaine amphoteric). potential irritation caused by primary
surfactants
Emollient and thickener | Moisturizing properties and helps tg
Cetyl dcohol 5% thicken the shampoo bar, making i
more solid and stable
Nourishes and conditions the hair,
Sheabutter 5% Emollient providing moisture and reducing
dryness

Adds moisture and helps to solidify

Cocoabutter 5% Emollient the bar, giving it a stable structure
1-2% Fragrance and therapeutiq Adds a pleasant scent and can prov

Essentiabils (optional) benefits additional benefits likantrdandruff
or soothing properties depending of

the oil used
10% Solvent Helps to dissolve other ingredients
Distilled water and blend them uniformly
1% Antimicrobial agent Prevents microbial growthextending
Preservative (e.g., the shelf life of the shampoo
phenoxyethanol)

as needed Aesthetic additive Adds color to the shampoo bar for

visual appeal
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Below are themstructionsin 5 main stepdor preparingthe solid shampoas

1.

Melt Phase: In a double boiler, melt tHeeabutter, cocoabutter, andcetyl dcohol together
until fully combined.

Dry Phase: In a separate bowl, mix tsmdium coco-sulfate with thecocamidopropybetaine.
Slowly add the melted butter mixture to thery ingredients while stirring continuously.

Wet Phase: Add the distilled water to the mixture and continue to stir. Add the preservative
and essential oils (if using).

Moulding: Pour the mixture into mads and press it firmly. Allovit to cool and harden
completely, which may take several hours.

Unmuolding: Once solidified, gently remove the shampoo bars from thaldsoand let them
cure for a day or two before use.

2.1.2Liquid Shampoo

Below are the most recognised characteristics of liquid shampoosheddownsides.

T

Contain a significant amount of water, which acts as a base to dissolve and mix other
surfactants anéhgredients.

Poured into the hands and then massaged into wet hair to creddéhar.

Stored in bottles, typically plastic or glass, and do not require special considerations
beyond keeping the bottle closed and in a reasonably plzae.

Require bottles, often made of plastiwhich can contribute to plastic waste unless
recycledproperly.

Heavier and bulkier to ship due to water content and packaging, leading to a higher carbon
footprint.

Require preservatives to prevent microbial growth due thigh water content, and
generally hee a shorter shelf life compared to solfdrmulations.

Needs to be within airline liquid limits for cargn luggage and can potentially spill if not
sealedproperly.

Easier to measure and control the amount used paish.

More versatile for adding or modifying ingredients, such as additional conditioning agents,
fragrances, ocolorants.

List of the hgredientsdn liquid shampaosare presented in Table: 2
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Table2: Ingredients of liquid shampoo witblésand functiomhen applied for use.

Citric Acid

Name Percentage Role Function
60 % Solvent Acts as the base and dissolves other
Distilled Water ingredients, creating the liquid medium of t
shampoo
20% Primary surfactan{ Maincleansing action by breaking down oi
Sodiumlaurethsulfate and dirt
Enhances foaming, reduces irritation, anc
Cocamidopropyl 10% Secondary helps to stabilize the formula
betaine surfactant
Attracts moisture to the hair and scalp,
Glycerin 3% Humectant providinghydration and preventing dryness
Improves hair elasticity, moisture retention
Panthenol\itamin B5) 1% Humectant and | and gives a smooth appearance to the ha|
conditioning agen
1% Protein additive | Strengthens and repairs hair by penetratir]
Hydrolyzedsilk the hair shaft and providing a protective lay
protein
1-2% Fragrance and | Adds a pleasant aroma and can providieer
Essentiabils (optional) therapeutic benefits based on the type of essential oi
- benefits used (e.g., soothing, axgtéandruff)
1% Antimicrobial Prevents the growth of bacteria and mold
Preservative (e.g., agent ensuring the product remains safe and
phenoxyethanol) effective over time
Below 1% pH adjuster Balances the pH of the shampoo to a seal

friendly range (typically between 5 and 6)
ensuring it is gentle and effective
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A stepby-step instructionfor preparingliquid shampoas

1. Agqueous Phase: Heat distilled waterinalamge x i ng container to about

2. Surfactant Phase: Slowly ambdlium laurethsulfate andcocamidopropybetaine to the heated
water while stirring gently to avoid excessive faam

3. Humectant Phase: Adglycerin andpanthenol to the mixture. Stir until fullincorporated

4. Protein Phase: Add thieydrolyzedsilk protein and continue stirring.

5. Cooling Phase: Allow the mixture to cool to room temperature, then add the preservative and
essential oils.

6. pH Adjustment: Useitric acid to adjust the pH of the shampdo between 5 and 6.

7. Bottling: Pour the finished shampoo into bottles using a funnel. Cap and label them accordingly.

2.13. Seaweed based ingredients in cosmetics

Lately, the interest in seawedthsed cosmetics is growing because it is a major source of active
compounds with a wide range of applications. It contains a lot of bioactive compounds such as proteins,
amino acids, lipids, vitamins, enzymes, minerals angt more. In addition, seaweed tasw cytotoxicity

and a low allergen content.Seaweed components can be integrated into cosmetics as thickeners,
antioxidants, moisturizers, emulsifiers and gelling agérts.incorporation of seaweed was successful in
different physical form$roducts are commercially available in soaps, shampoos, sprays, hydrogels and
creams. Extracts from seaweed are also used in facial cleansing products, masksg neakevers, bath
additives and products to prevent cellulitthemicalractions of seaweed also offer technibahefitsand

can be used to improve the texture, colour or stability of cosmetic products. pbeential for utilisation
makes seaweed environmentally friendly. Furthermore, algae are low cost and renevhdtiiemakes

them even more attractive.

2.2. Overview of conventional packaging for cosmetics

The primary benefit of shampoo packaging is the safety and protedtigmovides against heat, light,
moisture, and pollutionThis is essential fomaintaining the originality, fragrance, and qualitythef
shampoaurtil it reachesusers.

2.2.1Solid shampopackaging
Within Table 3 packaging types, material made erfiyironmental impact and airound advantages and

disadvantages are presented for the solid shampoos.
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Table3: Representation of the option for solid shampoo primary packaging.

REMEDIES

Packaging Material Cost Environmental Advantages Disadvantag
Impact es
Paper wrap Recycled paper, kraff 0 0 . -@ 2D . 1 Highly sustainable] Economical, | Offers limited
paper or waxed per unit biodegradable, and  lightweight, protection
paper (the last one recyclable. minimal from
provides a slight environmental | moisture, can
barrier to moisture, impact. tear easily.
helping to protect the
bar
Cardboard Recycled cardboard] G0 .-Ii® . § Recyclable and | Provides more | Bulky, can be
Boxes or kraft paper per unit often made from structure and damaged by
cardboard depending on | recycled materials| protection than moisture
size, thickness, paper wraps,
and print quality customizable foi
branding
Metal tins Reusable or tinplate| 0 0 .-21@ . ( Reusable and Durable, offers | Heavier, more
per unit recyclable, though good expensive, and
depending on | energyintensive to protection, can dent easily
size and materig produce. reusable.
quality
Biodegradab Pant based plastics Aligned with ece Decompose
le or cornstarchbased friendly branding faster
compostable materials or other
materials biodegradable plastig
Less common but Reused and Heavier and
sometimes used for recycled fragile
Glass

premium products

2.2.2Liquid shampo@ackaging

Within Table 4 packaging types, material made erfiyironmental impact and airound advantages and
disadvantages are presented for the liquid shampoos.
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Packaging Material Cost Environmental Advantages Disadvant
Impact ages
Plastic PET 00.-1®@. 50 Often not lightweight, durable, anq Environme
bottles (Polyethylen| unit depending onf  biodegradable, can be recycled ntal
e size, type of contributes to (especially PET and | concerns,
Terephthalat| plastic, and desig| plastic waste; somq HDPE). cheap to potential
e), HDPE plastics are produce, customizable for
(High recyclableput the leaching
Density recycling rates vary chemicals
Polyethylene
), or PP
(Polypropyle
ne).
a0.-3@.50 Reusable and Non-reactive, offers a Fragile,
unit depending o[  recyclable, but premium feel, can be heavy,
Glass bottles Glass size, design, and energyintensive to reused orrecycled expensive
quality produce and to ship
transport
00.-m@ . 00| Reusable and highl Durable, lightweight, More
. unit depending on| recyclable; more | offers good protection, | expensive,
Aluminium Aluminium size and finish eco-friendly than can be reused or can dent.
bottles plastic. recycled easily.
Refillable Glass, Varies widely Designed for Reducessingleuse Higher
containers aluminium, depending on multiple uses, packaging, customizabl{ initial cost,
high-quality material and reducing waste eco-friendly requires a
plastic design (approx. over time. system for
01.-@®. 00 refills.
unit)

Summanpof the main assets from different material types for cosmetic packaging:

0 Cheapest Options: Paper wraps and plastic bottles, though they tiffezent environmental
impacts.

0 Mid-range Options: Cardboard boxes and aluminium bottles, balancing cost with sustainability.

0 Most Expensive Options: Glass bottles and metal tins, offering durability and a premium feel, but

with higherproduction and environmental costs.
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A plastic bottle for liquid shampoo might cost arouadd.15 per unit for a standard (250 ml) size.
A glass bottle of the same size might cost arodrid00, reflecting its premium nature and higher
production cost.

A metal tin for a solid shampoo bar could cost arouind.75, offering durability and reusability.

¢ O«

(@]

2.3 Overview of the alternativédrands and solutiondo conventionalpackaging

This section provides readers with an overview of alternative cosmetic packaging designs, describing their
main claimed benefits and unique value propositions for consumers. FEgllmstrates representative
packaging options when explorikgyword osustainable cosmetics packaginghen building a unique

brand packaging can play as much as important role as a product qualityPitsstiic is still mainstream

and innovations on the real alternatives in terms of volume of production are not yet seeaitoight.

Figuré: Representative image from Pinterest when you search for Sustainable pasmagiigSurce: Pinterest)

The following section presents the transitidrom design tothe use of selectedcommerciallyavailable
products from the cosmetics sectgraimingo highlightmarketniches angrovidefurther insight intothe
claims and operational modetlsat connect companie® consumersin any case the evaluation of the
claimsis not considered to be part of this chapte€ritically minded readersnay refer tosection 3.3.1.
for guidance on how to approach topissich asngredients, packaging and end of dibasiderations
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123zero - Sustainable hoteand outdoor festivalscosmeticsin paper
packaging

All 123zero beauty products for hair and body come without plas
packaging and do not contain any microplastics or water. The quanti
products is carefullyhought throughto avoid generatingny unnecessa
waste that would burden the environment.

The convenientwrapping is made from virgin paper with a biodegrada
print (Figure6). When the wrappings opened it gets wet and shrinks
allowing it to be disposedf in the paper bin. What remains is raw materi
not waste. Thecontents benefitpeople, while the packaging benefit
nature.123zero is also part of thEUMissionoRestore ourOceanandWaters by 203@ project Inspiréé

In Figure7 KanKar®1snatural ingredients formulfor cosmeticds shownwith aluminium packaging aad

refill subscription model Figure6: 123zero paper packagin
of the shampoo gel and soap as
powder (Source: online)

FigureZ: Demonstration of aluminium can like igdidikdaging for shamp@&murce: online)

An estimated 75% of allluminiumever produced is still in use tod&y
making it an almost infinite and truly circular packaging material. It's
readily recyclable inurb siderecycling, durable, waterproof and rising in
popularity within the beauty industry. Aluminium offers excellent
protection byprovidingan impermeable metal barrier to light, ultraviolet
rays, water vapour, oils and fats, oxygen amdro-organismsmaking it

an excellent material choice for protecting cosmetics, particularly
skincareproducts from external aggressors.

Ideally, beauty and personal care products woulcbhekaged in materiatbat generatezero waste and
recent innovations in the space are making this concept a re@hgbody wash is transformed into a rich

foam while the creative outer packaging completely dissolves when exposed to water and contains no
microplastics, ensuringothingis left behind Figure8)1e.

1. Cleanser is a sheet that is in a dissolvable sachet that dissolves dowrathe
2. Add-water allover cleanser.
3. It createsfoam, which you use tolean.

16 hitps://inspire-europe.org/solutions/zerewaste-cosmetics/(Accessed 1.12.2025)

17 https://www.kankan.londorfAccessed 1.12.2025)

18 https://international-aluminium.org/landing/75of-all-aluminiumeverproducedis-still-in-usetoday/ (accessed
1.12.2025)

B https://cleanwith.plus/ (Accessed 1.12.2025)
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4. sachetdissolveand disappears in 30 seconds with water the sachetsnadeof Wobd“f)ﬁlp"f‘ro'm
responsibly managed forests. The ink isit@newable and FDA approved.

oy " N —
PLUS e PN R,

o & Uy

g - - — 5

\ N =t

Figure8: Example of dissolvable naked packaging (Source: online)

Thep r o d uctaiens abaut the produdre less waterless weightzero singleuse plastic80 % less CQ
emissions in shippirand38 % less water used imanufacturing

Another approach to zero waste packaging is creating formulationseliratnatethe need for packaging
altogether, otherwise known as 'naked' packaging. Typically associated with soap, naked formats are
appearing imther areas of the personal care industry. From hair care cubes to solid skincare formulations
personal care brands are getting creative and developing new ways to create products that offer the same
benefits as their traditional counterpartsjthout the packaginfFigure9)2o,

-
BEAUTY KUBES
by

i S

o

Figure9: Beauty cubes with no primary packaging for their natural skin care line. (Source: online)

20 https://beautykubes.co.uk{accessed 1.12.2025)
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Chapter 3: Zerewaste seaweed coating innovation for cosmetics and
its environmental footprintassessment

3.1. Zerowaste seaweed coating innovation

As presented in the previous chapters, zemaste is a nichevithin the cosmetics sector. The sector
typically emphasizes sensory feel and product effects rather thailetbgwvaste) concept. Seaweed or its
extract as a component in shampoo is rarely used and is typically present in very low athoTints,
introducing seaweed into a shampoo formulation was considered a viable option; it can be employed mainly
as a thickener and to enable efficient seaweed coating, providing protection and an aesthetic effect for the
final singlause product. The inngation lies in transforminga cosmetic liquid product to be contained
within a seaweed biopolymer coatirthat is completely plastifree, renewable, watesoluble, and
biodegradableA seaweed coatingero-waste cosmetics evolution in shaped structure(Figurel0) and

the process to meet market needs have been driven by R&D development at NIC through the BioApp
project?, coordinated by NICI n 2021 an innovation claim was adop
zerowaste applicationsdé i ncl udi nAvatatiorof theonsaskétdble e ap p |l
cosmetic product (custom made cosmetics formulatiomsolid forn) without the seaweed coating was

part of the R&D development at the startup company 123zero, where a NIC researcher is alse a co
owner. This business case was part of the accelerator (EIT CliKi@eStartup Accelerator) as startup
123-zero and became an EU social innovation finaltallenging IBstic Waste, in 2019 as RIS cosmetics.

The zerowaste cosmetic products, called Shampoo Marble, has beentgsied at different Slovenian

Eco Resorts by 123zero cosmetics, thus reaching TRIfo8 the product that consist of 123zero shampoo
shower gel and soap formulatioln REMEDIES, the combined emphasis on seaweed coating technology
innovationat technology readiness level (TRL) &&d societal readinedsvel (SR 7+ will be the final

phases of thenarket exploitation Thisincreasesncludes refining the seaweddsed coating solution to
ensure robust performance under reabrld conditions, optimizing manufacturing and application
processes, and validating durability, safety, andeftesttiveness. Following refinement, the projedt

move into implementation, piloting the coating, demonstrating scalability, integration with existing
products and feasibility within regulatory frameworks. Dissemination and impact activities will be
broadened to strengthen societal readindssel (SRL) in practical terms. A dedicated outreach and
engagement plan will target key stakeholders, including industrugerd, policymakers, regulatoesd

the general public. Activities will cover technical briefings, demonstrator events, case studieacopss

data and methodologies, and training workshops. The plan will emphasize result communication through
multiple channefs policy briefs, technid¢areports, social media, webinars, and confereficas raise
awareness, facilitate knowledge transfer, and promote adoption.

2L https://incibeauty.com/en/ingredients/375@lgin (accessed 1.12.2025)
22 https://2014-2020.itaslo.eu/en/bioapp(accessed 1.12.2025)
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To ensure uptake and enduring impact, the project will establish feedback loops with stakeholders to align
refinements with user needs, develop scalable business models and deployment roadmaps, and map
regulatory pathways and incentives. Intellectual priypenanagement, standardization efforts, and
potential certification or performance standards will be addressed in parallel. Finally, a monitoring
framework will track societal readiness milestones, dissemination reach, and adoption indicators, enabling
adaptive adjustments to maximize reabrld impact and ensure the research outcomes translate into
tangible environmental and economic benefits.

ZERO

FigurelO: Visual representation of the evolution in the developmesgianielderowastep a ¢ k aamd coagirifsr
creams andhampodrom thetimeof 20182020 and variation of the product without coating in the shapleadif the
(SourceScientistagainst plastic Instagrand 123zerp

The zero-wasteseaweedoatingfor cosmeticds an open innovation that uses seawdxded biopolymer
sodium alginate as the main fiforming biomaterial. When crosslinked with calcium and stearic acid
dissolved in ethanol/water solutipiit forms a coating over the shampoo, gel, or soapREMEDIES
additional innovative approactvas done to support the coating application, where only using a
commercially available shampoo brands product and transformation from liquid products tavaste
shampoo balls with seaweed coating has been done.

The knowhow and trade secrets for individual shampb@ndsandtheir formulations alongwith the
zero-waste coatingadjustments requiredo serve as a single prodydare maintainedasthis requiresa
caseby-caseapproachAs part of the development of the singlise zerewaste cosmetics balls, this public
deliverable deliberately leaves room for brands to build upon the process using a formulation customized
for the seaweed coating, thus eliminating Steps 1stepl2 (Section 3.2.3s steps for the bsiness sector
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to explore further. The idea is to present the solution on pladtiee packaging sites currently used in the
cosmetics sector, which will give additional potential to formulation producers of shampoos, shower gels,
or soaps to embrace the zerwaste seawed coating as a packaging option for single products.

This deliverablés focusngon the consumer behaviour change towards the zamaste solutionsherein

it is sharal the process of making @osmeticsformulation using exclusively liquid shampoo, shower gels,
or soap from popular brands (known to consumers) as a base to start the cisiegemce demonstration

of zero-waste seaweed coating solutions.

Within this chapter, a stefpy-stepformulation ofa zercwasteseaweed coatedhampoo, shower gel, or
soapis presentedn Figure 1.

Moreover, since thigpublic documenfocuses on citizesscience demonstrationasf zero-waste solutions
in cosmetics, a sixtep production process is described in a way that allows us to perfemgironmental
assessment using LCA tools amalyseandgenerate feedback loops on the shampoo balls cratdiegate
perspective presented in Section 3.2, providing readers with additional knowledge aboutwzesie
solutions and their environmental impact.

A final section added in this chapter covers potential-esdr interactionon the claims in the cosmetics
sectorto raise educatedawarenes®n how our behaviourcanbe influencel and what can be a@ommon
outcometo be aware ofgreenwashingnd out of context claims

3.2. Production process of the zeravaste shampoo ballsith seaweed coating

The production process is composed frosix individual stepgepresented in Figurell, which are
represented as

STEP4STEP2 cosmetics preparatio(F1F5)
STEP3ZETEP4 preparation of the balls (F6)
STEPS5 coating application (F1B15, F20)
STEPG drying (F18)

33
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Lhampoo with less then 1kg of liquid shampoo

@@’ Dy 50% of water cintent drying for 2h at 65°C
ing oven .
Liguid shampoo ving Drying owen
Power: 1000W
Water

O—E>—

Tapioca starch Kitchen robot or blender

Power: 1000W

Mixing shampoo > Duration: 15 min
. - dough Fo ’®

Addition to the mixing bow!
Stearic acid Shampoo dough ition to the mixing bow|

+ 750g dryed shampoo from step 1

+ 250 g Tapioca starch
Sodium alginate

Pneumatic dough gun and Balls
making machine

Pneumatic dough Balls making

Duration: 20min

Shampoo dough gun with 1 nozzle machine Shampoo balls
without coating https:/iwww.boilieroller.com/boilie-
making-machine-boilieroller-dough-
gun_186.html

%

Tapioca starch

|

Sodium alginate Dipped in solution 1

Balls with zero
waste coating

500ml Water
4 wiv% Sodium alginate
1 wiv% Tapioca starch

%

Water

E1D

Stearic acid
1L of solution 2

70% Ethanol (96%)

Ethanol . . Balls with = 30% Water
Dipped in solution 2 | =8 WA 20T wlv % Stearic acid
1wiv % CaCl2

!

%

Water

%

CaCI2
Drying owen
Duration: 1h
. - » Drying oven Temperature 40°C
- Mo&: 240W
Balls with zero- Prikljuéna napetost: 230V

waste coating

Figurel1l: Scheme of zevwmste seaweed coating for shampother similar type product.

The presentation of each of the steps are presented below, where the2fNiBk is being added for
more detailed examination of each ingredient.

23INCI nameginternational Nomenclature Cosmetic Ingredient) are systematic names internationally recognized to
identify cosmetic ingredients.
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STEP 1: Choose your liquid shampoo, shower gedaap.

For the calculation of the environmental footprint the following most common ingredient in the
commercial shampoo representing above?®®f ingredients by mass was used for calculations.

1 kg of liquid | Massin | Link

shampoo wiw%

Distillied 60 % https://incibeauty.com/en/ingredients/55&fua

water

Sodium 20% https://incibeauty.com/en/search/k/Sodium%20Laureth%20Sulfate?
Laureth Sulfatq ES)

Cocamidopro | 10% https://incibeauty.com/en/search/k/Cocamidopropyl%20Betaine

pyl Betaine

Glycerin 3% https://incibeauty.com/en/ingredients/688%cerin

Panthenol 1% https://incibeauty.com/en/ingredients/57®dnthenol

STEP 2. Evaporating part of water from liquid shampoo

Drying oven or air fryer
Temperature: 65EC
Power: 1000W

Duration: 2h

STEP 3. Mixing of ingredients to make shampoo dough

Kitchen robot or blender
Power: 1000W

Duration: 45 min

Addition to the mixing bowl

62 w/w % dried shampoo from step 1

24-30 wiw % Tapioca starchitps://incibeauty.com/en/ingredients/1758piocastarck?4

24it can be used instead of Sodium alginate

Co-funded by
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5 wiw % Stearic acidttps://incibeauty.com/en/ingredients/556tBaricacid

0-10 w/w% Sodium alginaletps://incibeauty.com/en/ingredients/37&Qir3>

STEP 4. PRODUCTION OF SHAMPOO BALLS
Pneumatic dough gun and Balls makirghine.
Power: 150W

Duration: 20min

STEP 5. Coating of the shampoo balls

Dipping of the balls to the solution 1 and solution 2
Solution 1

Mixing in a blender

Power: 500W

Duration of 3 min

500 g Water (aqualttps://incibeauty.com/en/ingredients/55&&ua

20 g Sodium alginate (4 w/iv¥ips://incibeauty.com/en/ingredients/37&Qin

5g Tapioca starch (1 w/ivYe)tps://incibeauty.com/en/ingredients/175apiocastarch

Solution 2

Mixing in kitchen blender
Power: 500W

Duration: 16 min

5376 g Ethanohttps://incibeauty.com/en/ingredients/143§l¢ohol

2624 g Water (aqualttps://incibeauty.com/en/ingredients/55&&ua

320 g Stearic acidttps://incibeauty.com/en/ingredients/55stéaricacid

80 g CaCl2(1w/v%)ttps://incibeauty.com/en/ingredients/14é&ciumchloride

2 Sodium alginate can be replaced by the Tapioca starch if considered Carbon footprint only
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STEP 6. Drying of coating

Drying oven

Power: 240W
Temperature: 40EC

Duration: 1 h

3.3. Environmental footprint evaluatidior the seaweed zerewaste shampoo coating

The visualization of the steps is depicted in Fidureand the stefby-step approach is presented in Section
3.2representingall the process creatednputs and outputsThese were used for the calculations of the
carbon footprint, whichconsidered only the materials and the production (cradiegate) using ldemat

2024 Rev V226, with data on Ecacosts 2024 V1.0 for carbon footprint. The life cycle assessment (LCA)
involving 19 impact categories was carried out using OpenLCA with the Ecolnvent 3.11 database. For
impacts calculation, we used the EF v3.1 methd&kcause the Ecolnvent database does not contain data

for tapioca starch and sodium alginate, these materials were manually added using publicly available data
from CarbonClouds.

The LCA was conducted cradle-gate, quantifying the impacts of different production processes and
components for zerewaste cosmetics with seaweed coating. The functional unitis 1 kg of formed shampoo
balls with zerewaste seaweed coatings first approachthe carbon footprint of shampoo ball production

is shown in Figurel2, where the biggest inputsome from the ingredientscompared to the coating
production at an approximate ratio d:1. This gives as the first point to be optimized in order¢oluce

the inputs.Overall, around 10 kg of Céeq per 1 kg of the produc{cradle to gate)whichequates ta33.3

g of COseq per wash This is comparable tothe 30.6 g per wash for a reéible glass container with
dispenser pumpisedasa reference.

26 https://idematapp.com/(Idematby Joost Vogtlandeis licensed unde€C BXC 4.0)

2"The European Commission developed the Environmental Footprint 3.1 (EF 3.1)

Impact categories: Climate Change; ozone depletion; human toxicity, cancer effects; human toxiettgnoen

effects; particulate matter; ionising radiation; photochemical ozone formation; acidification; eutrophication,
terrestrial; eutrophication, fresivater; eutrophication, marine; ecotoxicity, freshwater; land use; water use;

resource use, fossils; resource use, minerals and metals

28 https://carboncloud.com/

BYNI KYSNIZ | T { (dz01 A X a-BasddAREdonallyMarkefed ShandpSosaadWABayysis o2 T |
Refill Options. Sustainability 2021, 13, 8478ps://doi.org/10.3390/su13158478
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Impacts plus uncertainty gradient by
component (kg CO2e/kg )
[s) 2 a 6 8

Distilled Water (Shampoo)

Sodium Laureth Sulfate (SLES)
(Shampoo)
Cocamidopropyl Betaine (Shampoo)

Glycerin (Shampoo)
Panthenol (Shampoo)
Tapioka Starch (Shampoo) l
Stearic acid (Dough) |
Distilled Water (SL1)
Sodium Alginate (SL1) I

Tapioka Starch (SL1)

Ethanol (SL2)

Distilled VVater (SL2)

Stearic acid (SL2)

caciz (SL2)

Processing lines not per kg

Drying of shampoo (Step 1)

Mixing (Step 2)

Mixing (Step 4)

Mixing solution 1 and 2 (Step 5)

Drying of balls (Step 6)

Figurel2: Carbon footprint of the 1kg of shampoo balls withazteoseaweed coating preparation.

It should be notedhat the current Eco invent data base eéonot cover all ingredientsespeciallyAsian
starches andodiumalginateresulting ina highlevel of uncertaint§f. This is still a major downside with

the environmental footprintcalculations sincéhe biomaterials and some natural biopolymers are not
sufficiently evaluated in the Lifecyaealysisnventory databaseand are mostly connected to the food
sectoras their main us Furthermore,seaweed aquaculture is the fastegbwing food production sector,
with strong potential to deliver lowcarbon products across diverse applications. However, the global area
cultivated to date is extremely small (about 0.06% of the estimated wild seawésat)exvhich limits its
current and neaterm role in dimate change mitigation. A firstder estimate using best available data
indicates that, even in a leamissions scenario, any carbon removal from seaweed farms is likely offset by
emissions (median balanced.11 Tg C yr 1; range 2.07 to 1.95 Tg C yr 1) because farms rely heavily
on fossil fuels. Tachievemeaningful C@removal from seaweed farminigjjs necessary to decarbonise
supply chains, direct harvested biomass to l@rgn carbon storage, expand farming beyond traditional

30 Uncertainness options that were used for the calculations 10% for database perfect match, 30% for plausible
substitution, 100% for huge differences of production facilities
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areas, and develop robust models to trabe seaweed carbon. This will bring scientific (e.g., permanence
of seaweed carbon), engineering (e.g., farms in wagesed areas), and economic (e.g., boosting demand,
lowering costs, scaling decarbonization) challenges, many of which are only begitnairzgltivessed?

Following the studpyKr © hner t 2showingdbsol@td®drasilts for the environmental impact of
shampoo peffunctional unit(one hair wash) the shampoo ingredients arsdproduction and packaging
correspond to only 1% of totalgreenhouseyasesrepresentedasCO2eq emissios. The distribution (8.4
%), use phase (62) and producend of life (1.8%fogetheraccountfor more than 80% of the total carbon
footprint. A more detailedbreakdown ofthe typical contributionto the carbon footprint of shampom

its life cyclds presented in Table 3.

According to the life cycle assessment carried out in the study, oneviash using the investigated
shampoo is connected to greenhouse gas emissions of 16 @ and a resource use of naenewable
energy carriers equivalent to 2.5 MJ

Discussion on direct comparison with the single use zem®ste cosmetics innovation shows potentia
adecrease in totagjreenhouseyas (GHG¥by redudngthe weight of the product used per wash from 9
g to 3 g,eliminatingoverusedue to premeasuredsingle useportions, removing theneed for heavy
containes, and avoidingpackaging waste after use

A 2023 benchmarking study by the Carbon TRistighlights the need for brands to look beyond plastic
packaging metrics and address broader environmental concgsrtalculationgrom the sources shown,
the use phase of a shampoo accountsujptto 90 % of the total CQegemissions along its life cy¢lEable

5), emphasizing the need for consumer education and product innovatitie sense to support the
changes in the consumer usage phaa#ile packaging and raw materials can be optimized using
methodologiesuch as carbon footprint oenvironmental footprint to the optimization steps.

Table5: Carborfootprintof theshampoo lifecydeadle to cradle.

Impact Area | Typical Contribution Focus Points

Raw Materials | 30-50 % Sourcing practices, alternative materi
Consumer Use| 40-80 % Water consumption, energy usage
Packaging 35% Material reduction, recyclability

Thus, our approachor employing the carbon and environmental footprint was ddoeoptimize the
formulation process, and thus the complete 19 fact@svironmental footprintassessment were

31 pessarrodona et al. Carbon removal and climate change mitigation by seaweed farming: A state of knowledge
review, Science of The Total Environment, 918, 2024, 170626,//doi.org/10.1016/j.scitotenv.2024.170525

32 Greenhouse gases (GHGs) in the atmosphere trap infrared radiation from the Earth, keeping it warm, this is
known as the greenhouse effect.

33 https://www.carbontrust.com/(accessed 1.12.2025)
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performed and resultshownin Table6 and Tablé€7, with the optimization step in thasing sodiUm alginate
or not in the shampoo dough preparation (check STEPS3 in section 3.1).

Table6: LCA results for the addition of the sodium alginate in(&£EESe&ion 3.2)

Impact category Reference Result
unit
Acidification: terrestrial kg SO2Eq 0,02767
3
Climate change kg CO2Eq 5,31200
6
Ecotoxicity: freshwater kg 1,4DCB-Eq | 0,28451
8
Ecotoxicity: marine kg 1,4DCB-Eq | 1383,85
Ecotoxicity: terrestrial kg 1,4DCB-Eq | 29,9677
8
Energy resourcesionrenewable, fossil kg oitEq 1,40177
6
Eutrophication: freshwater kg REq 0,00124
1
Eutrophication: marine kg N-Eqg 0,00572
2
Human toxicity: carcinogenic kg 1,4DCB-Eq | 58,3464
1
Human toxicity: norcarcinogenic kg 1,4DCB-Eq | 1157,12
9
lonisingradiation kBgq Co60-Eq | 0,16941
2
Land use m2*a cropEq | 4,52775
6
Material resources: metals/minerals kg CuEq 0,10932
4
Ozone depletion kg CFG11-Eq | 2,09E05
Particulate matter formation kg PM2.5Eq 0,01118
2
Photochemical oxidant formation: humbealth kg NOx-Eq 0,02081
Photochemical oxidant formation: terrestrial ecosystems kg NOx-Eq 0,02209
6
Water use m3 0,21143
1
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Table7: LCA results for the use only tapioca starch in the(S8éege8tion 3.2)

REMEDIES

Impact category Reference Result
unit
Acidification: terrestrial kg SO2Eq 0,03289
1
Climate change kg CO2Eq 5,63602
4
Ecotoxicity: freshwater kg 1,4DCB-Eq | 0,24725
2
Ecotoxicity: marine kg 1,4DCB-Eq | 1051,62
2
Ecotoxicity: terrestrial kg 1,4DCB-Eq | 21,7716
7
Energy resources: nerenewable, fossil kg oitEq 1,48065
6
Eutrophication: freshwater kg REq 0,00116
2
Eutrophication: marine kg N-Eqg 0,00572
9
Human toxicity: carcinogenic kg 1,4DCB-Eq | 53,5185
3
Human toxicity:non-carcinogenic kg 1,4DCB-Eq | 869,659
7
lonising radiation kBg Co60-Eq | 0,13473
6
Land use m2*a cropEq | 4,52457
3
Material resources: metals/minerals kg CuEq 0,10337
9
Ozone depletion kg CFG11-Eq | 2,14E05
Particulate matter formation kgPM2.5Eq 0,01277
5
Photochemical oxidant formation: human health kg NOx-Eq 0,02293
6
Photochemical oxidant formation: terrestrial ecosystems kg NOx-Eq 0,02427
2
Water use m3 0,20215
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To support a more comprehensive optimization, we presentL&A-based environmental cost analysis
with a graphical summashownin Figure B. Both sodium alginate and tapioca sta#ariation in step 3

of the process of zeravaste shampoohave positive impacts in certain categories. Specifically, tapioca
starch (red pillars) shows the largest advantages @sotoxicity: terrestrial, human toxicity: nomn
carcinogenic, and lonising radiation. In contrasiglification: terrestrial angharticulate matter formation
favoursodium alginatégreen pillaras the preferre option. An overall cosbenefit view using midpoint

environment al prices (0 per impact category) yiel

di fference of 0102. These steps do not netanessar il
rather, the LCA framework is used to evaluate the process introduced through the citizciemce
demonstration for zerewaste cosmetics and to advance consideration of the gender dimension, including

the potential environmental and health impactslafly chemicals and seawesshting production.

400/Option alginate (green) and option starch (red)

35%
30%
25%
20%
15%
10%

5%

0%
-5%

Figurel3: Difference between choice with added sodium alginate (green) and only tapioca starch (red). The values siand for the lower
improved environmental effect wbitairs represents if this is the case for sodium alginate added to formulation of formulation without it
and replaced with tapioca starch.

3.31 Impactclaimsand greenwashing cosmeticdrands

LCA results are often vulnerable to manipulation in the cosmetics sector through methodological choices,
selective boundaries, cherpicked impact categories, davourableallocation rules, which can make
products appear better than they are. Transparency helps counter this. For shampoos, key manipulations
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include omitting chemical formula impacts and focusing narrowly on carbon while doWanaying water
toxicity. Pervasive gfeemwasbanmponfgeenngl entdh
sustainability, usually without holistic lifecycleadat back it up.

oha

True impactinvolves publishing full LCAs, refautatingfor biodegradability and low aquatic toxicity, using
post-consumer recycled plastic transparently, and innovating in refill systems that tackle the core issue of
singleuse packaging.

Table8: LCA based manipulation issues connected to the greenwashing outcome.

Issue How It's manipulated The greenwashing ** outcome

Hides the significant

1. Boundaries slection
(The"Bottle-Only"

Excluding the impacts of the shampoo formula itg
focusing solely on packaging (e.g., "Our bottle is
made from 50% recycled plastic!").

environmental burden of chemica
production, water consumption ir
formulation, and manufacturing

LCA)
energy.

Makes direct comparison with
competitors impossible. A brand
can claim lower impacts "per
wash" while the bottle's total
impact is higher.

Using a norstandard functional unit (e.gper wash
vs. the standard "pemillilitre of product”). A
"concentrated" shampoo uses less per wash but
may have a more impactful formula per ml.

2. Functionaunit
trickery

Reporting only global warming potential
(GWP/carbon footprint) while ignoring:

Presents a "green" carbon
footprint while the product
pollutes waterways and
ecosystems. This is one of the
most common anadlamaging
forms of greenwashing.

A Eutrophication
wastewater).

(from
3. Impactcategory

omission (The ¢arbor
only"focus)

A Ecotoxicity
silicones).

(from pr

A water
manufacturing).

scarcity (wate

34 Greenwashing is defined as the dissemination of misleading or deceptive publicity by an organization with the
aim of presenting an environmentally responsible public image.
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A Allocation: Assignin
derivatives to the "food industry" only, not the

cosmetic fraction. Artificially lowers impacts of

controversial ingredients and
packaging. Creates a fantasy
A Eofilife: Assuming 10% of bottles are scenario for disposal that doesn't
recycled in regions with low recyclingtes or match reality.
ignoring microplastic shedding from product use.

4, Allocation &end-of-
life assumptions

Using industnfunded or outdateddatasets for key | Makesa favorablebias from the
ingredients (e.g., sulfates, silicones, parabens) th start, making the LCA a
underestimate their environmental toxicity or legitimizing tool rather than an
resource intensity. objective assessment.

5. Datasource bias

How to find credibleclaims:

0 Transparency: Can you find the full LCA report (or a detailed summary) on their website? Look
for compliance with 1SQ4040/14044 standards.

0 Scope: Does the assessment cover cradigrave (raw materials to disposal) and all major
environmental impact categories?

0 Third-Party: Is the LCA or claim verified by an independent, accrediteddody

0 Specificity: Do they make specific, measurable claim$4"'&rycled plastic in our bottle")
rather than vague ones ("kind to the planet”)?

0 Certifications: Do they hold legitimate, mutifiteria certifications? Check what the certification

covers (e.g., COSMQO%covers sourcing, manufacturing, environ. management).

3.3.2 "Zerowaste" claims in cosmetics

"Zero-waste" claims in cosmetics, especially shampoos, are a major frontier for greenwashing. While the
intent is good, the execution is often flawed. Let's break down the realities, manipulations, and how to
spot them.

35 https://www.cosmosstandard.org/en/certification/cosmosertification/ (accessed 1.12.2025)
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Table9: Claims in zesgaste cosmetics from companies or brands perspective

Claim type

Typical re pre sentation

The reality & common pitfalls

1. "Zero-waste tolandfill"
(Corporate)

"Our manufacturing facility is
zero waste!"

This often means industrial incinerati
with energy recovery is counted :
"diverted from landfill." It's a was
management claim, not a product des
claim. The product's packaging can stil
non-recyclable.

2. "Recyclableackaging”

"Our bottle is 100% recyclable!”

The #1 greenwashing claim in packag
Assumes perfect consumer behavior g
infrastructure. Most shampo,
components (pumps, caps, labels, m
material tubes) are notrecyclable i
curbside programs. The claim ignof
reality.

3. "Made fronrecycledmaterial”

"Contains 50% recycled plastic!'
(Often - PostConsumer
Recycled).

A good step, but not "zero waste." It's
linear solution in a circular economy. T
bottle will likely become waste again af
use. Doesn't address overproduction
end-of-life.

4. "Compostable" or
"biodegradablepackaging

"Our pouch is home
compostable!"

High risk of greenwashing. Most requ
industrial composting facilities (rarely
accessible). If placed in recycling, t
contaminate streams. In landfill, th
produce methane. The claim often lag
proper certificat
compost HOME?).

5. "Refillablesystem”

"Buy our durable bottle once,
then purchase refill pouches."

The most promising model, but wit
caveats. Problems:

A The refill -poydabld
(multi-layer plastic).

A Low return/refi
often <30%).

A The carbon foof

transporting the durable bottle may offs|
gains if not optimized.

36 https://en.tuv.at/ok-composthome-en/ (accessed 1.12.2025)

* % %
* *

Co-funded by

* ok

45

the European Union


https://en.tuv.at/ok-compost-home-en/

\ >
REMEDIES
Closest to true zero waste, but ng
perfect. Issues:

A  The paper wrapp
plastic(polyethylene) for moisture barrie

6. "Packagéree” (solid bars) "Shampoo bar wrapped in pape
A The bar's formu

impact.

A Transport emiss
wash vs. concentrated liquids.

How to assessZero-waste"claimsrigorously
1 At what level is "zerewvaste"claimed?
0 Product? (The entire lifecycle)
o Packaging only? (Just what you hold)
o0 Corporate operations? (Their factoriedess relevant to you)
1 What is the exact engf-life pathway foreverycomponent?
0 Bottle, cap, pump, label, box, liner.
o Demand specifics: "Is the pump dismantlable and accepted by my local recycling?"
1 Isthere atakéback program?

0 The gold standard. Does the brand physically take back its packaging for refill, reuse, or
proper recycling? (e.g., Lush's black pot return, Loop platform partnerships).

1 What third-party certifications back the claim?
0 How2Recycle Label (clear, stod¥op-off instructions).
o Cradle to Cradle Certified (includes material health & reutilization).
0 ASTM/ISO standards for compostability (not just the word).

1 Does thebrand measure and disclose refill return rates?

o0 Transparency on the actual reuse rate of their system is critical.
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3.3.3 Innovation such as seawdmabed wateisoluble coatinglaims

In this case we are introducing so callkedictional packagifigscenario where the packaging is part of
the product. This is a fascinating innovation, but it introduces a new layer of complexity and potential
greenwashing.

Critical Challenges & Greenwashing Risks
Even in this advanced model, significant pitfalightexist.
1. Formulastability & preservation

1 Seaweed coatings are hygroscopic (absorb moisture). In a humid bathroom, the bar could
become sticky, degrade, or grow mold.

1 Preservation challenge: If the coating isflatural,” it may lack preservatives, risking microbial
growth. Adding preservatives contradicts "pure" marketing.

1 Shelflife reduction could lead to higher product wasteffsetting packaging savings.
2. Ingredientompatibility &efficacy
1 Shampoo formulas are highly engineered. Adding dissolved coating ingredients could:
o Disrupt surfactant chemistry, reducing lather.
o Interfere with functional ingredients (e.g., agéindruff actives).
o Cause unexpected interactions (pH changes, precipitation).

1 Dosage control: How much coating is needed frarckaging integrity vs. hair benefit? Too much
may leave residue.

Supplychain &lifecycleimpactsare depicted in Table 10

Tablel10: What are the hidden impacts seaweed coatings solutions

Stage Hidden impact

Seaweed farming| Largescale demand could lead to monoculture, habitat disruption, or unsustainable
harvesting.

Processing Converting seaweed to a stable, functional coating likely requires efirgegysive drying
and chemical modification.

Transport Coated bars may need climatentrolled shipping (refrigeration) to prevent
melting/degradation, increasing carbon footprint.

Endof-life If the user dislikes the coating and rinses it off unused, it becomes wastewater pollutio
not "zero waste."

37 Functional packagirgpackaging designed to do more than simply contain a prodistapidly transforming the
industry. It incorporates features that add value for consumers, such as convenience, freshness, safety, or
interactivity
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Greenwashingactics inthis casecan be seen in Table 11

Tablell: Greenwashing tactics

Tactic

Reality check

"Packaginfree"

Technically true, but the coating still serves a packaging function and has its own
environmental footprint.

"Beneficial
Packaging"

Claims of hair benefits may be overstated or unproven. Cosmetic claims require clinicq
testing.

"100 % Natural”

Coated bars may need climatentrolled shipping (refrigeration) to prevent
melting/degradation, increasing carbon footprint.

Endof-life Even if coating is pure seaweed, the core shampoo formula likely contains synthetics
(preservatives, surfactants).
"Circular" Unless the seaweed is sourced from regenerative aquaculture and the carbon footprin

net-negative, it's not truly circular.
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Chapter 4. Cedevelopment and careation of citizen science
demonstrationgorotocols

4.1.Introduction to atizen science

Citizen science is the public participatioggg n s ci ent i fi ¢ r e sadiely cohtribateto i vi t i
science either with their intellectual (Eufopeanr t or
Commission, 2014). The term covers a range of activities with different levels of participation, from data
collection in projects led by trained scientists to-designing research questions and policy, to science

literacy and public engagemeRbr activities ¢ truly be considered citizen sciencé is important that

projects have the intention to contribute to reseetr, to produce new researchased knowledge, and for

their activities to be carried out by participating citizens. Citizen participation is inherent to citizen science
projects and their goal€itizen science iseenasversatile approach to scientific research, adaptable across

various scientific disciplines and contexts. The European Citizen Science Association (ECSA) formulated
its principles t h$haringBest Practce anfl Budding Gapacitio r k hem gd gr ou p .
specialized groupgpearheaded by the Natural History Museum in London and aided by ECSA members,
crafted essential principles that lay the foundation for ftjghlity practices in citizen science. They have

been written down in a documerien Principles ofitizen sciencés.

Summanpof the 10citizen sciencerinciples

1. Citizen science projects engage community members actively in scientdBavoursgenerating new
knowledge. Participants can assume various roles, which should be clearly defiteethsparent.

2. Citizen science projects yield tangible scientific outcomes.

3. Both professional scientists and other participants in citizen science projects derive benefits, which can
range from scientific publications, knowledge exchange, persolfithent societal advantages, to the
influence and satisfaction of seeing research outcomes shape solutions in local, national, or international
contexts.

4. Participants in citizen science projects can contribute to different stages of the scientific process,
including research design, development of scientific methods, data generation, and the publication and
dissemination of results.

5. All participants are kept informed about the progress of the research, including phases they may not be
directly involved in, like the impact of the research on social development or the implementation of findings
in various contexts.

38 ECSA (European Citizen Science Association). 2015. Ten Principles of Citizen Science. Berlin.
http://doi.org/10.17605/0SF.1I0/XPRAEccessed 6.6.2025)
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6. Citizen science is as valid as any traditional research method, but it has its own limitations and biases
that must be acknowledged and addressed. Unlike conventional research models, citizen science promotes
community involvement and the democratizatiof science.

7. Citizen science adheres to open science principles. Data and metadata from projects are made publicly
available, and results are published in open access formats, subject to standard exceptions for sharing
research findings.

8. All participants should receive acknowledgment in the research outputs of citizen science projects.

9. Evaluation of citizen science programs should consider research results, data quality, participant
experiences, and broader social or political impacts.

10. Leaders of citizen science projects must consider legal and ethical aspects, including copyright,
intellectual property, data sharing agreements, confidentiality, citation, and environmental impacts in their
research activities.

Additionally, citizen science is often confused with other forms of participatory projects, such as science
education, science communication, and outreach activKiasperowski et & identifies three main forms

of citizen sciencel) Citizen Science as a research method, aiming for scientific output, 2) Citizen Science
as public engagement, aiming to establish legitimacy for science and science policy in society, and, 3) Citizen
Science as civic mobilization, aiming for legal ditipal influence in relation to specific issu€ke number

2 and number 3 were explored within the REMEDHScitizen science demonstration, while number 1

will be explored as final step the exploitation phase of the project.

All the above provide us with a loose definition of what can be considered as citizen scienceisviith
an advantage and a challenge for the growing community of practitioners of citizen seibocare
continuing to establish the methods of citizen science as recognized scientific préctices

4.2. Citizen sciencenethodological approach

This public deliverable serves as a demonstrator of citizen science and as a pioneering example of how
citizen science can accelerate thveparation of the methodology to suppoadoption of environmentally
friendlier products, reduce cosmetic waste, and promote sustainable consumption patterns within
communities. It is closely related to, and in some instances bitws citizen education and engagement.

As the REMEDIES and NI C t ¢ beggnin@®¢E we edticates dnd infokng a i n s t
citizens on the subject matter, leading to greater public understanding of how sciensecande mwaork. st s &

®D. Kasperowski, C. Kullenberg, i. M2kitalo, Embedding
scientific output and values for science, policy and society, (2017). doi:10.31235/osf.io/tfsgh_v1
YEitzel, M V, et al. o0Citizen Sci eGitzea Scieece: ftieoryoahdo gy Mat t e

Practicevol. 2, no. 1, 2017, p. 1.
1 Group Scientists against plastittps:/www.instagram.com/scientists_against_plagtdessed 10.12.2025)
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Figure 8 provides a visual representation of the activities, which underpin the funding basis for pursuing
citizenscience demonstration activities through sharing kdww and open science with volunteers,
schools, policymakers, entrepreneurs, and the gengulllic. The main motivation of our work is to
increase trust in science and expert opinions, enhance critical thinking, and ultimately counter
misinformation, disinformation, and fake news. Thus, these activities have evolved to embrace the citizen
science segment.

Within the REMEDIES citizestience demonstratiort® support the zero-waste plasticconscious society

is a primary objective, using surveys and engagement in teeeation process, and, for the most part,
citizen engagement and awarenessing. Innovations and market trends, along with policy pushes
described in previous chapters, provideparfect opportunity to tackle the citizerscience approach.
Making scientific innovation opda experimentation and adaptable by citizens enables novel, inclusive
approaches, such as the demonstration of citizen science forwasteseaweed coatings

The aim is not only to determine whether citizen science can meet standards of good scientific practice
but also to view citizen science as puldigagement and as civic mobilization. In the Zeaste cosmetics

case, the methodology was refined by testing different approa@@espter 5)with different audiences,
locations, and interests, yielding a mstep optimization that createtolkits to successfully perform
citizen science activities (Chapter, @hich arereplicable and customizable by other stakeholders, bridging
the scientific approach to modern, environmentally friendlier solutions for homes, schools, universities,
and businesses. Fassessing impact, a surdegsed approach was used to enable citizen participation and
share outcomes as opesource results on the REMEDIES dashboard. Moreover, a workstyts
demonstration of zerewaste cosmetics provides additional collaborative waysmprove knowledge
sharing and citizen engagement, reinforcing that we can be part of the solution when addressing plastic
alternatives in cosmetics.

:**‘3 Co-funded by
LU the European Union



S| =

Lt

—

ey
UROPEAN
CEAN DAYs‘

SSION RESTORE OUR OCEAN AND WATERS:
tE NEXT FOR EUROPE'S SEAS?
INVEST DAY

N LITERACY IN ACTION.

Creatipg'the next U
" an easy task!
h 3

Figurel4: Print screen of recent post from Scientists plgatisinstagram pag@ource: online)

42.1. Gender dimensioin citizen science supported innovations

Gender refers to the roles, behaviours, activities, and attributes that a given society at a given time
considers appropriate fgpeople of different gender€ultural and social contexts, including characteristics
such as age, ethnicity, socialization, economic background, and educatil@tecnine the understanding

of gender and associated gendgrecific roles and identities. A genelessponsive approaathoes not focus

solely on women, nor solely on men. By contrast, sex refers to the physical and biological characteristics
by which most societies distinguish males and females. However, research shows that sex can be more
complex than the traditional matemale binary. Within Hrizon Europeprograms, the gender dimension
involvesanalysing and considering possible differences between men and women (biological characteristics
as well as social and cultural features), boys and girls, or malefeades, in the R&I content of the
project (Figure B).
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Integrating this gender dimension is now a mandatory requirement in all research and innovation projects
across Horizon Europe, unless a topic explicitly specifies otheffvidence, it shall be integrated where
relevant as it can affect research questions, methodology, data, outcomes, and impacts.

B 2T rage wee Mestert X08 Srutts wc

5

| GENDER DIMENSION

)

IN RESEARCH AND INNOVATION (R&I) CONTENT

An umbrella term covering the integration of sex and/or gender analysis in the design and delivery

of research and innovation, in order to foster excellence and ensure R&l outputs benefit everyone in sodety

and are adapted to people’s needs and behaviours. Integrating the gender dimension in R&l content is mandatory ¢
by default for RIA/IA actions in Horizon Europe, and evaluated under the ‘excellence’ award criterion (methodology).

E> Q European
: =
== Commission

Figurel5: European Commission demonstration of gender dimension in research and innovétiorEconteatp e an  Uni on, 20
image source: Master1305, Shutterstock

As part of the zerewaste cosmetics citizescience demonstrations, a gene#mension factor was
acknowledged to ensure chemical safety for all genders, in line with gemal@sive communication and
branding. Guidelines and toolkits for replicatingzeitiscience workshops consider gender and strive for

an unbiased approach. Promoting shampoo ingredients doeooson one gender as the main buyer

but rather builds ore v e r yqualite$asnd needs asovidedby zerowaste cosmetics. The zewwaste
seaweed coating innovation provides equal opportasitor all genders, and through our ewreation
methodology, participants can choose or adapt guidelines, deciding how they influence the final product,
thereby nurturing a gendeunbiased, stereotypfee culture. Finally, all surveys collecting feedbaubyvk

how, andoutcomesfrom the citizereducation and science activities embed the gender dimension to give
researchers insight into gender impacts.

4.3.Zero-wastecosmeticsa genderinclusivecitizen scienceprotocol

As a maimart of building and demonstrating a citizen sciesgpported activitys REMEDIES zengaste
pillar and thezero-waste seaweed coatingnovation theeducational andapacityidentificationof shown

42 https://rea.ec.europa.eu/gendeeu-researchand-innovation en#gendedimensionversusgender
balance(Accessed 1.12.2025)
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in Figure & were further connectedwith the Gender dimension, which is mostly ignored WhenconS|der|ng

citizen science activities as demonstrated by the definitions in sectiolgld main result of the citizen
science activities presented in Chapter 6 is developed methodology. While the other

Research Questions

Figurel6: Activitieswolvingender dimensi®&EMEDIE&rewaste cosmetics citipamticipatiostience.

Developing the Methodology

In citizen science initiatives focused on zeraste cosmetics, robust methodology invotvelesigning
inclusive participatory frameworks that recognize gender diversity and promote equitable participation.
This includeso-creating protocols that consider different gender perspectives, needs, and experiences,
ensuring that formulations are suitable and accessible for all users. Training participants on sustainable
practices and safe ingredient handling should be sensitivgetmlerspecific concerns, fostering an
environment where diverse voices contribute the development of environmentally friendly cosmetics.
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A gendersensitive methodology ensures that outcomes are not only scientifically sound but also socially
equitable and responsive to varied community needs.

Research questions

Formulating research questions with a gender perspective adebtesparities and ensudanclusivity in

the campaign's focus. Questions explore how zesaste cosmetic formulations cater to different gender

specific skimand hairtypes or preferences, or how gender influences consumer acceptance and usage
patterns. Investigating barriers faced by different genders in adopting sustainable cosmetics, as well as the
social perceptions surrounding gender and beauty standards, ertbatabe research is comphensive

and equitable. Incorporating gender considerations ensures thatitizen science collected data through
campaigndés promote inclusivity and address diver s

Interpretation of  solutions

Interpreting solutions within a gendsensitive framework involekanalysinglata and feedback from a
perspective that recognizes gender differences in experiences, preferences, and usage patterns. This
included examining whether formulationand especially coatings final appeararares effective and
appealing across gender groups and identifying gesmsisific barriers or facilitators to adoption. Engaging
participants from diverse genders in interpreting solutions fastiea more holistic understanding of the
impacts and hekdl to tailor formulations and strategies that are inclusive, equitable, and responsive to all
community membersd needs.

Impact

The impact of the citizen science campaign extends to promoting gender equality by empowering
individualsof all gender identities to participate irero-waste plastic freénnovationin the cosmetis

sector. It challenge gender stereotypes related to beauty and cosmetics, fostering more inclusive
narratives around sustainability and selh r e . T he c amgsthae pgtanBiasto isspire ma@es s
equitable access to edniendly products, influence industry practices to be more gengsponsive, and
contribute to policy changes that recognize gender diversity in environmental and health considerations.
Measued impact includes assessing how the initiative advances gender equity in participation, access, and
benefits.

Sharing and Communicating Results

Shaed and communicatg results with a gender lenahere messaging is inclusive and accessible to all
genders. This involdecreating content that highlights diverse voices and experiences, and addressing
genderspecific benefits or concerns related to zenaste cosmetics. Transparent and genrdensitive
communication fosters trust, encourages broader participation among regyglesented groups, and
promotes an understanding of horero-waste practices can serve everyone equaWjith the inclusive

storyt el |l ing amplifies the campaignds relevance and

Co-Design
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Co-design in this contexemphasize the importance of involving people of all genders in developing
formulations, research strategies, and outreach activities. This participatory approach redaggmider

as a social determinant that influences access, preferences, and perceptions of cosmetics. By actively
engagingliverse gender groups, the cdesign procesglistinguished thesolutions that are culturally
relevant, socially equitable, and better tailored to meet the needs of all community members. It aézb help
challenge gendetereotypes and promotinclusive innovation.

Task Design

Desigred tasks with a gender perspective invalvensuring that activities are accessible and appealing to
participants of all genders. Taskere flexible, culturally sensitive, and mindful of potential gestdesed
barriers, such as caregiving responsibilities or social norms. Clear instructions and support systems
fostered inclusive participation, enabling diverse community members to contribute meaningfully.
Thoughtful task design h&ld build confidence, encouragesustained involvement, and ensdithat data
collectionwith surveying and feedback via performmareach efforts reflectd diverse experiences and
needs.

Evaluation and Assessment of Impact

Evaluating the impact of the campaign with a gender lens invarhadgsingnow participation and benefits

are distributed across different gender groups. This indudssessing whether the initiative promotes

gender equity in access to sustainable cosmetics, knowledge, and influence. Data ceoliectiesigned

to disaggregate by gender to understand disparities and barriers, and to identify opportunities for more
inclusive engagement. Continuous evaluationemmdure at t he campai grdérequality ogr e s s
was monitored and that strategie®ald be adapted to be more inclusive and effective.

Impact Policy -Related Activities

Zero-waste gtizen science activitiegre built in thesenseto influence policy byncluding andhighlighting

gender disparities and advocating for genslensitive approaches hemicals and approaches leading to
potential different effect on different genders though out the whole life cyelmagd diverse gender

groups in policy discussions, workshops, and advocacy efficatawarded and consideration is méatiat
regulations and incentive programs address the specific needs and barriers faced by different genders.
Policies that recognize gender diversity in environmental and health initigtivesote more equitable

access to sustainable products and support gefigigusive innovation. These activities leglfo foster a

more just and inclusive transition toward zewmaste cosmetics and sustainable practices at the policy
level.

Within each of theactivities representeditizen sciencelemonstrating zeravaste cosmetics werbuilt
in the eventgdescribed in the nexChapter 5, while the additional toolkits ecreated and codeveloped
from the citizens and experts from other discipliners are presented in Chaptegéther with the
survey for results harvesting and-ceeation process of zeravaste cosmetics
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Chapter5: REMEDIE®orkshopsand eventith

5.1. Stakeholderslentified inthea ¢ t | timeliney 6 s

In this project, the environment and context for stakeholder engagement are such that many individuals
were not aware of the activity beforehand. Consequently, feedback from participants was collected in the
way to firstly improve the engagement and satiibn of the participant, thus building a platform that can
show a real case of citizen science as a tool to supportitdlkeavioual change and zerwaste products
innovations Publicly available data from the workshops and the qgaeticipaton platformvia RENEDIES

web page and REMEDIES dashboard is foradsegperatein 2026 and beyond.

To organize and interpret stakeholder input, the power/interest matrix was used as the primary analytical
tool. This matrix synthesizes outputs from participant participation and the involvement of organizations

in the workshops and events focused on zavaste cosmeticsin sction 5.2it is presened all the 19
workshop and/or event in greater detail, including an impact assessment that encompasses reach (audience
size), level of participation, and the depth of interaction with participants, as wellvasagre in public

events and media.

A list of identified stakeholdetsis presented below and has been positioned according to their power
and interest as shown in Figur@.IThe citizerscience approach to zeravaste cosmetics shows a dual
dynamic: it is propelled both by the push from plastatternative perspectives and by key players with
high interest and high influence. These stakeholders are described and categorinéatm strategic
engagement and resource allocation.

The matrix comprises four quadrants:
Keepsatisfied (high power, low interest)
Monitor/keepinformed (low power, high interest)

Key players (high power, high interest)

=A =_ =4 =4

Minimaleffort (low power, low interest)

43 Environmental / water / plastic related NGOEivic Society, Municipalities/Regions, Local Entrepreneurs,
Conscious Consumers, Private Funds / Impact Funds, Scientific community, Educational institutions, Other H2020
EU Green DealEU Mission EU refited projects, European Commission, Policy makers, Industry Companies,
Journalists, General public, Potential emskers Supporters, Social media Influencers
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High

Keep Satisfied Key Players

Power/Influence
Medium

Minimal Effort Monitor/KeepInformed

Low

Low Medium High

Level of Interest
Figurel7: Matrix of stakeholders mapping based on their pavieretst.

Each stakeholder group was assed base on theegigting experience and on the identified trends as
described in previoushapters andvere as a final touch updated from the experience from the workshops
events where REMEDIES partners participated to demonstratewaste cosmetics.

As Key players with identified high power and high interest were:

0 Municipalities/Regions (local government, urban planning): Regulatory levers, procurement
policies for cosmetics, bans on singkee packaging in municipal facilities, support for localzero
waste programs.

0 Policy Makers / European Commission / EU Green Deal / EU Mission / EU related projects:
Sets overarching targets, funding streams, harmonization of standards, consumer labelling
requirements.

0 Private Funds / Impact Funds (investors focused on sustainability): Financing faragero
supply chains, circular packaging R&D, saplef refill/reuse models.

0 Educational Institutions / Scientific Community (universities, reseassiire9: R&D on
sustainable formulations, léycle analyses, consuméehaviour insights; credibility and
evidence to drive policy and practice.

ST Co-funded by
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Industry Companies (cosmetics brands, packaging manufacturers, retailers)térmaeket

for zero-waste products, reformulation, packaging redesign, scaling reuse programs; potential
policy lobby or compliance considerations.

Journalists / Media (science and business pragsic communication, framing béhavioural
change initiatives, transparency about sustainability claims.

High Power, High Interest engagement approach:

O¢ O¢ O¢ O«

Co-create policy pilots, funding applications, and standards.

Share rigorous evidence (LCA, safety, efficacy) to drive adoption.

Develop joint roadmaps for packaging redesign and refill/reuse infrastructure.
Transparent reporting on progress, challenges, and consumer outcomes.

As a keep informed stakeholders with a medium power and high interest were identified:

Consciousconsumers / Genergbublic / Potential endisers: High interest in personal impact
and ease of adoption but variable influence.

Localentrepreneurs / Small antiediumenterprises (SMESs) itbsmetics and packaging: Willing
to innovate, constrained by capital and scale; potential to pilot localzmsie systems.
School children / Teachers (education sector): High interest in learningetmaiourathange;
can serve as catalysts in schools and communities.

Engagement approach:

Create culturally appropriate education materials, school programs, citizen science
opportunities.

Pilot community refill stations and local repair/reuse hubs; provide racamts or challenges

to pilot ideas.

Communicate clear benefits, safety assurancessiamole step$or households.

As final group of the interest to monitor and keep informed with up to medium power, low to medium
interest were identified:

(0]

NGOs (environmental / water /plasticrelated): Motivated, but variability in scope and
influence; can advocate and partner on pilots.

General Public (broader audience): Interest generally moderate; targeted campaigns needed to
move them from awareness to action.

Educationalnstitutions (nonresearch): Teachers, schools beyond tertiary education; interest

in curriculum integration, but may have limited capacity.

Social media influencetsifluencerghat speciallfocus on the zerewaste lifestyle or plastics
free alternativesre maily interested in product following their engagement.
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Following this exercise and the experiences gathered from the workshops and events described in the
next section, the citizerscience activities were developed aevhluatedAs a main results of the citizen
science activities a cocreation of tkemprehensivenethodology andoolkit, detailed in Chapter 6, has

been preparedThe ultimate aim from a citizen scienaed engagemeiperspective is to preparanopen
accessscientific publication covering all participations, with a focus on the dypet workshops
conducted by the NIC team as well as by other institutions, usingriethodology cocreatewvith citizen

science From a dissemination perspective, the impact will be assessed based on participant engagement
and reactmumber of the seaweed coating product as wa#de.

5.2. REMEDHxitizensciencedemonstrationactivities

Following themainkey performance indicators (number of workshops, number of Mediterranean
countries and number of engaged citizens for the 2@aste seaweed coating are presented in Figure 18
and in Tabld 2.

Type of event Locations of the events

B Workshop M Demonstration B other B Slovenia M Croatia M Belgium B Greece M ltaly M Serbia

Figurel8: Graphical representation of the type of the event and locations of the eventsperiioel of 20232025.

Zero-waste seaweed coating innovation main channel was workshop with 6 and demonstrations with 9
events with performed in altogether 6 counties (4 Mediterrane&EBEMEDIES partners involved in the
activities supporting NIC were ANGR with the Greek event and EXIT as provider of the venues within
their conferences and festival.

In the Table 12 an overview of the REMEDIES zeaste seaweed coating demonstrations at specific
event in the period of 2022025 with the specification of the country, reach and engaged individuals and
described what was the citizen scierdsased methodimgy ccedevelopment. The more detailed
description of the event with the listing of the stakeholders is done in the next sections. As a citizen science
relatedoutcome,a cocreation of the methodologies was followed and tested. The results optbiess

are represented in Chapter 6.
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Tablel2: Overview of the activities toreated citizen science demonstration toolkit fareseeaosmetics together with estimated
people reached and engaged in the period e2@223

Type of the Location Reach Engagement Methodology co -development
event (Country) (number of (number of
people) people)
1 Workshop Slovenia 3000 50 Survey
2 Workshop Slovenia 150 50 Interviews, video
3 Demonstration Belgium 1000 200 Interviews, video
4 Workshop Croatia 500 50 DIY guidelines, video, survey
5 Demonstration Croatia 12000 150 Interviews, video
6 Workshop Slovenia 25 25 Survey, Mentivideo, DIY
guidelines
7 Workshop Slovenia 40 40 Menti, survey, DIY guidelines
8 Workshop Slovenia 10000 500 Surveys, DIY guidelines
9 Presentation at Greece 2000 50 Promo material, business
trade fair opportunity
10 Presentation at Slovenia 1500 30 Promo material, business
trade fair opportunity
11 Presentation at Serbia 1000 50 Promo material, business
trade fair opportunity
12 Presentation at Belgium 100 20 Pitch, survey
conference
13 Presentation at Croatia 500 150 Product placement
conference
14 Demonstration Slovenia 100 30 Product placement, Interviews,
video
15 | Presentation at fair Italy 200 10 Promo material, business
opportunity
16 | Researctstudent Slovenia 5 5 Survey, DIY guidelines
residencies
17 TV Show Slovenia 300000 NA Product placement, Interviews,
video
18 TV Show Slovenia 150000 NA Product placement, Interviews,
video
19 TV Show Slovenia 50000 NA Product placement, Interviews,
video
Total (20232025) 532120 1410
61
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5.2.1REMEDIE&ero-waste cosmeticsvorkshopsand demonstrations

Name of the event: Dan Evrope 2023 (Europe Day 2023)
Type of the event: Public event

Location: Ljubljana, Slovenia

Date of the event: 9.05.2023

Number of people attended/visited: 3000

Number of people engaged: 50

Number of shampoo balls made/distributed: 200

Stakeholders: children from local schools, general public, policy makers, zero -waste
enthusiast, national and EU high level politicians

Gener al i nformati onRBREMERIBSo ut event and role of

The organizer- the European Commission Representation in Sloveri@used on the themes of the

green transition with the motto OPrinciples of Sus
with numerous partners, Europe Day presented to many visitors in a practical and fun way what changes

we can make tgether in our daily lives and how the European Union supports the green transition through

various programs and incentives.

The jury particularly highlighted the zewmaste design and execution of the event, the accessibility of the
venue, and the inclusion of diverse organizations and people, including vulnerable groups in the program,
as well as the media and digital commatian support. The media partner was Val202. The event attracted
2,800 people, but despite its size and numerous activities, it generated only 24.4 kilograms of wiste, 94
of which was separately collected. All waste was carefully monitored, measuresiegyiabd by Ecologists
Without Borders. This earned it the title of an event on the path to less waste.

REMEDIES partner National Institute of Chemistry of Slovenia participated at the Europe Day 2023 which

have won Sustainable Events Awards 2024 in the category of large public events (over 1,000 participants)

at the internal annual competition of the EurgpeCommission for the best sustainable events. This is an

annual competition involving all departments of the European Commission. It is part of the European
Commi ssionbds strategy to reduce the carnewrabyf oot pr |
2030. Among the various measures are more sustainable events and gatherings.

Dissemination material used to co -create the citizen science approach:

A poster, rollup to demonstrate theactivities at the stand was done. A feedback QR code with a-zero
waste cosmetics survegnd feedback on thevorkshops

:**‘3 Co-funded by
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Figurel9: Communication tool, citizen engagement and feedback collection details frgntlie @vent : UroG Novak)
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Figure20: NIC team meeting with president of the Republic of Slovenia at the workshops @irofzean Commission
representation Slovenja
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Figure21: Workshop area and briefing of the team befor v srh ot o: UroG Novak)
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Sustainable Events Awards
2024

1% prize - Best sustainable

r

«f

outreach event
Commission Representation in Slovenia

Europe Day

Figure4: Award for best sustainable event 2024
The awarded Europe Day 2023 took place on May 9, 2023, at Congress Square in Ljubljana.

European Commissiorepresentative from Slovenigarmly thanlkd all partners, including the team of
Scientists Against Pl astic from the National | nst
program coordinator, for accepting the challenge of an event on the path to zero waste. With their
knowledge and create approaches, they ensured that the initial idea grew and succeeded. The award for

the best large sustainable public event in the European Commission is also an avearerjooneof you

who co-created the event.

Name of the event: |ista obala event 2023 (Clean
Type of the event: Public event

Date of the event: 11.09.2023

Location: Strunjan, Slovenia

Number of people attended/visited: 150

Number of people engaged: 50

Number of shampoo balls made/distributed: 500

Stakeholders: Participants in the cleanups, families with children, tourist, public, ecologist
NGOs, influencers, local and regional authorities

Gener al i nformationds about event and role of REM

Clean Coast is a voluntary cleanup action for the entire Slovenian coast, taking place since 2008, organized
jointly by the TriNiti Institute and the Ministry of Natural Resources and Space, Slovenia.

In 2023,the REMEDIES project, led by the National institute of Chemistry, has joined the event. At the
joint meeting in Strunjan, one of the REMEDIES project stands will presentwzete cosmetics
production and demonstrate the operation of a handheld NIR defic detecting the type of plastic in
collected wasteOverall,more than 13Qparticipantgoined the clearup event and during theero-waste

:***,* Co-funded by
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workshop demonstratiorand since the location was in the park near the beach and the )ﬁatéilga'd‘itional
participant showd interest.

Dissemination material usesto build the citizen science approach:

Poster representing the workshop promo Instagram video about the worksdrapinterviews with the
workshop participants

Figureh: Location ofthezeoba st e cosmeti cs wor kshop i(®PhstounjUamwmGaNopakt of I
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Figure6: Interactional activities with citizens towards plastic conscious societastedspdutioisP h ot o : UroG Novak)
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Name of the event: EU OCEAN DAYS 2024
Type of the event: With invitation only

Location: Brussels, Belgium

Date of the event: 5.03.2024

Number of people attended/visited: 1000
Number of people engaged: 200

Number of shampoo balls made/distributed: 300

Stakeholders: Policy makers, European commission, oceanpreneurs, NGOs, public,
research project, scientists, journalists

Gener al i nformationds about event and role of REM

On March 5, 2024, the Mission ORestore our Ocean a
experts, and advocates from around Europe, dedicated to the crucial task of safeguarding our oceans and
water bodies. Among the prominent participants weihe National Institute of Chemistry and Impact Hub

Athens, representing the REMEDIES Program. Their involvement injected fresh perspectives and actionable
insights into the ongoing dialogue on ocean conservation.

Throughout the forum, thoughprovoking discussions resonated, highlighting key themes such as climate
neutrality, circularity in the Blue Economy, and the imperative of sustainability. These discussions
illuminated the intricate interplay between humartidties and marine ecosystems, emphasizing the
urgency of adopting holistic approaches to address environmental challenges.

The collaborative spirit permeating the forum was palpable, with participants exchanging ideas, best
practices, and innovative solutions. This collective effort underscored the importance of forging
partnerships across sectors and borders to tackle the ptar issues facing our oceans. It reaffirmed the
belief that by pooling resources, expertise, and knowledge, we can amplify our impact and drive positive
change on a global scale.

Dissemination material use d to co-create the citizen science approach:

Poster about zerewaste cosmetics, samples of the shampoo, Instagram video about theiatemigws
about the product and its possible use from the EU mission ocean people
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Figure27: Presentation of the zeraaste seaweed coatinfpr cosmetics at the™ EU oceans days.
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Figure8: Promotion of the zavaste shampoo balls at the EU Ocean days annual forum to audience.

- I T
; @ WHNMW s |

- feneais

‘. \ .\'\‘ } [,

A = .
S
R e

Figure9: Showcasing the seaweed biomaterial as coatingfasteecosmetics solutions
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Name of the event: Zero -waste cosmetics workshops during SeaStar festival

Location: Umag, Croatia, public beach

Type of the event: Public event

Date of the events: 24. -25.5.2024

General informationds about event and role of REM|
Estimated number of people reached: 500

People participated: 50

Produced of shampoo balls: 1500

Stakeholders: public, tourist, influencers, entrepreneurs, young adults, families

In a vibrant celebration of sustainability and creativity, NIC hosted two workshops on-vzaste

cosmetics as part of the EXIT SeaStar Festival 2024 in Umag, Croatia, on May 24 and 25. These workshops
showcased REMEDI ES® i nnusev apliaosnt iicn pparcekvaegn tnign gp oslil nug
handmadedo-it-yourself seaweed coating alternatives. This initiative aimed to educate and inspire the
general public about the benefits and practices of a -meaiete, plastifree lifestyle. Organized by
REMEDIES partners NIC and EXIT, the workshops drew a remarkable turnout, with over 40 enthusiastic
participants engaging in harmls activities to createcolourful zero-waste seaweed coatings for their
shampoos. Moreover, more than 2,000 shampoo balls were made and handed out to the visitors of the
SeaStar evenbDiscover more4

Dissemination material used to co -create the citizen science approach:

Posters and roll up that provide information to the public at the location, social media movies promoting
the workshops shared by EXIT foundation and S&amusic festivad. Free samples shared to the people
on the publicbeach and hotel poolThe workshop was supported by live music from & D

44 hitps://www.youtube.com/watch?v=0r7OBPZhabl

https://www.instagram.com/p/C8B8vKVsbCc/?utm source=ig _web copy link&igsh=MzRIODBiINWFIZA

https://www.instagram.com/p/C8HGIWFMVGK/?utm_source=ig_web_copy_link&igsh=MzRIODBINWFIZ

45 https://www.seastarfestival.comaccessed 10.12.2025
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Figure81: Engaged citizensnarkshog p hot o : Mirta Cindril)
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Figure2: Detall on the zewwaste cosmeticsolvememt f t he ci ti zen (phot o: Mirta Cindril)
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Figure33: Resulbf the citizen activities unique colouredvzeret e s hampoo ball s with seaweed coat
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Figure84: Mentors and hostesses to support the workshop and promotworishiopp(h ot o : Mirta Cindril)
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Figured5: Detailed capture of the applying seaweed coating on the coloured shampoo ball and test ofgtie phodochMoria
Cindril)
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Name of the event: Zero -waste cosmetics promotion at SeaStar festival N
Location: Stella Maris lagoon, City of Umag, Croatia
Type of the event: Festival
Date of the events: 24. -25.5.2024
Estimated number of people reached: 12 .000
People participated/engaged: 150
Shared shampoo balls: 500
Stakeholders: public, tourist, influencers, entrepreneurs, young adults, festival organizers
General informationds about event and role of REM

Since 2017, the best music festival in this part of Eurofea Star Festival puts Umag and Istria on the

map of the worl dds most relevant festivals, bringi
to this region every yearThis festival is also REMEDIES demo*sid/ith an attendanceof 50.000 per

festival editionREMEDIES partners NIC were present at a stasitle the festival area that was operating

to promote, educate and to share the samples to participants and collecting their feedback. Additionally,

the media team prepared the promo video.

Dissemination material used to co -create the citizen science approach:

Promotionalbooth with free samples of shampoo agdestionnaireon awareness about zerwaste,
posters and roll up that provide information to the public at the location, social media movies promoting
the workshops shared by EXIT foundation and SeéstBree zerewaste shampoo samples sharedhe
people at the festival.

46 hitps://remediesfor-ocean.eu/sesstar-festivarumagcroatia/ (accessed 10.12.2025)
47 https:/lyoutube.com/playlist?list=PLvIb_uccCDPsmHxl4gvdRb4mFt6Mh5E9T&4iXKa@L 08 Yk(accessed
10.12.2025)
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Figure36: Sharingwarenesabout REMEDIES zeraste cosmetics to festival participants at the(Pbatio: EXIT)
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Name of the event: Zero -waste cosmetics workshop
Type of the event: Workshop Registration needed
Location: Astoria Hotel, Bled, Slovenia
Date of the event: 17.4.2025
Estimated number of people reached: 25
People participated: 25
Produced shampoo balls: 500
Stakeholders: engaged public, influencers, students, designers, cosmetics producers.
General informationds about event and role of REM

A workshop was prepared in the collaboration with the CEFOODCYCLE project as part of the circular
economy of unavoidable waste from the HORECA (Hotels, Restaur@attgring) sector The workshop

was promoted a circular use of coffee grounds in the cosmetfmdicationsNIC team prepared a full
workshop showing zeravaste cosmetics with the seaweed coating with the coffee grounds as a peeling
component to be added.

Dissemination material used to co -create the citizen science approach:

Intro to the workshop presentatiorusing Mentimete#, roll up, poster, social medilyers forpromotion
of the event workshop videé® and picture material, surveys on thee-existingknowledge and on the
workshop experience, presentation of the stbg-step guidance.

— S

Figure37: Intro to zerewaste cosmetics worksh@photo: Sara Rman)

48 https://www.mentimeter.com/ (ac@ssed 1.12.2025)
49 https://www.youtube.com/watch?v=K7OnRbKKtfatcessed 10.12.2025)
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Figure839: Step by step instruction on-aexste cosmetics preparation and execution step from the pafi®tipgmtSara Rman)

83
:* Co-funded by
the European Union




.

84

Co-funded by
the European Union




\ >
REMEDIES
Name of the event: Discover EU: Microplastics: The Invisible Impact in Everyday Life N
Type of the event: Workhops, registration needed
Location: Astoria Hotel, Bled, Slovenia
Date of the event: 24.4.2025
Estimated number of people reached: 40
People participated: 40
Produced shampoo balls: 400

Stakeholders: engaged public, influencers, students, designers, cosmetics producers, senior
citizens.

Plastic accompanies us at every step, even where we least expeciiater, food, air, and even cosmetics.

But what do we really know about microplastics, and what can we do to avoid their harmful effects? In the

first part, Andreja Palatinus, BA in Ecology and MP, attorney at law, a expert from NIC independent
entrepreneur and initiator of the Clean Coast initiative, the Adriatic Microplastics Research Community,
and the OMicroplastics for Breakfastodé events, wil
in our environment, where they have already been fquartl how to combat the generation and exposure

of microplastics in our lives. She will also introduce EU initiatives in this area. We will be joined by Nika
Veger, author of the sustainable biBgauyfull Blog and ambassador of the European Climate Pact. In the
second part, under the guidance NIC and the European project REMEDIES, we will roll up our sleeves and
make singlaise shampoo balls without waste. This is an innovative and sustainable solutidoethaot

Figure41: Making of zerewaste shampoo balls and coating of the shampoo by workshop participants (ph
print screen from @evropska komisija Instagram post)
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