











Solution 10.

@ What?

Staramaki  designs and manufactures
biodegradable, plastic-free drinking straws
made entirely from natural wheat stems, a
by-product of cereal cultivation in Northern
Greece. These straws provide a direct
alternative to single-use plastic straws, paper
straws (which soften in use), and bioplastics.

The company has developed several
product ranges:

- Staramaki 16/100: 16 cm straws (diameter
5-55 mm), carton packaging, 100 units.

- Staramaki 13/100: 13 cm straws (diameter
3.5-55 mm), carton packaging, 100 units,
also usable as stirrers.

- Individually Wrapped Straws:

- Standard (17,18, 19 cm, diameter
4.0-5.5 mm, 1000 units/box)

- Narrow (17,18,19 cm, diameter
3.0-4.0 mm, 1000 units/box)
- Petit (13,14, 15 cm, diamet
1000 units/box)

- Petit Narrow (13,14, 15 . diameter
3.0-4.0 mm, 1000 units/box)

- Reed case: Natural feed tube (22 cm)
with cork cap, designed to hold
5-10 straws, customizable with laser
engraving.

4.0-55mm,

40.
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© Why?

- Reduce plastic pollution and single-use
plastic waste in Mediterranean ecosystems.

- Provide a 100% natural, home-compostable
and durable alternative that does not soften
in liquid, unlike paper straws.

- Lower CO2 emissions by using agricultural
residues instead of petroleum-based or
industrially processed alternatives.

- Operate within a circular economy model:
valorising local wheat stems and reintegrating
production residues for animal bedding,
biomass or
- Sti ate local employmen
mMclusion in a rural area affected by
unemployment, while showcasing a
cooperative ownership model.
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Who?

« Founded in 2019 in Kilkis, Greece,
originally as a Social Cooperative Enterprise,
now transformed into Staramaki S.A. with
the support of impact investors (Investing
for Purpose).

@« The enterprise employs and trains locals
(including women and youth) and works
with a network of farmers cultivating and
supplying wheat stems.

« Recognised as a European best practice
in circular economy and social innovation.




O When?

The cooperative was established in 2019, with
ongoing expansion of production capacity
and social impact. By 2025, Staramaki has
scaled from artisanal volumes to millions of
straws annually, thanks to automation and
EU-funded R&D projects.

@ Where?

Headquartered and producing in Kilkis,
Northern GCreece, sourcing wheat stems
directly from local fields and building farmer
networks in the region.

:@ How?

« Collecting stems after harvest: cutting,

T

sterilising, drying, inspection and packaging.

« Integration of Al-based defect detection
and semi-automated processing lines to

ensure higher quality and scalability.

« Closing the loop: residues are reused in
farming and local biomass systems,

enriching soils and reducing waste.

|ig Budget

- Initial handmade straws cost 0.13 euros each.
- Thanks to automation and scaling, current
cost has decreased significantly, enabling
competitive pricing (depending on volume
and packaging).

- Premium positioning for coffee chains,
hotels, bars, restaurants, and retail (Costa
Navarino, Nespresso).

{@Z* Key results

Over 5 million straws sold across Greece
and export markets.

15 direct jobs created in Kilkis, with indirect
impact on local farmers and supply chains.

Recognised by EU institutions, circular
economy networks, and media as a flagship
Mediterranean bioeconomy case.

Partnerships with international
companies (Nestlé/Nespresso).

ﬁﬁ Next steps

- Scale production to 45 million units
annually by 2029, through further
equipment upgrades and raw material
improvements.

- Expand distribution across Europe and the
Mediterranean, especially in markets with
strong SUP legislation.

- Develop new product lines (panels from
straw residue, cookies from triticale flour,
wide smoothie wheat straws).

- Strengthen regenerative agriculture
practices in wheat cultivation to improve
raw material quality and resilience in arid
regions.

@ Challenges

- Balancing cost-competitiveness with
sustainability and inclusivity.

- Overcoming consumer misconceptions
(fragility vs. durability once wet, floating vs.
functional design).

- Scaling while preserving the social
cooperative DNA in the new corporate
structure.
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4 Solutions

analysis

local value chains presented in the previous section. Rather

than repeating individual case descriptions, it identifies
cross-cutting trends, common barriers, enabling factors,
as well as the environmental, economic, and social
benefits generated by these initiatives. Collectively,
these solutions illustrate both the potential and the
limitations of local and regenerative alternatives to plastic
in Mediterranean and island contexts.

territorial
benefits

recycling use
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4.1 Common
characteristics

of the solutions

@ Despite their diversity

in terms of materials,
sectors, and maturity levels,
the ten solutions share
several structural

characteristics:

Local sourcing of materials: All solutions
rely on resources available locally or from
regional supply chains (for example: Provence
cane, wheat stems, rye, date palm branches,
seaweed, atmospheric humidity). This reduces
dependence on imported raw materials and
lowers transport-related emissions.

Short and decentralised value chains:
Production, processing, and, in many
cases, distribution occur within a limited
geographic area. This feature is particularly
pronounced in island or rural contexts,
where decentralisation strengthens
resilience.

Prevention of plastic and single-use
items: Most initiatives aim to avoid both
plastic and single-use items, rather than
merely replacing them with another
disposable material.

Strong human and territorial anchoring:
Many solutions are led by individual
entrepreneurs, cooperatives, or small
teams, often closely connected to local
communities, traditions, or specific
territorial challenges.

4.2 Environmental
benefits and regulatory
relevance

@) Across the ten cases, environmental

benefits are central and closely aligned
with existing and emerging policy
frameworks aimed at tackling plastic
pollution at European and

Mediterranean levels.

Direct response to single-use plastic
directive: The analysed solutions provide
concrete alternatives to products targeted
by the European Single-Use Plastics Di-
rective (SUP), such as cutlery, straws, cups,
and packaging. By offering reusable, edible,
biodegradable, or packaging-free options,
they enable economic actors, particularly
in tourism, hospitality, and event to comply
with bans and reduction obligations without
resorting to other disposable materials.

Direct response to the European
Packaging and Packaging Waste Regulation
(PPWR) objectives: Several solutions also
answer the PPWR targets, particularly r
egarding waste prevention, reuse objectives,
and restrictions on unnecessary single-use
packaging. Reuse systems, local water
production, and packaging-free cosmetics
illustrate practical ways to reduce packaging
volumes at the source.

Reduction of plastic leakage and marine
litter: The ten initiatives help prevent plastic
entering the environment by eliminating
plastic products before they become waste.
This directly supports the objectives of the
Mediterranean Regional Plan on Marine
Litter under the Barcelona Convention,
which prioritises upstream prevention,
particularly in tourism, fishing, and coastal
activities.



Reduction of carbon footprint and
transport-related impacts: Short
supplychains, local production, and the use
of bio-based materials significantly reduce
greenhouse gas emissions compared with
conventional plastic alternatives. These
benefits are particularly relevant for islands,
where imported plastic products often
travel long distances, generating
disproportionately high transport emissions.

Improved resource efficiency and
circularity: Many initiatives valorise local
waste or by-product streams (agricultural
residues, palm branches, reed offcuts),
transforming them into functional products
and closing material loops at the territorial
level. This approach aligns fully with the
circular economy principles promoted by
European and regional strategies.

4.3 Economic benefits

(0) . .
X Alternative local value chains generate
economic value that goes beyond

simple plastic substitution.

Support for local economies and
employment: The solutions create or sustain
local jobs, often in rural or island areas with
limited economic opportunities. This includes
artisanal production, agricultural supply
chains, processing, logistics, and maintenance.

Reduction of dependence on imports:
By producing alternatives locally, territories
reduce exposure to global supply chain
disruptions and price volatility, a key factor
for islands and remote areas.

Emergence of new business models: The
solutions demonstrate a diversity of models,
ranging from social cooperatives and artisan
enterprises to scalable start-ups. Some show
that economic competitiveness with plastic
is achievable at sufficient scale, while others
remain positioned in niche or premium
markets.

Economic viability, however, often depends
on external support (public funding, impact
investment, regulatory incentives) during
initial phases.

4.4 Social and cultural
benefits

QRQ Beyond environmental and economic

impacts, the solutions generate

significant social value.

Preservation and revitalisation of
traditional skills: Initiatives such as palm
branch weaving or reed craftsmanship
reconnect communities to ancestral
practices adapted to contemporary
environmental challenges.

Social inclusion and empowerment:
Several value chains explicitly involve
women, youth, or workers in the social
and solidarity economy, contributing to skills
development and local empowerment.

Behavioural change and awareness:
Edible cutlery, reusable systems, and visible
plastic alternatives play an educational role,
helping consumers and tourists rethink daily
habits.

Community engagement: Many solutions
rely on close collaboration between
producers, users, local authorities, and
civil society, strengthening social cohesion
and collective ownership of environmental
challenges.



4.5 Common barriers

;{3—;}5 Despite their positive impacts, the ten

solutions face recurring challenges:

Cost and price sensitivity: Plastic
alternatives are often more expensive than
conventional disposable products,
particularly at small scale. This is a major
barrier to widespread adoption, especially
in price-sensitive sectors.

Scaling up while remaining local: Balancing
scale-up with territorial anchoring is a key
tension. Increased volumes can improve
profitability but may also strain local
resources or weaken artisanal and social
dimensions.

Regulatory and certification constraints:
Food contact and hygiene regulations can
be complex and costly, particularly for small
producers.

Behavioural and cultural barriers:
Consumer habits, resistance to change,
and misconceptions about sustainability
or hygiene can slow adoption, even when
alternatives are technically mature.

Network and visibility limitations: The
identification of these ten solutions largely
reflects the existence of already established
local value chains. Many similar initiatives
likely exist but remain fragmented,
under-documented, or insufficiently
supported.

4.6 Key success factors

The analysis of the ten case studies

highlights several key factors that
determine the success and
sustainability of regenerative local

value chains:

Alignment with regulatory frameworks:
Solutions that clearly align with existing
and emerging regulations, particularly those
targeting the reduction or ban of single-use
plastics, benefit from a favourable
environment for the deployment of
sustainable alternatives.

Access to local raw materials: Availability
of local resources ensures technical
feasibility, strengthens supply chain
resilience, and minimises transport-related
environmental impacts.

Territorial relevance: Solutions designed in
response to specific local needs, practices, and
constraints, especially in island or rural contexts,
are more likely to be adopted and sustained.

Strong local leadership and engagement:
Project leaders rooted in their territory
(entrepreneurs, cooperatives, associations)
can mobilise local networks, unite
stakeholders, and ensure continuity
over time.

Support from public authorities and
institutions: Structural backing from
government bodies, research and innovation
institutions, and European programmes is
crucial during experimentation, capacity
building, and scaling phases.



Keys takeaways for territories :

Key takeaway 1
Blashizapylacal
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Regenerative local value
chains are most robust
when they build on locally
available materials and skills,
reducing dependency

on imported plastics and

strengthening territorial
resilience.
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Key takeaway 2
Risventionyworks;
Bakilaathancubstituiion
Preventing plastic at
source through reuse,
edible or packaging-free
solutions is more effective
than replacing single-use
plastics with other
disposable materials.

Key takeaway 3
islandsas livi
lakosatesiss

Island territories, due to
logistical constraints and
waste management limits,
are particularly well

suited to pilot and scale
decentralised, circular and
self-sufficient value chains.




Conclusion

The portfolio of local, regenerative, and zero-waste value chains
presented in this note demonstrates the transformative potential
of community-driven solutions to tackle plastic pollution in
the Mediterranean. By producing sustainable alternatives
to single-use plastics, these initiatives not only reduce
environmental impacts but also stimulate local economies,
preserve traditional knowledge, and promote social inclusion.

Forislandsand remote territories, such approaches are particularly
critical. Geographic isolation increases dependence on imported
goods and complicates waste management, while fragile
ecosystems, water scarcity, and seasonal tourism intensify the
impacts of plastic pollution. In this context, decentralised and
circular value chains, rooted in local resources and skills, offer a
pathway towards greater resilience and self-sufficiency.

Regenerative local value chains are therefore not merely an
ecological response to plastic pollution; they represent a broader
social and economic opportunity for Mediterranean islands and
coastal communities. As demonstrated by REMEDIES and other
initiatives across the region, investing in locally rooted solutions
can strengthen circular economies, enhance waste management
systems, and empower communities to reclaim control over their
resources.

Supporting and scaling up these models constitutes a strategic
lever for restoring the Mediterranean Sea while fostering
sustainable development in territories where isolation amplifies
both wvulnerability and innovation potential. These local
regenerative solutions also align with broader European
and international frameworks, including EU directives and
regulation such as the SUP and PPWR, as well as ocean
governance initiatives like the EU Ocean Pact, highlighting how
community-driven action can contribute to policy objectives at
multiple levels.
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Glossary

Biological diversity: means the variability
amonglivingorganismsfromallenvironments
(ecosystems) including, inter alia, terrestrial,
marine and other aquatic ecosystemsand the
ecological complexes of which they are part;
this includes diversity within and between
species, as well as within ecosystems.

Biowaste: any non-hazardous biodegradable
garden or park waste, any non-hazardousfood
or kitchen waste, especially from households,
restaurants, caterers or retail stores, as well as
any comparable waste from establishments
producing or processing foodstuffs.

Ecosystem: means a dynamic complex of
plant, animal and micro-organism com-
munities and their non-living environment
interacting as a functional unit.

Macro plastics: pieces of plastics larger than
5mm.

Marine litter: Marine litter (in the USA and
other parts of the world named also as
«marine debris») is any persistent, manufac-
tured or processed solid material discarded,
disposed of, abandoned or lost in the marine
and coastal environment. It includes items
entering the marine environment via rivers,
sewage outlets, storm water outlets and
windblown litter items.

Maritime Traffic: means all shipping for
business purposes between two or more
ports or moorings, with the exclusion of re-
gular ferry services, pleasure boating, coastal
fisheries and inland waterway transport.

Micro plastics: small pieces of plastics, usually
smaller than 5mm down to the nanometre
(nmM) scale.

Regenerative: supplied repeatedly by itself
without addition.

Small islands: according to SMILO: less than
150 km?, no bridge to the mainland and a
clear separation at low tide, inhabited or not,
protected or not, in the seas of the whole wor-
Id.

Local Value Chain: refers to a system in
which products, such as alternatives to
single-use plastics, are produced, distributed,
and consumed within a specific geographic
region.

Zero waste: means designing and managing
products and processes to reduce the volume
and toxicity of waste materials, conserve and
recover all resources, and not burn or bury
them.
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