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Why students choose Arcada
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In 2020, 15% 
of our degree students came from abroad

• We offer 3 Bachelor’s & 4 Master’s

Degree Programmes in English

• We also offer student, teacher and 

expert exchange. We welcome about

70 exchange students each year

• We take part in numerous

international research projects

• Our 400 international students

represent more than 60 different

nationalities

Arcada is an International 

UAS – in fact, the most

international UAS in Finland 

in relation to size, with 120 

partner universities around

the world



The official duty of a university of applied sciences is to engage in applied 
research, development, and innovation activities that promote working life
and regional development, as well as renew the economic structure of the 
region, along with artistic activities.

Science does not exclude practicality

The role of science in universities of applied 
sciences in Finland

Source: tieteentekijat.fi

In addition to degree education, the second main task of universities of applied sciences is 

research, development, and innovation activities



Universities of applied sciences are also deeply 
networked with national and international networks 
and centers of expertise 

Universities of applied sciences are seeking funding 
for research, development,

and innovation (RDI) projects from international 
funding sources

University of applied sciences in 
international research scale

Source: TKI-tuki



University of applied science-
collaboration with private sector

Research, development, and innovation (RDI) activities are also critically connected to 
education and teaching

Teaching at universities of applied sciences is often organized in the form of 

projects received from working life, and bachelor/master thesis are carried 

out as development projects for workplaces

Through RDI work, the connection between the content of 

Education and the latest knowledge and expertise is ensured.



By staying in tune with the needs of our society and the business world, both in the present 

and the future, Arcada's applied research finds practical solutions to the challenges our 

country and our world is facing.

Research, development and innovation at Arcada



Mechanical and sustainable

engineering

The bachelor's degree programme Mechanical and Sustainable 
Engineering at Arcada has a clear focus – sustainable materials 
and engineering design. In this programme, engineering, 
sustainability and digitalisation have been merged together to 
benefit our modern-day society.



Research focus Circular economy for engineering

Eliminate
waste and 
pollution

Private sector

utilizing waste streams

Biobased polymers, 
fibers, films, 

algae, reed, potato peel

Circulate
products and 

materials

Reverse waste stream

Plastic recycling, 
mechanical tests

Regenerate
nature

Nutrient recovery

Phase out fossil fuel
based plastics



Figure: The 7 key product value chains as a matter of priority (priority product groups) of the 2020 Circular Economy Action 
Plan 12 In December 2015, the Commission presented its first Circular Economy Action Plan, including several legislative 
proposals on waste.

Key product value chains Circular 
Economy action plan



European plastic strategy

• The European Plastic Strategy in 2022: 
policy framework on the sourcing, 
labeling, and use of biobased, 
biodegradable, and compostable 
plastics, as part of the European Green 
Deal, Circular Economy Action Plan, 
and the broader Plastics Strategy. 

• Enhance the sustainable use of plastics 
by clarifying when and how bioplastics 
can offer environmental benefits,

• Ensuring that these materials meet strict 
sustainability standards

• Focus on Clarification and Innovation

• Promote a carbon-neutral bioeconomy



European Commission has set an 
aspirational target for at least 20% of 
the carbon used in chemical and 
plastic products to come from 
sustainable, non-fossil resources by 
2030.

This goal is part of the broader effort to 
achieve climate neutrality and reduce 
the EU's reliance on fossil resources. The 
strategy focuses on integrating biobased 
materials alongside recycled content to 
contribute to a circular economy.

The move to incorporate biobased 
carbon into plastics is designed to reduce 
greenhouse gas emissions while 
supporting innovation in sustainable 
materials 

Bio-based plastic



Bioplastic foresight



Key areas for biobased plastics

Packaging Plastics Manufacturing

Medical Agriculture Automotive

Textiles electronics



Examples



Phase 1: Idea Generation

Phase II: Material development through research and prototyping

Phase III: Towards commercialization 

Working with research as a base for 
product innovation 



Problem 
statement

Ideation

Evaluation 

Phase 1: Idea Generation

European plastic 

strategy, green 

deal, reed as 

unused raw 

material

What? Why? Who? 

When? Where?

Collect ideas, 

literature research, 

examples

Evaluate ideas

Next step for 

product 

development



Material 
development 
in lab scale

Prototyping

Improvement 
and 
optimization

Phase II: 
Material Development through Research and Prototyping

Material 

characterization, 

testing properties

Identify strengths, 

weaknesses, 

potential applications

Assessing 

performance

Meet the specific 

needs of industry Scaling & 

Commercialization



Pilot project

Standards, 
certification

Funding, 
patenting

Phase III: Towards commersialization

Marketing strategy 

development

Scalability, 

manufacturing 

challenges

Industry regulations

LCA

Startups, 

government 

agencies, 

partnerships

Commercialization



Our working hypothesis: Common reed as 
novel BioSource for new applications

Reed, as a perennial grass, is a lignocellulosic, low-
cost feedstock that can grow in diverse environments, 
including marginal lands. It holds great potential for 
future biomaterial applications, making it a prime 
candidate for the modern biobased economy. 

Reed can be used to produce a wide range of high-
value products, including biopharmaceuticals, 
nutrient supplements, and biopolymers.

In terms of biomaterials, it can be applied in 
construction (building materials), insulation, 
mulching, biodegradable products for gardening, 
and animal bedding. 

Additionally, reed offers potential as an energy carrier
for producing advanced biofuels and generating heat 
and power, and it can contribute to producing soil 
organic fertilizers and green chemistry products.

The Importance of Perennial Grasses as a Feedstock for Bioenergy and Bioproducts

Salvatore L. Cosentino, ... Myrsini Christou, in Perennial Grasses for Bioenergy and Bioproducts, 2018

https://www.sciencedirect.com/science/article/pii/B9780128129005000011
https://www.sciencedirect.com/book/9780128129005/perennial-grasses-for-bioenergy-and-bioproducts


Where are we now?
Phase 1: Idea Generation & Problem statement

Phase 2: Material development

New bioplastic 

innovation are 

needed

Reed as 

unused raw 

material

Unsustainable 

forest 

business

Material 

characterization 

Identify strengths, weaknesses, 

potential applications

What can we do of common 

reed?

Which material could be 

replaced by common reed? Problem 
statement

Ideation

Evaluation
Reed 

reinforced 

plastics?
Urn

Student 

hackathon

Flowerpots
Green 

chemicalsIsolation, 

sound, heat

Searching 

company partners, 

investors, co 

developers



Material development
Packaging Plastics Manufacturing

Medical Agriculture Automotive

Textiles electronics



What kind of results we can produce in 
this project?

Material 

characterization, 

mechanical 

properties

Biodegradation 

test?

Permeability? Process 

development?
LCA

Co funding 

applications

Arcadas material research team 

strenghts: Material testing

Business model 

developmentArcadas collaboration: Business economics, marketing



Material development
Packaging Plastics Manufacturing

Medical Agriculture Automotive

Textiles electronics



Material development
Packaging Plastics Manufacturing

Medical Agriculture Automotive

Textiles electronics



Material development
Packaging Plastics Manufacturing

Medical Agriculture Automotive

Textiles electronics



How can the results increase the reed
use?

Once the reed-derived 
materials demonstrate 
mechanical viability, this opens 
doors for creating business 
models around the reed value 
chain. 

This is not the whole solution, 
but part of the value chain 
development



• Identify industry needs
o by understanding the needs of industries where reed-based materials can add value, 

such as construction, packaging, automotive, textiles, and agriculture. Identify 
companies that are looking for sustainable, lightweight, or biodegradable material 
alternatives (Thesis topic)

• Leverage pilot projects and demonstrations
o Develop prototypes, practical applications of our reed-based materials (thesis topic)

o Pilot collaborations

o industry conferences

• Partnership with manufacturers?

• Partnership with startups and entrepreneurs

• Public-private partnerships

• Co-branding and market trials

How can we work with companies with
product development and offer support



Working further with companies -> pilot product, demos (LCA)

Phase I: II Hackathon to product ideation.. (any proposals how?)

Phase II: Deeper analysis of materials (biodegradation, water 
permeability, 3 D printing for product demo)

Phase III: Product development in collaboration with marketizing

Next steps



Questions?

• Contact:

• Paula.linderback@arcada.fi

• Tel: + 358 505790288

mailto:Paula.linderback@arcada.fi


Material development
Packaging Plastics Manufacturing

Medical Agriculture Automotive

Textiles electronics


