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CREATING A KNOWLEDGE BASE FOR A CIRCULAR 
ECONOMY – FOR LIVING WITHIN PLANETARY BOUNDARIES

Big environmental crises – global warming, biodiversity loss and unsustainable resource 
use – are strongly interconnected. Environmental sustainability is the fundamental 
condition for sustainable human societies and economies. Solving the crises requires 
societies to stay within planetary boundaries. The transition to circular economy is 
needed for reaching the emission reduction targets, for sustainable resource use and for 
eliminating waste. 

This publication presents a synthesis from Circular Economy 2019 Conference which was part of The Finnish EU Pres-
idency Event, European Days for Sustainable Circular Economy. Conference was organized at Finlandia Hall, Helsinki in 
October 1st, 2019 by Ministry of Environment of Finland, Finnish Environment Institute, Baltic Sea Action Group and 
Forum for Environmental Information.



Circular economy helps us to stay within 
planetary boundaries 

Extraction of raw material resources has been 
increasing globally during the past fifty years and 
there is no prediction of diminishing demand1. Substantial 
amounts of greenhouse gas emissions are generated in 
the raw material extraction, production processes as well 
as at the end-of-life phase of products. Tightening nation-
al and international emissions reduction targets require 
circular economy solutions. 

1  UNEP & International Resource Panel, 2019. Global Resources Outlook 2019: Natural 
Resources for the Future we Want. CLIMATE CHANGE, BIODIVERSITY 

LOSS AND UNSUSTAINABLE USE OF 
RESOURCES ARE INTERLINKED

The International panel for climate 
change, IPCC, has emphasized the intercon-
nection between high consumption, unsustain-
able use of resources and global warming. The 
IPCC special report on the impacts of global 
warming of 1.5 °C above pre-industrial levels 
states that “1.5°C pathways that include low 
energy demand, low material consumption, 
and low GHG-intensive food consumption have 
the most pronounced synergies and the lowest 
number of trade-offs with respect to sustaina-
ble development and the sustainable develop-
ment goals.”1

The International panel for biodiver-
sity and ecosystem services, IPBES, raises 
natural resource use as one of the direct 

1   IPCC (2018). Special Report Global Warming of 1.5 ºC https://www.
ipcc.ch/sr15/ 

Material extraction is growing globally 

Global material extraction, four main material 
categories, 1970–2017, million tons. Obtained by 
totalling domestic material extraction for all 
individual nations
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Due to the strongly interconnected nature of the big 
challenges, the focus should be on a systemic re-
sponse. The fundamental shift towards circular economy 
should include all sectors. A clear shared vision is needed 
in order to maintain coherence in the transition. Atten-
tion should be paid especially on energy, transport and 
food systems. All these systems affect one another – if 
we fail to find and implement sustainable solutions in one 
of these systems, we might also fail in fixing the others.
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drivers of biodiversity loss and sees links it with 
socio-economic development and ecosystem 
change: “Per capita consumption levels are 
emerging as a potentially more important driv-
er of biodiversity and ecosystem change than 
population growth. Models and scenarios of 
natural resource consumption and exploitation 
therefore need to be intimately tied to eco-
nomic and sociocultural trends.”2

The International Resource Panel, IRP, 
has highlighted how sustainable management 
of natural resources can contribute to global 
efforts to combat climate change: “Very large 
part of global energy use (and therefore GHG 
emissions) is tied directly to the acquisition, 
processing, transport, conversion, use and dis-
posal of resources. And very significant savings 
in both energy and emissions are possible at 
each of these stages in the resource manage-
ment chain.”3

2   IPBES (2019). Models of drivers of biodiversity and ecosystem change. 
 https://www.ipbes.net/models-drivers-biodiversity-ecosystem-change 
3   IRP. 10 Key Messages on Climate Change. https://www.resourcepanel.
org/reports/10-key-messages-climate-change 

Knowledge to action – Positive vision 
with urgency is needed

In order to succeed in the shift towards a sustainable 
circular economy, a shared vision for the future of our 
societies is needed. A transition towards a circular 
economy requires challenging our present culture 
– norms, behavior and thinking – which still follow the 
linear logic. In order to achieve cultural and behavioral 
changes, we need new narratives that show us what sus-
tainable living and lower consumption in welfare society 
might look like. 

Momentum for a new policy exists. The EU has 
for the first time recognized planetary boundary con-
ditions for the social and economic development in its 
policy. 
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Sustainable finance and investment play an im-
portant role in supporting circular economy action 
but it is crucial to agree on regulatory frames and stan-
dards in order to avoid any greenwashing. There must be 
a clear role for natural capital and circular economy in 
the European Sustainable finance initiative. 

Circular economy pilots have been tested and we 
already have an impressive amount of data on good 
experiments. It is time to implement circular economy 
on a wider scale – keeping in mind that we will still need a 
large amount of monitoring data to guide us. 

CIRCULAR ECONOMY ACTION PLANS  
IN THE EU AND IN FINLAND

A horizontal, strategic circular economy programme 
will be drafted for Finland in the current govern-
ment term 2019 – 2023. Already in 2016, a Finnish 
road map to a circular economy was drafted under 
the direction of the Finnish Innovation Fund (Sitra). 
It was updated in 2019. Nevertheless, the consump-
tion of raw materials in Finland continues to be as 
much as ten times higher than a sustainable level 
would allow. Per capita consumption in 2015 was 29 
tonnes, while 3–8 tonnes has been estimated as a 
sustainable level.

In 2015, the European Commission gave its ap-
proval to a European Circular Economy Action Plan. 

The plan was augmented in 2018 by introducing a 
package of measures covering areas such as plastics, 
critical raw materials and chemicals. The EU is mon-
itoring progress toward a circular economy through 
an extensive set of indicators measuring things 
such as the use of recycled material, the develop-
ment of waste management and circular economy 
innovations. In addition, the EU supports numerous 
research, development, and innovation projects in 
the Horizon 2020 programme, for example.

From SYKE Policy Brief: Quantitative goals need to 
be set for reducing use of raw materials1

1  SYKE (2019). Policy brief: Towards the circular economy. https://www.syke.fi/
en-US/Research__Development/Circular_economy

Principles in a circular 
model are: Reduce, Reuse 
and Recover.
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Identify catalysts accelerating the 
transition and follow forerunners 

In order to realize and accelerate the circular economy 
shift and systemic change, new understanding on circular 
economy drivers needs to be developed. 

CICAT project2 has identified catalysts that may drive 
the transition towards circular economy. These catalysts 
include:
zz Technology – enabling materials and digital solutions 
zz Language – encouraging and clear wording
zz Regulation – enabling laws and incentives
zz Business – creating economic value
zz Policy – ensuring sustainability policy
zz Images – provoking us to change

2   CICAT project: https://cicat2025.turkuamk.fi/fi/

For using and actualizing circular economy catalysts that 
drive the change, we need more knowledge on them. We 
need to identify the diverse circular economy catalysts 
and find circular economy forerunners who are already 
using the catalysts.

The potential of circular economy 
solutions for climate change mitigation
The emissions mitigation potential of circular economy 
actions is estimated to vary between two percent and 
twenty percent of all mitigation work3. Circular econ-
omy solutions can tackle certain emissions that 
the energy sector cannot. Circular economy actions 

3  Material Economics (2018). The circular economy - a powerful force for climate mitiga-
tion. Material Economics Sverige AB, Stockholm.

5



targeting process-based emissions could be especially 
powerful. Process-based emissions are significant espe-
cially in agriculture, metal industry, waste management 
and cement industry.

When looking at the climate change mitigation po-
tential of circular economy, it is important to recognize 
which are the most efficient tools and actions from the 
mitigation point of view. Modelling and research are 
needed in order to assess the exact amount of reduced 
emissions for each circular economy action. Modelling 
can offer help in recognizing the most significant sources 
for process-based emissions that circular economy solu-
tions could target.

What can we learn from nature’s 
unifying patterns – Leave it better than 
you found it
Circular economy will only be sustainable if the bi-
ological and technical cycles align with the bound-
ary conditions of the ecosystems. Regenerative feed-
back loops in ecosystems reinforce a stable life-friendly 

climate and thus perpetuate life. 
Circular economy can learn from the patterns in na-

ture in the following ways:
zz use only the (freely available) energy that is needed
zz recycle everything
zz optimize rather than maximize
zz use chemistry and materials that are safe for life
zz use abundant resources
zz reward cooperation
zz be locally attuned and responsive
zz be resilient to disturbances
zz use shape to determine strength4

Bio-inspired innovation frameworks have identified es-
sential principles for innovations that value and support 
biodiversity. Biomimicry, regenerative development 
and design and permaculture show examples of 
sustainable methods and disciplines that are based on 
learning from nature’s feedback loops. 

4   Unifying patterns in nature as identified by the Biomimicry Institute and Biomimicry 
3.8. Learn more about bio-inspired innovation and NI from www.naturalintelligence.info 
and www.studiotransitio.com 

Regenerative garden by Leen Gorissen
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CYCLING NUTRIENTS IN  
THE BALTIC SEA REGION

95 percent of the Baltic Sea is eutrophicated 
due to release of plant nutrients from agri-
culture and wastewater along with a range of 
pollutants from industry and other sources. 
Starting from a circular economy approach, 
the Bonus Return project1 explores how 
eco-technologies can potentially turn nutrients 
and carbon from environmental problems into 
societal benefits in the Baltic Sea Region. The 
project has focused on case studies in three 
river catchments in the Baltic Sea Region: 
Vantaanjoki river basin/Helsinki, Fyrisån river/
Sweden and Słupia river basin/Poland. The pro-
jectwishes to offer a platform for interaction 
between researchers, entrepreneurs, investors, 
and municipalities.

1  Bonus Return Project: https://www.bonusreturn.eu/ 

Circular economy and urban design 
inspired by nature
Cities can become circular economy hotspots, being 
already hubs of materials, nutrients and waste. Funda-
mentals of nature’s principles can be applied into urban 
planning in order to design buildings and urban areas 
that demonstrate technical and biological cycles in 
nature.  

Applying technical cycles can mean modularity and 
deconstructability in building design. Mimicking biological 
cycles may support design of buildings with closed mate-
rial and nutrient loops: organic waste can be converted 
into biogas and fertilizer; nutrient-rich wastewater can be 
used for urban farming after pretreatment and hygieni-
zation; rainwater can be used for production of aqua-
ponics. Cooperation with neighbors in the decentralized 
resource management and co-creation of new circular 
business models may be the key in the transition towards 
urban circular economy hotspots. 5

5  Learn more from: https://www.alchemia-nova.net/circulareconomy/ 
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WOOD AS A CONSTRUCTION MATERIAL 
SUPPORTING CIRCULAR ECONOMY

In EU27, roughly one third of wood waste is recycled 
as materials, incinerated or landfilled. Construction, 
demolition and new bio-based products represent 
two of the five priority areas in the EU action plan 
for circular economy. 

 From the circular economy perspective, wood 
as a construction material is renewable, largely 
recyclable and may provide closed-loop manufac-
turing and utilization processes. Wooden buildings 
and furniture with long life cycles are also carbon 
storages. Modern building with wood value chains 

Multitude of wood based byproducts and waste are generated in wood processing industry. 
Erkki Verkasalo, Luke Finland.

may integrate urban development and the vitality of 
rural regions in holistic sustainable development. 

 New information and solutions are needed 
toward profitable products, markets and logistics 
for side streams and construction and demolition 
wastes. In order to enhance circular economy, com-
panies are asking for predictable public regulation, 
support policies and better instructions and clarity 
in classification of wood-based recycling materials 
and pre-planning of recycling in construction and 
demolition1

1  Project Wood Circus, Underpinning the vital role of the forest-based sector in 
the Circular Bioeconomy: 
https://woodcircus.eu/ 
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Cities form a huge urban mine of 
resources accumulated in stocks

Extraction of all resources has been increasing globally 
for the past fifty years. The greatest increase is seen 
in the use of construction materials. Most of all ma-
terial is brought and used in cities, hence cities form huge 
hubs of materials. Material stocks in cities are expected 

Stocks in the cities are expected to grow as well as the 
material flows. At a certain level of welfare, the stocks 
saturate.1

1   Source: Sylvia Marinova, Sebastiaan Deetman, Ester van der Voet, Vassilis Daioglou 
(2019). Global construction materials database and stock analysis of residential buildings 
between 1970-2050. Journal of Cleaner Production, in review

to grow as a result of global development.
Circular economy could serve a solution for growing 

cities. Keeping construction materials in a loop would 
reduce waste generation and environmental impacts of 
construction as well as the need for new raw materials.

Urban metabolism looks into material flows in, out 
and through cities6. The idea of urban mining is to 
use the stocks in urban environment as a source 
for material production. Modular construction, stan-
dardization and pre-fabrication would help in managing 

6  Sebastiaan Deetman, Sylvia Marinova, Ester van der Voet, Detlef P. van Vuuren, Oreane 
Edelenbosch & Reinout Heijungs (2019). Modelling global material stocks and flows for 
residential and service sector buildings towards 2050. Journal of Cleaner Production, in 
review
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the material stocks in cities and in realizing material into 
use. 

Business opportunities exist in urban mining 
and some mining companies have already shifted from 
regular mining to urban mining. More understanding and 
research on the dynamic of material stocks in cities is 
required. 

Tackling trade-offs: Removing hazardous 
substances from the material loop
The transition from linear economy to circular economy 
poses a challenge for managing hazardous substances 
and for chemicals and waste regulations which have been 

formulated from linear perspective. Safe circular econ-
omy requires the removal of hazardous material 
from material loops and controlled management of 
waste containing hazardous materials.7

Suitable methods for identifying substances in differ-
ent matrices must be developed. We also need methods 
for improving the flow of information on the material and 
chemical content of products and harmful substances 
throughout the product’s life cycle. Lists of hazardous 
substances are continuously updated which increases the 
need for timely research and updated risk assessment 
guides.

7   Learn more from CIRCWASTE project: http://www.materiaalitkiertoon.fi/en-US 

HARMFUL SUBSTANCES IN  
CONSTRUCTION AND DEMOLITION

Construction and demolition is one of the priority 
areas in the transition to circular economy. Con-
struction and demolition waste make up one 
third of all waste generated in Europe (exclud-
ing mining waste). This type of waste can be seen 
as a huge resource of material – but utilization of 

waste requires careful management and a lot of 
knowledge of the materials.

In demolition work it is important to ensure safe 
waste materials (non-contaminated) for recycling 
them into new products. Safe demolition includes re-
moval of hazardous material from material loop and 
controlled management of waste containing hazard-
ous materials. Demolition requires various skills for 
experts performing inventory on hazardous materials. 
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Recognizing knowledge gaps:  
Support for research, monitoring and 
technology innovations

Policy decision makers still lack the information, metrics 
and understanding to take decisions that would drive cir-
cularity. In order to make the right choices for a circular 
economy, we also need access to more and better data. 

Circular economy cannot be monitored with linear 
resource use monitoring methods that follow materi-
al flows in and out from systems. In order to maintain 
closed loops, better understanding of what happens to 
material within the system is needed. 

Reusing, repairing, remanufacturing and sharing 
often decrease material costs and environmental 
impacts of consumption but not inescapably. Trust-
ed and verified circular economy requires technologies 
for collecting and sharing data and for material identifica-
tion and traceability.

Paradigm must change when  
the old one is dysfunctional

In order to succeed in the circular economy transition 
and scale-up from pilot level, we need to learn from good 
examples and share knowledge, but also and very impor-
tantly see what is stopping us. The transition towards a 
circular economy is highly dependent on policies, govern-
ance and cultural behavior. Technology cannot be seen 
as the only catalyst driving the sustainable transition. 
Fundamental knowledge and logic behind circular 
transition is to address the real lock-ins in our cul-
ture and societies. 

The goal in sustainable transition is to find ways to 
create a socio-economic system that delivers well-being 
within environmental limits. 
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zz Ambitious quantitative goals need to be set for 
reducing the use of virgin raw materials and for 
increasing the use of recycled raw materials. 

zz Horizon Europe programme should include a 
strong target on filling the circular economy 
knowledge gaps.
yy The programme should give support for con-

crete action plans and implementing circular 
economy pilots on a large scale. 

yy Research funded by the programme should 
have a strong systemic approach – also focus-
ing on the lock-ins of transition.

yy Focus should be on multi-actor projects and 
co-creation between researchers, decision 
makers and end-users of information.

zz Support for research is needed in order to recog-
nize and fill the knowledge gaps. 
yy More data is needed on monitoring the 

impacts of circular economy on biodiversity, 
climate and society.

yy We need to improve the flow of information 
throughout the product life cycles. More infor-
mation on Persistent Organic Pollutants (POP) 

and other hazardous substances is needed. 
yy Information should be formulated and target-

ed for different information users and deci-
sion makers.

zz Support for technological development is  
needed.  
yy We need new methods for identifying sub-

stances in different matrices and for tracea-
bility. 

yy We need technological innovations for sup-
porting data use and knowledge sharing.

zz Urging policy incentives and co-creation of poli-
cies is needed. 
yy Incentives and regulations are needed for 

reducing consumption and for reuse, safe-by-
design and long-term products.

yy We need clear frameworks and standards for 
sustainable investments.

yy Policies should support public procurement 
for fostering sustainable innovation

yy Policy should help innovators in surviving the 
so-called “valley of death” between innovation 
and market adoption

Recommendations
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This publication presents a synthesis from Circular 
Economy 2019 Conference which was part of The 
Finnish EU Presidency Event, European Days for 
Sustainable Circular Economy. The conference was 
organized at Finlandia Hall, Helsinki in October 1st, 
2019 by Ministry of Environment of Finland, Finnish 
Environment Institute, Baltic Sea Action Group and 
Forum for Environmental Information.

The highlights and findings are based on the 
presentations held in the Circular Economy 2019 
Conference at Finlandia Hall, Helsinki in October 1st, 
2019. Speakers and titles of their presentations:
zz Hans Bruyninckx, executive director, European 

Environment Agency (EEA): Knowledge, skills 
and governance approaches for systemic tran-
sitions  

zz Massimiano Tellini, Intesa Sanpaolo: Sustainable 
financing supporting the transition to the Circu-
lar Economy  

zz Leena Aarikka-Stenroos, professor and 
CICAT2025 research consortium leader, Tam-
pere University TAU: Circular economy catalysts 
accelerating the systemic change

zz Sari Kauppi, Finnish Environment Institute and 
Margareta Wahlström, VTT Technical Research 
Centre of Finland: What kind of barriers can 
hazardous substances cause for the circular 
economy and, case demolition and recycling of 
construction materials

zz Tomasz Okruszko, Warsaw University of Life 
Sciences (SGGW): Closing the loops on nutrient 
losses – Bonus Return

zz Enni Ruokamo, Finnish Environment Institute: 
Circular economy supporting climate change 
mitigation.

zz Leen Gorissen, Studio Transitio: Biodiversity in a 
circular economy – How can they benefit each 
other?

zz Ester van der Voet, Leiden University: Urban 
metabolism – how and why cities leak 

zz Erkki Verkasalo, Natural Resources Institute Fin-
land: Sustainable wood construction chains and 
cascading approach in the circular economy

zz Johannes Kisser, Alchemia-Nova GmBH (Aus-
tria): Circular buildings – demonstrating techni-
cal and biological cycles

The conference had three sessions which were 
chaired by:
zz Per Mickwitz, chair of EEA Scientific Committee 
zz Hans Bruyninckx, executive director, European 

Environment Agency (EEA)
zz Tanja Suni, Ministry of the Environment

This publication is written by Outi Silfverberg,  
Forum for Environmental Information.


