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Research at:
•SEEDS – Sustainability, Environmental Economics and 

Dynamics Studies: Since 2013; From 5 to 8 to 12 
universities; 40 environmental and innovation 
economists http://www.sustainability-seeds.org/

•IRCrES-CNR: Institute of Research on Sustainable 
Economic Growth, National Research Council: Economic 
research, multidisciplinary 
https://www.ircres.cnr.it/index.php/it/

•EEA – ETCs: EuropeanTopic Centres of EEA ςEuropean 
EnvironmentAgency; Since 2001, now ETC CE ςEuropean 
Topic Centre on Circular Economy and Resource Use, 
2022-2026 https://www.eionet.europa.eu/etcs/etc-
ce/consortium

•ASA- Graduate School on the Environment, Catholic 
University: since 2008, multidisciplinary 
https://asa.unicatt.it/

http://www.sustainability-seeds.org/
https://www.ircres.cnr.it/index.php/it/
https://www.eionet.europa.eu/etcs/etc-ce/consortium
https://asa.unicatt.it/
http://www.ircres.cnr.it/


EEA’s CE reports, 2016, 2017, 2018
http://www.eea.europa.eu/publications/circular-economy-in-europe
https://www.eea.europa.eu/publications/circular-by-design
https://www.eea.europa.eu/publications/circular-economy-and-bioeconomy

FEEM reports on CE, 2019 and 2020 
https://www.feem.it/it/pubblicazioni/reports/towards-an-innovation-
intensive-circular-economy-integrating-research-industry-e-policies/
https://www.feem.it/publications/energy-and-the-circular-economy-
filling-the-gap-through-new-business-models-within-the-egd/

http://www.eea.europa.eu/publications/circular-economy-in-europe
https://www.eea.europa.eu/publications/circular-by-design
https://www.eea.europa.eu/publications/circular-economy-and-bioeconomy
https://www.feem.it/it/pubblicazioni/reports/towards-an-innovation-intensive-circular-economy-integrating-research-industry-e-policies/
https://www.feem.it/publications/energy-and-the-circular-economy-filling-the-gap-through-new-business-models-within-the-egd/


Outline

•CE: A substitution economy?

•Drivers: Resource prices Vs Policies

•Policy issues 1: Plastics

•Policy issues 2: RES and bioresources

•Policy issues 3: Secondary Raw Materials markets

•Innovation and the CE

Scope

•EU level 

•No ‘measures’ and ‘indicators’

•Not so much ‘circular business models’



CE: A substitution economy?



/9 Ǿƛǎƛƻƴ ŀƭǊŜŀŘȅ ƛƴ ǘƘŜ 9¦ ΨǿŀǎǘŜ 
ƘƛŜǊŀǊŎƘȅΩΣ мфтлǎ

1975, Waste Framework Directive
(1975/442/EEC) introduced the 
ΨǿŀǎǘŜ ƘƛŜǊŀǊŎƘȅΩ (Art. 3)

The Ladder of Lansink

http://www.wastefootprint.com/
https://en.wikipedia.org/wiki/Waste_Framework_Directive


The concept of Ellen Mac Arthur Foundation
https://www.ellenmacarthurfoundation.org/circular-economy/oundation

óSchools Of Thoughtô

The circular economy concept has 

deep-rooted origins and cannot be 

traced back to one single date or 

author. 

The generic concept has been 

refined and developed by the 

following schools of thought:

¶1 Cradle to Cradle 

¶2 Performance Economy 

¶3 Biomimicry 

¶4 Industrial Ecology 

¶5 Natural Capitalism

¶6 Blue Economy 

¶7 Regenerative Design

https://www.ellenmacarthurfoundation.org/circular-economy/oundation
https://www.ellenmacarthurfoundation.org/circular-economy
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/cradle2cradle
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/performance-economy
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/biomimicry
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/industrial-ecology
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/natural-capitalism
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/blue-economy
https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/regenerative-design


A useful vision
OECD, THE MACROECONOMICS OF THE CIRCULAR ECONOMY TRANSITION: A CRITICAL REVIEW OF MODELLING APPROACHES,   
ENV/EPOC/WPRPW/WPIEEP(2017)1/FINAL, 27 October 2017
after Bochen et al. Bocken, N.M.P., de Pauw I., Bakker C. and van der Grinten B., 2016

Closingthe resourceloops The first level is the (increasing)

ΨŎƭƻǎǳǊŜof the useƭƻƻǇǎΩof resources(wasteand materials)

through the (increasing)degree of material recycling and

energy recovery of waste, the increase of materials and

products reuse, also after ‘re-manufacturing’ of complex

productsor their parts(e.g. in the automotivesector).

Slowingdown resourceloopsThesecondlevelof circularityis

about ΨǎƭƻǿƛƴƎŘƻǿƴΩthe use-loops of resources(materials),

and it is mainlyabout the useful life of products. Thislevelof

CEis at the boundariesof, or even involves,the ‘sharing and

renting economy’ and similar organizationalinnovationsthat

canintensify the use of goods/capitalsandgivethem a longer

life.

Narrowing resource flow The third level of the CE is the

ΨƴŀǊǊƻǿƛƴƎΩof resourceflows through a higher efficiency of

resource use, which can be based on innovation and

behavioral change. It mayimply againa more intensiveuseof

goodsand capitals (sharing,longer life) and less dissipative

consumerchoiceson materials,energy,andfinal goodsuse.



Decoupling and efficiency
OECD, THE MACROECONOMICS OF THE CIRCULAR ECONOMY TRANSITION: A CRITICAL REVIEW OF MODELLING APPROACHES,   

ENV/EPOC/WPRPW/WPIEEP(2017)1/FINAL, 27 October 2017



Key point: Is CE a substitution economy?
•Weak net economic results at the system level

•Substitition effects can prevail

•Environmental effects can dominate

½ƻōƻƭƛ wΦΣ нлмуΣ [ΩŜŎƻƴƻƳƛŀ ŎƛǊŎƻƭŀǊŜ ǇŜǊ 
riusare anche i saperi?, in PaolazziL, Gargiulo
T., SylosLabini M. (a cura di), Le sostenibili 
carte dell’Italia, Marsilio, Venezia, pp. 139-
166.



International substitution spillovers
‘Inward-looking’ (domestic) value chains

Circular (secondary) value chains are largely 
‘domestic’ 

• Substitution at the expenses of foreign producers, 
redistribution of VA and employment

• Key areas of trade benefits, e.g. critical metals from WEEE

• More domestic production = environmental pressures 
more domestic (but lower international footprint !)
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Drivers: Prices Vs Policies



Price signals do matter

13

Hassler J., Krusell P., Olovsson C., 2021, Directed Technical Change as a Response to 

Natural Resource Scarcity, Journal of Political Economy, volume 129, number 11, 

November 2021.

Abstract: We develop a quantitative macroeconomic theory of input-saving technical 

change to analyzehow markets economize on scarce natural resources, with an 

application to fossil fuel. We find that aggregate US data call for a very low short-run 

substitution elasticity between energy and the capital/labor inputs. Our estimates 

imply that energy-saving technical change took off when the oil shocks hit in the 

1970s. This response implies significant substitutability with the other inputs in the 

long run: even under ever-rising energy prices, long-run consumption growth is still 

possible, along with a modest factor share of energy.

.



Weak signals from nat resource prices 
(World Bank, Indexes of real 2010 prices, 1960/1979-2021)

2021 Real prices at levels 
of decades ago
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Recent surge in prices: a 
structural shock?
(nominal prices 1960/Jan-2022/May)

May 2022: nominal prices not the 
highest in decades (only gas Europe)
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Weak scarcity signals 
from NRRs availability

33 minerals and metals

• Ratio reserves/production 2019 (= No. years of reserves): 19 > 40 years; 
10 > 100 years; 8 < 20 years

• Change in world production 2019/1994 (%): 15 > 100%

• Change in world reserves 2019/1994 (%): 5 decrease; 12 > 100% increase

• Change in years of production covered by reserves (No. years): 22 
decrease

(elaborations from US Geological Survey)

Ratio 
reserves/prodution
2019 (= No. years of 

reserves) 

Ratio 
reserves/prodution
1994 (= No. years of 

reserves) 

Change in 
world 

production 
2019/1994 (%)

Change in 
world 

reserves 
2019/1994 (%)

Change in years 
of production 

covered by 
reserves

(No. years)

Antimony (tons) 11,73 39,62 52,83 -54,76 -27,89

Bauxite (000 tons) 225,56 214,95 24,30 30,43 10,61

Chromium (000 tons) 12,72 386,62 368,13 -84,59 -373,90

Cobalt (tons) 49,31 216,22 678,38 77,50 -166,91

Copper (000 tons) 42,65 32,87 116,33 180,65 9,77

Gold (tons) 16,06 19,13 43,48 20,45 -3,07

Natura graphite (tons) 290,91 29,21 52,99 1423,81 261,70

Iron ore (crude, 000 tons) 55,26 65,00 52,00 29,23 -9,74

Lead (000 tons) 18,64 24,29 68,57 29,41 -5,64

Lithium (tons) 244,19 360,66 1309,84 854,55 -116,47

Manganese (000 tons) 66,33 94,58 172,60 91,18 -28,25

Molybdenum (tons) 61,22 52,88 182,69 227,27 8,34

Nickel (tons) 36,02 51,88 188,08 100,00 -15,86

Phosphate rocks (000 tons) 312,78 85,94 77,34 545,45 226,84

Platinum gorupmetals(kg) 167,07 246,48 81,78 23,21 -79,41

Rare hearts (tons) 545,45 155,04 241,09 1100,00 390,42

Silver (tons) 18,87 20,14 90,65 78,57 -1,28

Tin (tons) 14,53 38,04 60,87 -38,57 -23,52

Tungsten (000) 40,57 80,77 222,31 61,90 -40,20

Vanadium(tons) 253,46 294,99 156,05 120,00 -41,53

Zinc(000 tons) 19,69 20,56 86,49 78,57 -0,87
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Oil - Reserve-to-consumption ratio (years of 
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Natural Gas - Reserve to consumption ratio (years 
of consumption (of the year) covered by reserves, 

1980-2020)



Weak price-based policy signals (MBI)

• Carbon pricing: Large endorsement of 
CP (IMF, OECD, EC, WB, B20, ...)

• Substantially lower than those needed 
for Paris Agreement targets

• High-Level Commission on 
Carbon Prices: prices at US$40ς
80/tCO2 by 2020 and US$50ς
100/tCO2 by 2030 required to 
reduce emissions towards the 
Paris Agreement targets 

• < 5% of GHG emissions covered by a 
carbon price are within the range 

• Half of covered emissions priced at less 
than US$10/tCO2

• IMF: global average carbon price is 
US$2/tCO2

N. Stern (2021): Carbon pricing 
not the only instrument 



Environmental taxation decreasingly 
important !

•Large support in policy discussions

•But envtax revenues are decreasing as percent of total taxes!

A national matter …..



Policies do matter for eco-innovation



Policies drive the sustainability 
transition (and the CE) in the EU

Before the European Green Deal (2019)

Targets and objectives in EU legislation:

•159 legally binding targets and 87 non-binding 
objectivesacross 11 environmental themes up 
to 2050

•Highest number of targets: climate change(51 
targets), chemical pollution(27 targets) and 
waste and resources (23 targets)

•Economic sectors: industry (2 objectives and 97 
targets) and transport(14 objectives and 35 
targets) 

Source: S. Paleariand A. Reichel2019



The EU EGD: A flow of new policy 
signals across all sectors

EGD, before the ‘Fit-for-55’ (July 
2021):

•177 measures/strategic 
documents/legislative proposals 
expected (new/revision) 

•28 in CC and energy

•15 in Waste and resources

•17 in Chemicals

•28 in Industry, products, value 
chains

•Large part in 2021 and 2022

Environmental legislative/policy measures 

to be adopted according to the EU Green 

Deal and the related strategic 

documents/legislative proposals

No. of meaures/ 

proposals/strate

gic docs

CLIMATE CHANGE 9

ENERGY (including biofuels) 19

TRANSPORT (including GHG emissions, air pollution, noise) 11

AIR POLLUTION & AIR QUALITY (excluding transport) 5

FRESHWATER 3

MARINE WATER AND ENVIRONMENT (including 

fishery/aquaculture)

5

WASTE AND RESOURCES 15

BIODIVERSITY AND SOIL 10

CHEMICALS 17

CROSS-CUTTING (environmental and non-environmental) 3

AGRICULTURE 2

CONSUMERS and PUBLIC PROCUREMENT 12

EXTERNAL POLICY 14

FINANCE 6

FISCAL POLICY 3

FISHERY and AQUACULTURE 1

INDUSTRY, PRODUCTS, VALUE CHAINS 28

COMPETITION 4

JUSTICE 3

TRANSPORT (non-environmental legislation) 6

OTHER 1

Total 177

Source: S. Paleari, in ETC/WMGE, 2021

Synergy with: Macro recovery policies (post-COVID 19)
Synergy with: Sustainable finance, climate risk in finance



Ψ²ŀǎǘŜΩ policiesόΨold/9Ωύ 
graduallysuccesful
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Policy issues 1:
Plastics



Successes and failures of ‘closing-the-
loop’ policies
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End of game for plastics waste trade
•About half of the plastic waste collected in 

the EU sent abroad for treatment 
(European Commission 2018), large part 
to China

• Chinese trade ban 2018 (and other bans): 
waste flows partly redirected to extra-EU 
destinations, also redirections of intra-EU 
trad

• High pressure on the domestic EU market, 
the ‘plastics crisis’

Source: A. DôAmato, elaborations for ETC/WMGE, Eurostat data

Extra-EU plastic waste 
exports by receiving 
country, tonnes, January 
2015–April 2019 



The narrative on the ‘plastics economy we want’

‘A vision for Europe’s new plastics economy’

A smart, innovative and sustainable plastics industry, where design and production fully respects the 
needs of reuse, repair, and recycling, brings growth and jobs to Europe and helps cut EU's greenhouse 
gas emissions and dependence on imported fossil fuels.

• Plastics and products containing plastics are designed to allow for greater durability, reuse and 
high-quality recycling. By 2030, all plastics packaging placed on the EU market is either reusable or 
can be recycled in a cost-effective manner.

• Changes in production and design enable higher plastics recycling rates for all key applications. By 
2030, more than half of plastics waste generated in Europe is recycled. Separate collection of 
plastics waste reaches very high levels. Recycling of plastics packaging waste achieves levels 
comparable with those of other packaging materials.

• EU plastics recycling capacity is significantly extended and modernised. By 2030, sorting and 
recycling capacity has increased fourfold since 2015, leading to the creation of 200000 new jobs, 
spread all across Europe. 

• Thanks to improved separate collection and investment in innovation, skills and capacity upscaling, 
export of poorly sorted plastics waste has been phased out. Recycled plastics have become an 
increasingly valuable feedstock for industries, both at home and abroad.

• The plastics value chain is far more integrated, and the chemical industry works closely with plastics 
recyclers to help them find wider and higher value applications for their output. Substances 
hampering recycling processes have been replaced or phased out.

• The market for recycled and innovative plastics is successfully established, with clear growth 
perspectives as more products incorporate some recycled content. Demand for recycled plastics in 
Europe has grown four-fold, providing a stable flow of revenues for the recycling sector and job 
security for its growing workforce. 

• aƻǊŜ ǇƭŀǎǘƛŎ ǊŜŎȅŎƭƛƴƎ ƘŜƭǇǎ ǊŜŘǳŎŜ 9ǳǊƻǇŜΩǎ ŘŜǇŜƴŘŜƴŎŜ ƻƴ ƛƳǇƻǊǘŜŘ Ŧƻǎǎƛƭ ŦǳŜƭ ŀƴŘ Ŏǳǘ 
CO2 emissions, in line with commitments under the Paris Agreement. 

• Innovative materials and alternative feedstocksfor plastic production are developed and used 
where evidence clearly shows that they are more sustainable compared to the non-renewable 
alternatives. This supports efforts on decarbonisation and creating additional opportunities for 
growth.

• Europe confirms its leadership in sorting and recycling equipment and technologies. Exports rise in 
lockstep with global demand for more sustainable ways of processing end-of-life plastics.     

• This data corresponds to building about 500 new sorting and recycling plants (source: Plastics 
Recyclers Europe).

Source: EC, A European Strategy for plastics in the circular economy, 2018

Policy responses 1: The plastics 
strategy (2018)

Objectives:

V All plastic packaging is either reusable or can be 
recycled in a cost-effective manner and more than half 
of plastics waste generated in Europe is recycled by 
2030

V Sorting and recycling capacity of plastics has 
increased fourfold since 2015, with 200,000 new 
jobs expected by 2030

V Better design of plastic products

V Better quality recyclates

Stakeholders asked to submit voluntary pledges for 10 
million tons of recycled plastics into new products by 2025

End of 2018: pledges from 70 companies and 
business organisations

Pledges can achieve the target (EC, 2019c) if delivered as 
expected(dialogue in the Circular Plastics Alliance)



Policy response 2

Ψ5ƛǊŜŎǘƛǾŜ ƻƴ {ƛƴƎƭŜ-use plastic 
ǇǊƻŘǳŎǘǎΩ όнлмфύ

Product by product, even multiple instruments 
together:

üProhibition to place on the market

üMeasurable reduction in consumption

üCollection targets

üMarking requirements

üSeparate collection targets

üExtended producer responsibility

üMandatory targets on the recycled content 
(beverage containers)

Source: S. Paleari2019 for ETC/WMGE

EU (2019a). Directive (EU) 2019/904 of the European Parliament 

and of the Council of 5 June 2019 on the reduction of the impact of 

certain plastic products on the environment; OJ L 155, 12.6.2019, 

p. 1ï19.



New CE Action Plan (COM 2020/98) 
(EGD)
PRIORITY AREAS

•Electronics
•Textiles
•Packaging
•Plastics
•Batteries
•ELVs
•Construction and 

demolition
•Food, water and nutrients

General

•Widen the EcodesignDirective + 
Legislative proposal for a sustainable 
product policy initiative (2021), 
based on:

• Improve product durability, 
reusability, upgradability, reparability

•Ensure high quality of recycling and 
increase the recycled content in 
products

•Restricting single-use and countering 
premature obsolescence



Policy response 3: CE Action Plan – Plastics

Plannedmeasures Deadline

ü Proposal of mandatory requirements for recycled content and 
waste reduction measures for plastic materials in key products 
such as packaging, construction materials and vehicles

ü Measures to tackle intentionally added microplastics
ü Rules for the safe recycling into food contact materials of plastic 

materials other than PET
ü Development of a regulatory framework for biodegradable and 

bio-based or compostable plastics

2020-2022



Policy response 3: CE Action Plan – Packaging

Plannedmeasures Deadline

ü Revision of the Packaging Waste Directive (Directive 94/62/EEC) to 
reinforce the mandatory essential requirements for packaging and reduce 
over-packaging andpackaging waste

ü Improvement of the design for re-use and recyclability of packaging.
ü Reducing the complexity of packaging materials (number of materials and 

polymers used)
ü Introducing an EU-wide labelling that facilitates the correct separation of 

packaging waste at source
ü Make drinkable tap water accessible in public places

2020-2022



Less consumption Vs more recycling: Which is 
pushed by policies?

Less consumption/production = 
Material market-reducing

Plastic strategy 2018
V All packaging reusable(/recyclable)

Single use plastics 2019

ü Prohibition to place on the market

üMeasurable reduction in consumption

üMarking requirements

üDurability

New AP CE 2020

• Durability, reusability, upgradability, reparability

• Restricting single-use 

• Countering premature obsolescence

• Reduce over-packaging

• Drinkable tap water accessible in public places

• Design for re-use

More recycling = Material 
market-preserving

Plastic strategy 2018

V All packaging (reusable/)recyclable

V > 50% plastics waste recycled by 2030

V Better design of plastic products

V Better quality recyclates

V Collection targets

Single use plastics 2019

ü Separate collection targets

ü Extended producer responsibility

ü Mandatory targets on recycled content (beverage)

New AP CE 2020

ü High quality recycling 

ü Increase recycled content in products

ü Mandatory requirements for recycled content

ü Biodegradable and bio-based or compostable plastics

ü Labelling for separation of pack  waste at source

ü Design for recyclability



How to preserve the plastics market?

üά If we add in capital costs as well as 
operating costs, our analysis shows that, 
at an oil price of $60 per barrel, only a 
limited number of plastics recycling 
opportunities are currently value 
creating in themselves»

üέ But there are also applications for 
which the costincurred in recycling, 
with no possibility of earning a 
profitable return, could be deemed 
acceptablebecause the plastic 
used theresimply does the most 
economical, as well as the 
most carbon-efficient, job.»

McKinsey & Company, Plastics recycling: Using an 
economic-feasibility lens to select the next moves, 
March 2020



EPR – Extended Producer Responsibility: 
A way to preserve the plastics market?

ü A special ‘economic instrument’ (MBI) (see Mazzanti and Zoboli, 2006)

ü Material/product industry has the cost of collection/ recycling

ü Directives on: ELVs, WEEE and waste batteries (EU 2000, 2012, 2006) 

ü Packaging Waste by 2024 (most Member States have in place since a long time) 

ü Directive single-use plastic products (EU, 2019): 2023/2024 for selected products

ü Some Member States (e.g. France, 2015): EPR schemes for textiles, furniture, graphic paper

Large evidence from research literature:

ü EPR induced remarkable increases in separate collection/recycling (e.g. Bio by Deloitte 
2014, Massarutto 2014, OECD 2014 and 2016, Walls 2006)

ü 20 years of EPR schemes: Secondary markets and closed-loop value chains created
(exceptions, e.g. some plastics) 

EEA Report 
(forthcoming 2022)



Policy issues 2:
RES Vs ‘material’ CE in the bioeconomy



A NEXUS approach: Looking at the (policy) 
interactions

•Large synergies CE - Bioeconomy: the CE 
can save bioresources by using biowaste
as input

•Decarbonisation: biomass-based RES
(energy/biofuels) can create 
pressures/conflicts on virgin bioresources

•CE can provide waste-based feedstocks
for RES, reducing demand for virgin 
bioresources

Source: Zoboli et al, 2020. Towardsan Innovation-intensive circulareconomy, FEEM Report



Biomaterials availability

•Great amount of residues in 
production: 442 Mt/year

•Large potential, partly 
unexploited/wasted

•BUT high demand pressures on 
some sectors, e.g. wood 
residues



Biomaterials 
flows EU
•Too much wasted, or used in low-

value processes

•Energy use 72% of total uses, and 
4 times the material use, with 
large emissions

•Recycling just 28% of waste, and 
11% of extraction from nature

•Non-recycled biowaste twice the 
import, and about 38% of 
domestic extraction

•Full biomass recycling/recovery 
(zero waste/losses) would save 
values

Biomaterial flows through the EU economy (gigatonnes per year, 2014), 
Source: EEA 2018



Circular bioeconomy
pathways

EEA, 2018, The circular economy and the bioeconomy. Partners in 
sustainability, EEA Report No 8/2018

•Pathway 1: Biomaterials to 
energy       

•Critical issue: Virgin Vs waste 
feedstocks

•Critical policies: RES

•Pathway 2: Biomaterials to 
materials/products 

•Critical issue: Innovation-based 
business models

•Critical policy: R&D and 
Innovation



Bio to energy
Too much RES from virgin biomass (wood)?
Too little RES from Ψƴƻƴ-ǊŜƴŜǿŀōƭŜΩ ǿŀǎǘŜ?

Biogas/bio-methane good - if not from dedicated crops



Integrated business models: 
e.g. Biorefineries

•Biorefineryplants process a variety of bio-
based raw materials, side streams and waste 
in highly integrated and resource-efficient 
processes 

•They provide the opportunity for joining bio-
and circular economy principles, especially 
when using 2nd-generation feedstocks from 
outside the food and feed sector (wood and 
grass, harvest residues and biowaste)

• BIO-TIC project: by 2030 in the EU there would be a need for 310 
biorefineries: 185 2nd generation ethanol, 50 bio-based jet fuel, 30 bio-
based chemical building block and 45 bio-based plastics (The 
bioeconomy enabled - A roadmap to a thriving industrial biotechnology 
sector in Europe (2015) http://www.industrialbiotech-europe.eu/wp-
content/uploads/2015/08/BIO-TIC-roadmap.pdf).

• Recent report of the OECD indicates that in order to make the industrial 
bioeconomy a success, the number of biorefineries, both in the United 
States and Europe, would have to be increased to between 300 and 400 
(OECD (2018), http://dx.doi.org/10.1787/9789264292345-en) 

http://www.industrialbiotech-europe.eu/wp-content/uploads/2015/08/BIO-TIC-roadmap.pdf
http://dx.doi.org/10.1787/9789264292345-en


Key point

•Do RES policies push towards contradicting the ‘Waste 
hierarchy’ ?

•Don’t burn value !
•Max value for virgin biomaterials (residues) in material 

circularity pathway, not in the energy pathways
•Integrated business models (e.g. biorefineryconcept, local 
ΨƛƴŘǳǎǘǊƛŀƭ ƳŜǘŀōƻƭƛǎƳΩύ Ŏŀƴ ƻǇǘƛƳƛǎŜ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘƛŜǎ

ά¢ƘŜ meaningof recycling
is to savevalueέ (Robert Ayres)

Ayres, R.U., 1994. Industrial metabolism: Theory and 

policy. In: Ayres, R.U., Simonis, U.K. (Eds.), Industrial 

Metabolism: Restructuring for Sustainable Development. 

United Nations University Press, Tokyo, pp. 3–20.

http://www.unu.edu/unupress/unupbooks/80841e/80841E00.htm


Policy issues 3:
Secondary Raw Materials markets



EEA Report (forthcoming 2022)



•Seconary Raw Materials as commodities with their own
markets

• Barriers to developments of SRM markets: value chain approach, different types 
of barriers identified by phase ƻŦ ǘƘŜ {wa ǾŀƭǳŜ ŎƘŀƛƴ όΩtǊƻŘǳŎǘ ŘŜǎƛƎƴ ŀƴŘ 
ƳŀƪƛƴƎΩΤ Ψ{wa ǎǳǇǇƭȅ ŎƘŀƛƴΩ - waste availability, waste 
collection/sorting/preparation, recycling) and SRM demand)



üKey point: A supply/production bias in waste/recycling policies

üProduct design/making and demand for SRMs the keys to 
close the loop



(Eco)-Innovation and the CE



Level 1: Industrial and innovation 
policies

‘Green industrial policy’ 

Tagliapietraand Veugelers. 2020, 
https://www.bruegel.org/wp-
content/uploads/2020/12/Bruegel_Blu
eprint_31_Complete_151220.pdf

•Large influence of 
Decarbonisation and CE 
strategies

•Large overlap with innovation 
policies and regional 
development policies

•{ƳŀǊǘ ǎǇŜŎƛŀƭƛǎŀǘƛƻƴΣ ΨŜŎƻ-
ǎȅǎǘŜƳǎ ƻŦ ƛƴƴƻǾŀǘƛƻƴΩ 

Horizon Europe 2021-2027
Pillar II Global challenges:

‘Climate, energy, mobility’: 15.218 mioκϵ 
(1.153 mio/€ from NGEU)

• = 28% of the Pillar

• = 16% of total HE 

‘Climate, energy, mobility’ + ‘Food, NR, 
agriculture’: 24.171 mioκϵΣ 

• = 45% of the Pillar

• = 25% of total HE

EIT: 3.155 mioκϵ όҐ о҈ ǘƻǘŀƭ I9ύ

https://www.agenziacoesione.gov.it/s3-
smart-specialisation-strategy/

https://www.bruegel.org/wp-content/uploads/2020/12/Bruegel_Blueprint_31_Complete_151220.pdf
https://www.agenziacoesione.gov.it/s3-smart-specialisation-strategy/


CE as a ‘System of 
Innovation’



Level 2: Circular Business Models



Level 3: CE-innovation
(adoption) by firms

ü Penetrationisslow

ü Barriersexist

ü Complementarityin EI

ü Firmsizematters



Level 3: CE-innovation
(adoption) by firms

ü Training is relevant

ü Industry4.0 matters

ü Policiesmatter asdriver

ü Uncertainreturns



Main conclusions

•Micro opportunities Vs changing value chains Vs ‘substitution 
economy’ 

•CE policy-driven ….. so far

•CE policies can reshape industries (plastics)

•CE policies can be displaced by other policies (RES)

•CE policies can be insufficient to close the loop (SRM)

•Difference between idealisations on Circular Business Models 
and real-world CE (eco-) innovation



Open issue

•How much structural is the energy and material crisis?
•‘Self-sufficiency’ the new mantra (part of re-shoring, de-

globalisation trends)

•Effect 1: Incentives to circularity from markets/prices: Can they overcome 
policy insufficiencies?

•Effect 2: Pressures on domestic (non-waste) resources: Adverse effects via 
NEXUS in the bioeconomy?


