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Umweltwirkungsdimensionen 4
It

Wir fokussieren die Diskussion auf die Messung von Umweltwirkungen von
FTI-Mallinahmen

1. Wie werden Umweltwirkungen kategorisiert?
2. Welche davon sollen im Rahmen von FTI-PolitikmalBnahmen bericksichtigt werden?

Ausgangspunkt waren die folgenden Indikatorensets
(detaillierte Informationen siehe Folien unten):

1. UN: Sustainable Development Goals (SDGs)
2. OECD: Well-being Framework
3. Statistik Austria: Wie geht's Osterreich

4. European Commision (EC): Circular Economy (CE) Monitoring Framework

/} KMU Forschung Austria
\ Austrian Institute for SME Research



Ebenen der Kategorisierung | £+
It

Es werden unterschiedliche Ebenen der Kategorisierung
verwendet:
a) Nach Umweltmedien: z.B. Treibhausgase, Giftstoffe

b) Nach Sozialen Handlungsfeldern: z.B. Mobilitat,
Nahrungsmittelsystem, industrielle Produktion, Wohnen

c) Nach Zeitlichkeit: unmittelbar oder zukiinftige Auswirkungen

d) Nach der Stufe in der Wertschopfungskette: z.B. Extraktion,
Produktion, Konsum, Entsorgung

e) Nach sozialen Konsequenzen von Umweltwirkungen: z.B.
ungleiche Betroffenheit von Klimafolgen



Fbenen der Kategorisierung |l £+
It

Alle Indikatorensets kombinieren mehrere Ebenen, z.B.:
 THG-Emissionen des Verkehrs und gesamte THG-Emissionen (Statistik Austria)

* Resource efficient industries und decoupling resource use from economic
growth (SDG)

> Fihrt zu Uberlappungen, Mehrfachnennungen

OECD UN: SDG Statistik Austria EC: CE Framework
Schadstoffeintrag / X X (1) X (1)
Umweltmedien
Soziales Handlungsfeld X (1) X X
Zeitlichkeit X (")
Wertschopfungskette X X(1)
Ungleiche Verteilung X X

(!) dominante Ebene

/} KMU Forschung Austria
\ Austrian Institute for SME Research



Von Indikatorensets zur _‘:‘_
Wirkungskette IR’

* keine systematischen Kategorisierungen der jeweiligen Ebenen

* Indikatorenauswahl spiegelt politische Schwerpunkte und
Praferenzen wider

 Kaum Beachtung von Forschung, Technologie und Innovation

» Indikatorensets als unvollstandige Inventare



Other policy areas, including macroeconomic and sectoral policies

a—-..
RESEARCH AND INNOVATION (R&I) POLICY MIX
Basic Research Collabarative Marie Curie Public-private Enhancing Direct Access lic
research -Skindowska & public-public capacity support pm:umment
(ERC) research actions partnerships of SMEs SMEs to finance & standards

RESEARCH
AND IHHOUA‘I’IOII

Attribution of R&! policy outputs and outcomes

OUTPUTS Determinants of

AND OUTCOMES : ; research and innovation
i MNew or modified behavior Mew or modified products E
OF R&| POLICY New or modified knowledge - and forms of organisation [ technologies and infrastructures [ (market trends, absorption
: 1 capacity and technology

DIRECT ATTRIBUTION | i
e L PREcSURES ; readiness, regulatory,

d institutionaland cultural
— aspects)

Contribution to wider socio-economic impacts -_

socio-

IE::'J:SI"‘S‘ ISF Knowledge generation Pﬂlqu requlation and Social practice and Production system Ted'lnlcal infrastructures
R&l POLICY and learning system governance system consumption pattems i and business models and huilt environment

| Attribution of and contribution to environmental pressures {:I

ENVIRONMENTAL Determinants of the
PRESSURES state of environment
(state of eco-systems,
natural resource use
pattermns etc)

Emissions to air,
water and soils’

Use of materials, incl
energy carriers

Use of water

Contribution to environmental impacts

Impact on natural Impacts on amenity
resources and economy

ENVIRONMENTAL

IMPACTS
Impacts on eco-systems
and biodiversity

Impacts on human
health
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Quelle: Miedzinski et al (2013).
Assessing Environmental Impacts of
Research and Innovation Policy.
Study for the European
Commission, Directorate-General
for Research and Innovation,
Brussels



Indikatorensets fur Eco-Innovation

1. Eco-innovation Scoreboard

2. ASEM Eco-innovation Index (ASEI)
3. Global Cleantech Innovation Index
4. (EU Circular Economy indicators)

£+
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Eco-innovation Scoreboard

Component

Indicator

1. Eco-innovation inputs

1.1 Governments environmental and energv E&D appropriations and outlavs

1.2 Total R&D pers-::rmel and researchers

1.3 Total value of green early stage investments

2. Eco-innovation activities

2.1 Firms haw’ng implemented innovation activities aiming at a reduction of

material illput per unit ﬂutput

2.2 Firms having implemented innovation activities aiming at a reduction of
ENETTY input per numit eutput

23150 14001 reg‘istereu:l organizations

3. Eco-innovation outputs

3.1 Eco-innovation related patents

3.2 Eco-innovation related academic publications

3.3 Eco-innovation related media COVErage

4 Enwvironmental outcomes

4.1 Material Preduetivitv

42 Water pmduetivitv

4 3 Energy Productivity

4 4 GHG emissions intensity

5. Socio-economic outcomes

b1 Expﬂrts of Preduem from eco-industries

B2 Emplevment in eco-industries

5.3 Turnover in eco-industries

} KMU Forschung Austria

Austrian Institute for SME Research
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Quelle: Park et al. (2017).
Eco-innovation indices as
tools for measuring eco-
innovation



Eco-Innovation Kausalkette
I

Eco-innovation |« .
capacity Eco-Innovation
- Knowledge, Skills : Output
Eco-design tools - New and improved
interorg. linkages . . juct
hors Eco-innovation P — N —
e - irms with o Diffusion of specific
Environmental Activities eco-innovations
Mdndgr'rnen'r Green start ups
Systems - Firms that have
implemented eco-
) innovation activities
i (aimed at reducing Y
energy use, material
: inputs,..)
Eco-Innovation Eco-innovation
Inputs performance
— -  R&D, . ’ ) o
) Resource efficiency
Inno\.rat_lon Pollution intensity S
Expenditures Quality of eco
system services
N - Sales from green
R — exports
(End-point) impacts Quelle: Kemp et al. (2019):
Climate change, quality of air, ..
Measuring eco-innovation for
A [ Corechung et | a green economy




Vorgeschlagenes Framework: -Fi-
wichtige Punkte Rt

Adressaten
FTI-Politik: Ministerien und Forderagenturen

» FFG/aws/BMK: welche Bediirfnisse, wie kann dieses Projekt zu Problemlésungen beitragen?
FTI-Wissenschaft: universitare und aulSeruniversitare Forschung, Evaluatorinnen

» KMFA, AIT, WPZ, ZSI: braucht es ein gemeinsames Framework? Was kdnnen Forschende damit
anfangen?

Die Nutzung von Indikatoren soll kritisch diskutiert werden:
= Viele verdeckte Grundannahmen, "hybride Indikatoren"

= Oftin Bezug zum BIP gesetzt

=  Abgrenzung/Definition: Generell unklar was mit griin, 6kologisch usw. gemeint ist ("griine Patente") - kann

hierzu die EU taxonomy for sustainble finance nitzlich sein?

/4 £l tomenng e fteval AG Impact | Umweltwirkungen
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Vorschlag fur e

ine Kategorisierung &

beispielhafte Indikatoren

Indikatorenbeispiele

Wirkungsdimensionen

Inputs & Outputs der F&E- & Innovationsphasen
* Budgets/ Ausgaben

* Kapazitatsanderung (FUE- Fahigkeiten, Verhaltensanderungen)

* Produkte, Dienstleistungen, Prozesse

Sozio-6konomische Effekte

* Produktion & Geschaftsmodelle

* Konsum & soziale Praktiken

* Management von Reststoffen/Reuse
* Technische Infrastruktur & Bauten

* Wissensgenerierung & Lernen

* Governance & Regulation/Standards

Umwelt env. pressures

* Materialverbrauch (NICHT Energie)

¢ Wassernutzung

* Landnutzung

¢ Emissionen in Luft, Wasser und Boden

Umweltwirkungen

» Okosysteme und Biodiversitit

* Personen (Gesundheit, Erholungswert)

* Natirliche Ressourcen

* Physische Artefakte (menschengemachte Umwelt)

z.B.

Ausgaben fiir umweltrelevante Forschung & Entwicklung

Akademische Publikationen mit Umweltbezug
Grune Patente

z.B.

Energie-, Wasser- und Materialinput (Anteil von Sekundarrohstoffen am
Materialinput, Recyclingrate, Energie- und Wasserintensitat)

Marktanteil von Oko-Produkten / Oko-DL
Kapazitatsentwicklung von Humanressourcen

Investitionen in energie- & ressourcenschonendere Infrastruktur
Anderung von Normen/Standards/Gesetzte zur Ermoglichung von Oko-Inno

Diffusion von Oko-Innovationen
Soziale Praxis - Zeitbudgets

Materialverbrauch, Schadstoffkonzentration, Kosten der Reinigung
Wasserverbrauch, Schadstoffkonzentration, Kosten der Reinigung
Landkonversionsrate, Erosion, Fertilitat, Kosten der Regeneration

THG-Emissionen, Ozon

Entwicklung der Biodiversitat
Wohlfahrt von Tieren & bedrohte Tierarten
Todesfalle aufgrund von Luftverschmutzung

Selbstversorgungsgrad an Rohstoffen, relative Abbaurate

Rohstoffpreise
Veranderung von Lebensraumen
Versicherungskosten gegen negative Umwelteffekte

1L

Querschnitts-dimensionen

* \Verringerung von Risiken

* Verteilungswirkungen

» Skalierung (Mikro-, Meso-,
Makroebene)



Wirkungsdimensionen &
deren Berucksichtigung in
bestehenden Indikatorensets

Inputs & Outputs der F&E- & Innovationsphasen

KMU Forschung Austria

Austrian Institute for SME Research

Budgets / Ausgaben

Kapazitatsanderung (FUE- Fahigkeiten, Verhaltensanderungen)

Produkte, Dienstleistungen, Prozesse

Sozio-6konomische Effekte

Produktion & Geschaftsmodelle
Konsum & soziale Praktiken
Management von Reststoffen/Reuse
Technische Infrastruktur & Bauten
Wissensgenerierung & Lernen
Governance & Regulation/Standards

Umweltemissionen

Materialverbrauch

Wassernutzung

Landnutzung

Emissionen in Luft, Wasser und Boden

Umweltwirkungen

Okosysteme und Biodiversitat
Personen (Gesundheit, Erholungswert)
Natirliche Ressourcen

Volkswirtschaft

European Eco-innovation Scoreboard
ASEM Eco-innovation index

Global Cleantech Innovation Index
EU Circular Economy indicators

SDG indicators

OECD well-being

Statistik Austria 'Wie geht's Osterreich?"
EU Circular Economy indicators

SDG indicators

OECD well-being

EU Circular Economy indicators
Miedzinski et al (2013)
Umweltgesamtrechnung

SDG indicators

OECD well-being
Miedzinski et al (2013)
Umweltgesamtrechnung



Anwendung: Forderinstrumente

Investitionsunterstutzung

FEI Projekte
Strukturprogrogramme
Personenbezogene Forderungen
Geschaftsmodellinnovationen

£+
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Anwendung: Informationsgrundlage
zur Indikatorengewinnung

Antrag

Antragsbewertung

Zwischen- und Endberichte

Wirkungsmonitoring / unabhangige Effektmessung
Sekundarstatistik

Ee

1L



Hintergrundinformation
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Hintergrundinformation £+
It

* Die vorangegangenen Folien geben einen ersten Uberblick der
wichtigsten Umweltkategorien und der Ebenen, auf Basis derer diese
kategorisiert werden

 Eine vertiefende Analyse konnte 1) die Ebenen mit den in den
jeweiligen Indikatorensets diskutierten Ebenen abgleichen und 2)
versuchen, die konkreten Umweltkategorien auf jeder Ebene weiter
Zu systematisieren

* Die folgenden Folien geben einen Uberblick der hier diskutierten
Indikatorensets



Sustainable Development Goals 4
) g (@AY

,re’ SUSTAINABLE e,
eﬂ; DEVELOPMENT o ALS

NO ZERO GOOD HEALTH QUALITY GENDER CLEANWATER
POVERTY HUNGER AND WELL BEING EDUCATION EQUALITY AND SANITATION

RAdil

DECENT WORKAND INDUSTRY, INNOVATION ‘I REDUCED 1 SIISI'l.IIABLEDITES ‘I 2 RESPONSIBLE
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES AND COMMUNITIES CONSUMPTION
AND PRODUCTION

O

PEACE, JUSTICE PARINERSHIPS
AND STRONG F[]R THEGOALS

INST\TUTIUNS i

/} o emee v fteval AG Impact | Umweltwirkungen

Austrian Institute for SME Research

1 3 EE'FIISLE 1& EIELE[]W WATER

SUSTAINABLE
DEVELOPMENT

Go:ALS  https://sdgs.un.org/
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SDG Indikatoren £+
It

Indikatoren-Framework wurde von der "Inter-agency and expert group on
SDG indicators" erarbeitet und im Jahr 2017 in eine UN Resolution (bzgl. der
Arbeit der statistischen Kommission) aufgenommen

Jahrliche Anpassungen
231 Indikatoren

Indikatoren wurden den jeweiligen SDGs bereits zugeordnet (12 Indikatoren
mehrfach genannt)

Indikatoren bzgl. Umwelt/Wirtschaft-SDGs werden auf nationaler Ebene
grolteils durch die Umweltgesamtrechnung abgedeckt, siehe


https://www.umweltgesamtrechnung.at/ms/ugr/de/ugr_sdg/index.html

Target

UN-Tudikator

wationaler Tndikator

Kovwmex UGE

£.2 Bis 2030 die EMZIenz 0er WassemuAzUng In alen Sekioren Wesenticn
steigem und eine nachhaltige Entnahme und Barsistelung von SOGwasser
gewannaisten, um des Wasserknapphelt zu begegnen und die Zahi der unter
Wassarknappheit lzigendan Manschen erhabilch zu vermngam

£.4.2 Lavel of water siress: frashwater
withdrawal as a propartion of avalabie
fresWEter rEsurces

Wassemutzung: genutzie heimische
WaBEEMVOTaE In %

Themalischer Konnex 2u Wassergesamuechnung, deren
Schwerpunkt bel den physischen Transfers von Wasser
pwischen den natirichan Wassemessouncen und den
einzeinen Wirtschaftsberelchen liegt

7.2 Blis 2030 den Aniell emeuerbarer Energle am globalen Energlemilx deutlich
ert¥ihen

7.2.1 Renewable energy share In the tolal final
energy consumption

Amtell der emeusrtarsn Enenglen am
Enuttoendenergieverbrauch In %

Themalischer Konnex zu Energlegesamirechnung und
Energlebdianzen. Primarprodukiion wird dber die

7.3 B 2030 die Wellwelts SIigeningsrats oer EnergieamMzienz veraoppen

7.2.1 Energy Intensity measured In iemms of
primary enengy and GOP

Energieint=nsitat Antel des Energetisohen
Endverbrauchs {i2mp} j EIP real in MJEurD

Enenjlegasamirachnung arfasst, der Brutininiandsvertrauch
und der Anball der erneuerbaren Energieirager sind Giber di2
Energlebilanz verilgbar

Fnergeusmer EnOVEmralcn in PJ

E.2 Bis 2030 die WelWEll2 FESOUNCeNETNZIEnZ N Kansum Und Produkion
Schiit fOr Schiftt verbessam und die Entkopplung von Wirschaftswachsum
und UmweRzersionng anstreben, Im EInklang mit dem Zehnjahres-
Programmrahmen T nachhaitige Konsum- und Produkbionsmuster, wabs! iz
entwickeitan Lander die FOhrung dbernanmen

J6-2.1 Wiatenal Tootprnt, matenial Tootprnt per
caplta and material footprint par GOP

Themalischer Konnex zu Materiafiussrechrung / -analyse und
den Zugehdrigen Indlkatoren, aber auch zu den Themen

5.4.2 Domestic material consumpion,
domesic matenal consumption per capita and
domestc matenal consumption per GOP

[iniEndischer Materaverorauch nsgesamt in
Mio. Tonnen

WWasser, Lufl und Soden

IniEnaischer Malenavertrauch pro KopT In
Tonnen pro Kopt

TEnaisCher Walenavartrauch pro BIP [rea))
in kg pro Euro

L4 Bis 2030 die Imfrastrukiur modemisieren und die Indusirien nachrilsten, um
5le nachhaitg zu machen, mit eMzlenterem Ressourceneinsatz und unter
vermehrter Nutzung sauberer und umweltveriragicher Technoioglen und

9.4.1 CO, emission per unit of value adsed

T, Emissionsn der INGUSIIE [ [Bio-]
Wersehagtung In Tonnen j Mio. Eur

Themalischer Kannex U den Alr EmISSIoNS ACCOUMS.
(Gasamizmission von Kohlenglcedd wird dber die
Lufiemisslonsrachnung erfasst und kann mit der

‘Weltnaburartes verstarken

and consarvation of all cultural and namral
heritage, by type of hedtage., leval of
govemment, type of axpenditure and type of
private funding

par capita spant on the preservation, protecton|Umweitschutz

Industienrozesse, wobel alle Lander Mainahmen entsprechend lhren Equticertschipfung verschnitien wenden
|ewedligen Kapazitatn ergreiian
1.4 Die ANSTENQUNGEN ZUM SCILIZ UG ZUr Vanmung 025 Welkur und | 11.4.1 Tolal Expendiure (publc and pivale)  JOZL Keln Indikator mil BEZug ZU Alsganen tr [Then Fanmex zu Ur TZalEganenrEChnuIng

y

12.2 Bls 2030 dle nachhaltige Bewinschattung und efMzents Nutzung der
natlrichen Ressourcen amelchen

12.2.1 Matenial footprint, matarial Tootprint per
caplta, and material footprnt par GOP

Thematizcher Konnex zu Materiafussrechrung- | analyse und
dan zugehdrigen Indlkatoren, Insbesonders DMC

12.2.2 Domestic matenal consumpon,
domestc matenal consumption per capha, and
domestc matenal consumption per GOP

Iiniandischer Materaiverbrauch in Mio. Tannen

Iniandischer Maleraverbrauch pro KopT In
Toanen pro Kopt

| miaraiscner Matenaverbrauch pro BIP {real)
In kg pro Euro

12.5 Bls 2030 035 ADTalaufkommen gurch Vermeldung, Verminderung,
VWiedarvenweriung und WISdSrverwenoung deutiich vemngerm

12.5.1 Hational recyciing rate, tons of malenal
recycied

Gesamia AbfalDenandiung ais AntEl am
erzougten Sediungsabtall in %

Thematischer Konnex zur Abfallstatisik

15.a Finanzelke MITE] aus allen Quellen Tr die Emaltung g nachhange
Nutzung der biologiseen Visitalt und der Okosysteme autbrngen und deutlich
ernidhen

T5.3.1 CMcal Cevelopment assisience and
Fﬂ.lblc EHFEI'ﬂtI.I'E on conservation and
EuEtaINabie SR Of LIOIVErSity and SCOSYELEmS

OfMzielle Entwickiungshiife und Gfzndiche
Ausgaben fir den Schutz und die nachhaltige
MUtzUNg von Blodversitat und Olosystemean
in Mio. US Doliar

Thematischer Konnex zu Umweltschutzausgabenrechinung
und Ecosysiem Services baw. Ecoeysiem Accountng

150 Erneliche Mited aus allen Quelien und auf allen Ebenen fir de
Finanzierung einer nachhakigen Bawirtschatung der Waider aufbringan und
gen Entwickiungsiandem gealgnete Anraize fr den vermenrten EInsatz disser
Bewlitscanungsom bleten, namentich zum Zweck der Walderhakung und
Wiederaufforstung

15.0.1 OMicial Gevelopment assistEnce and
Fﬂ.lb“‘p‘ EIFEI'ﬂtI.I'E on consenvation and
sustainable wse of biodlvarsity and ecosystems

Dzl Kein gesondenar nationaler indlkator

KMU Forschung Austria

Austrian Institute for SME Research

fteval AG Impact | Umweltwirkungen
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OECD Wel
("How's Life?" 2020)

e Zweiteilung:
e 11 Dimensionen fur derzeitiges Well-being

* 4 Kapitale/Ressourcen fir
zukilinftiges Well-being

Quelle: OECD (2020)

}} KMU Forschung Austria

\ Austrian Institute for SME Research

Key dimensions

-being Framework

1L

CURRENT WELL-BEING

How we measure them

Income and Wealth

o Housing
o Health
0 Knowledge and Skills
0 Environment Quality

Key dimensions

o Subjective Well-being w N\ ©) : =)
@ Work and Job Quality 9 Safety ! |

Averages
between
groups

@ Work-life Balance
@ Social Connections
@ Civil Engagement

Inequalities between
top and bottom
performers

Deprivations

RESOURCES FOR FUTURE WELL-BEING

How we measure them

@ Natural Capital

Economic Capital
-

Stocks ‘ - £ Flows

@ Human Capital |
@ Social Capital

' Risk factors

Inequalities

Resilience

/

fteval AG Impact | Umweltwirkungen
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OECD "How's Life?,, _p‘_
Indicator Dashboard IR’

80 Well-being Indikatoren; den 11 Dimensionen fir derzeitiges Well-
being und 4 Kapitalen fir zuklinftiges Well-being zugeordnet

Fur einfachere Kommunikation werden 36 Headline-Indikatoren
verwendet

Detailliertes Review des Frameworks durch Exton & Fleischer (2020,
OECD Statistics Working Papers)
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Miedzinski et al (2013).
Assessing Environmental
Impacts of Research and
Innovation Policy.

Study for the European
Commission, Directorate-
General for Research and
Innovation, Brussels.

}} KMU Forschung Austria
~

Austrian Institute for SME Research

FIGURE 2. Main environmental impact categories

IMPACT CATEGORY

Climate Change

Photochemical ozone
creation

Ozone depletion

PM, Respiratory
emissions

Ecotoxicity

lonising Radiation

Acidification

Eutrophication

Human toxicity

Abiotic resource
depletion

Water scarcity

Land use competition

Loss of fertile land

[T TT AT

BRIEF DESCRIPTION OF IMPACT CATEGORY

The potential of environmental pressures exertec by GHG emissions (such as carbon dioxide from combustion of fossil fuels or methane from

agricultural production ) to cause changes in the temperature of the atrmosphere and thus to contribute to climate change.

Photochernical ozone is created by radiation from the sun and sore chernical substances, which result from incornplete combustion of fossil
fuels (such as nitrogen oxides and hydrocarbons), leading to negative impacts on both human health and agricultural production.

‘While photochemical ozone is created on ground levels, other ozone-depleting substances (such as CFCs and halons used in refrigerators) lead
to stratospheric ozone depletion, which reduces the potentizl of the atmosphere to hold back harmnful radiation, in particular ultra violet radia-
tion, from space.

Emissions of particulate matter as well as secondary particles resulting from chemical reactions with nitrates and sulphates are harmful to

health. They are the by-product of combustion of fossil fuels

Ecotaxicity is caused by persistent chemical substances, i.e. substances, which are not degradable by the natural systems and exert toxic effects.
They include, for examnple, dioxins frorn waste incineration, ashestos from insulation materials and heavy metals from various products.

lonising radiation cn stern fror both human sources, such as nuclear power plants, as well as natural sources, such as space radiation. The
impact of exposure to radiation depends on the accurnulated dosage derived from inhalation, water and food.

Acidification is caused by chemical substances (such as nitric acid or sulphuric adid, eg. from electrolytes in lead-acid batteries and from clean-
ing agents) and can damage water bodies, fish stocks, soils and forests.

Eutrophication ocours when excessive amounts of nutrients, such as nitrate or phosphate, reach ecosystems, e.g. through the application of

fertilisers or sewage. This leads e.q. to “algae blooms” in waters.

This aggregated impact category illustrates the negative health impacts on humans stemming from the emission of toxic chemicals and sub-
stances.

Abiotic resource depletion refers to reductions in the available stocks of fossil fuels, metal ores and other minerals, potentially causing raw

material shortages on markets and related price increases.

Water scarcity occurs in a situation, where the abstraction of fresh water is exceeding the rate of renewal in the respective water body, leading
to water shortages or droughts.

Land use competition is generally increasing and a result of multiple and growing demands, such as land for the production of food, feed, biofu-
els and biomaterials. This growing demand meets a limited stock of available productive land.

Laoss of fertile land, e.g. due to soil erosion, is one commonly observed result of land being used too intensively

(XTI

1L

HAS IMPACT ON:

Human health
Natural environment

Human health
Natural environment

Human health
Matural environment

Human health

Human health
Natural environment

Human health
Natural environment

Matural environment

Natural environment

Human health

Natural resources

Natural resources

Natural resources

Matural resources

Source: Adapred from Sala er al. (2012)

XTI YTY

[T YY)

resanew
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Miedzinski et al (2013).
Assessing Environmental
Impacts of Research and
Innovation Policy.

Study for the European
Commission, Directorate-
General for Research and
Innovation, Brussels.

}< KMU Forschung Austria
Austrian Institute for SME Research

FIGURE 3. Main indicators of environmental pressures

NISA
Materials’ Material Input per Service Material use per
(mass units: unit (MIPS) consumer, household or
kg or tonnes) organisation
Water’ Use per unit of output Use per household or
(volume: units: of good or service. 'l:;rﬂ-lm by type of
Wi
litres and m”) Product water footprint
Land’ Land requirement perunit  Land demand per
(area units: of good or service. households or
m? or hectares) o St mb?gﬁnwﬁ?u
- e vs. greenfield)
Carbon Embodied GHG emissions ~ GHG emissions per
and Air’ per unit of good or service.  household.
(mass units: e S o
kg or tonnes) polhE 'Mm"g (:rnmmu pamdgs'sc"”!,v Emmotg key air
SOx, NOx, VOCs, ozone) per household.
per unit of good or service

L

7

Where possible estimates should be based
on a LCA of materials use.

Where possible estimates should be based on a LCA of wa-

ter requirements. Water use changes by time of year may
be important. Type of water refers to the use of green,
blue and grey water. Changes in emissions of harmful pol-
lutants to water may be relevant in some cases.

4

Material use by industry Domestic/Raw/
Total Material Consumption
(DMURMOTMO),
Physical Trade Balance

Use by industry by type National water abstraction

of water
Water Exploitation Index
(withdrawal relative to supply
National water footprint
(incl. embodied water)

Demand by type of land Degree of urban spread.

(brownfield versus

greenfield) Land conversion from one type
of land to another. National
land footprint (incl. embodied
land)

GHG emissions per unit National emissions data

of output and overall by for GHGs and associated

industry. pollutants.

Emissions of key pollutants  National carbon footprint

per unit of output and (incl. embodied GHG

overall by industry emissions)

Land use change may be more environmentally damag-
ing in some locations than others. Some indicator of
importance of land affected in terms of biodiversity and
ecosystem services may be required.

Where possible estimates should be based on LCA of
GHG emissions and associated local pollutants.
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FIGURE 4. Main indicators of environmental impacts
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Deposition of radioactive
materials on soil
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on soil
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Concentration
of tropospheric ozone

FIGURE 4 provides 2 sumnmary of the main indica-

Rates of extraction
relative to deposits

Rates of abstraction
relative to rates
of recharge

Loss of greenfield areas

Costs of treatment
of wastes generated

Prices of extracted
materials

Costs of treatment
of water as a function
of pollution loadings.

Erosion
Changes in fertility

Costs of treatrnent
of wastes to land

Costs of insurance
against extreme
events

Source: odapted from (Markandyo and Dale, 2001)
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FIGURE 5. The IA canvas: extended visualisation of the IA framework
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Statistik Austria: £+
"Wie geht's Osterreich?” R

Initiative seit 2012 der Wohlstandsmessung in Osterreich

31 SchliUsselindikatoren in den drei Bereichen materieller
Wohlstand, Lebensqualitat und Umwelt

Erstauswahl folgte den Empfehlungen des Eurostat Sponsorship
Reports

Darauffolgende Abstimmung mit wissenschaftlichen Einrichtungen und
Interessensvertretungen



Statistik Austria:
"Wie geht's Osterreich?" R

Quelle:

http://www.statistik.at/
web de/statistiken/woh
Istand und fortschritt/
wie gehts oesterreich/
was _ist wie gehts oest

erreich/index.html
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Statistik Austria:
"Wie geht's Osterreich?"
@) vows austrier

Quelle:

http://www.statistik.at/
web de/statistiken/woh
Istand und fortschritt/
wie gehts oesterreich/
was _ist wie gehts oest

erreich/index.html
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Assessment-symbols:

[ 5T = short-term assessment, LT = long-term s A by ir

scientific committee.
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Ziele des Circular Economy Action Plan der EC

* improving product durability, reusability, upgradability and reparability, addressing the presence
of hazardous chemicalsin products, and increasing their energy and resource efficiency;

* increasing recycled content in products, whileensuring their performance and safety;
* enabling remanufacturing and high-quality recycling;

* reducing carbon and environmental footprints;

» restricting single-use and countering premature chsolescence;

* introducinga ban on the destruction of unsold durable goods;

. incentivisinﬁpru:n:luct-as-a—serl.r'lce or other models where producers keep the ownership of the
product orthe responsibility for its performance throughout its lifecycle;

* mobilisingthe potential of digitalisation of product information, including solutions such asdigital
passports, tagging and watermarks;

* rewarding products based on their different sustainability performance, including by linking high
performance levels to incentives.

/4 £l tomenng e fteval AG Impact | Umweltwirkungen
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Circular Economy

Monitoring Framework der EC IR

10 Indikatoren, gruppiert in
4 Phasen und Aspekte der
Kreislaufwirtschaft:

1. Produktion und Konsum
2. Abfallmanagement

3. Sekundarrohstoffe
4

. Wettbewerbsfahigkeit
und Innovation

} KMU Forschung Austria

Austrian Institute for SME Research

Circular economy monitoring framework

1 EU self-sufficiency for raw materials Sa-b O li
. . 2 PPey - vverau recy

The share of a selection of key materials (including critical raw

materials) used in the EU that are produced within the EU

] rates
Recycling rate of municipal waste and of all
waste except major mineral waste

2 Green public procurement e d R
The share of major public procurements in the EU that s
include environmental requirements

vcling rates for specific waste

streams

Recycling rate of overall packaging waste,
plastic packaging, wood packaging, waste
electrical and electronic equipment, recycled
biowaste per capita and recovery rate of
construction and demolition waste

3a-c Waste generation
Generation of municipal waste per capita;
total waste generation (excluding
major mineral waste) per GDP unit
and in relation to domestic material
consumption

4 Food waste
Amount of food waste generated

productio,

9a-c Private investments, jobs and gross
value added

Private investments, number of persons
employed and gross value added in the circular

Secondary raw materials’ share of overall
economy sectors

materials demand - for specific materials and
for the whole economy

10 Patents

Number of patents related to waste

Imports and exports of selected recyclable raw materials management and recycling

Quelle: EC (2018)
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Circular Economy )
Monitoring Framework der EC IR’

Konkretes Indikatorenset noch in Bearbeitung / Entwicklung

D_e[]zeit werden von Eurostat 23 Indikatoren angefihrt,
siehe

Teilweise (noch) schlechte Datenlage

Kreislaufwirtschaft deutlich enger definiert als nachhaltige Entwicklung
(keine soziale Dimension und auch keine direkten Indikatoren fir Klima und
Energie(}; siehe detaillierte Vergleiche von CE und SDG (Lindgren u.a. 2020;
Schroeder u.a., 2019) und Diskussion der Faktoren, die im EU Monitoring
Framework derzeit abgedeckt sind (Moraga et al., 2019)

Aber auch neue Indikatoren, die von der OECD oder in Bezug auf SDG (noch)
nicht berlcksichtigt werden


https://ec.europa.eu/eurostat/web/circular-economy/indicators/monitoring-framework

1L

Classification of the indicators proposed by the European Commission to measure the CE development. Strategies inside brackets mean the indicator contains aspects
of that measurement. All Direct CE indicators are ‘Direct CE with Specific Strategies.”

Indicator Sub-indicator Strategy Scope Measurement
type

1. Self-sufficiency for raw materials - [4] 0 Indirect CE

2. Green public procurement - Indicator not available

3. Waste generation Generation of municipal waste per capita ) 0 Direct CE
Generation of waste per GDP ) 0 Direct CE
Generation of waste per DMC ) 0 Direct CE

4, Food waste - Indicator not available

5. Recycling rates Recycling rate of municipal waste 4, [6] 0 Direct CE
Recycling rate of all waste 4, [6] 0 Direct CE

6. Recycling / recovery for specific waste streams Recycling rate of overall packaging 4, [6] 0 Direct CE
Recycling rate of packaging waste by type 4, [6] 0 Direct CE
Recycling rate of wooden packaging 4, [6] 0 Direct CE
Recycling rate of e-waste 3, 4, [6] 1 Direct CE
Recycling of biowaste 4, [6] 0 Direct CE
Recovery rate of C&D waste 4, [6] 0 Direct CE

7. Contribution of recycled materials to raw materials demand End-of-life recycling input rates 4 1 Direct CE
Circular material use rate 4 1 Direct CE

8. Trade in recyclable raw materials Imports from non-EU countries [4] 2 Indirect CE
Exports to non-EU countries [4] 2 Indirect CE
Imports from EU countries [4] 2 Indirect CE
Exports to EU countries [4] 2 Indirect CE

Q. Private investments, jobs and gross value added Gross investment in tangible goods [2, 3, 4, 6] 2 Indirect CE
Number of persons employed [2, 3, 4, 6] 2 Indirect CE
Value added at factor cost [2, 3, 4, 6] 2 Indirect CE

10. Patents related to recycling and secondary raw materials Patents of recycling and secondary materials [4] 2 Indirect CE

}} KMU Forschung Austria

Austrian Institute for SME Research
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Moraga et al. (2019)
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Uberlappungen des
CE Monitoring Frameworks -‘:‘-
mit anderen Indikatorensets der EU 1L

Resource Efficiency Scoreboard
(Eurostat: 14 indicators)

‘CE monitoring framework”
(Eurostat: 10 indicators)

Indicators

/
/ under development

(Eurostat: 16 indicators)

Raw Materials Scoreboard
(Report: 24 indicators) Quelle: Moraga u.a. (2019)
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Definitionen der EU Taxonomy -‘:l-
for sustainable finance IR’

The regulation establishes the criteria for determining whether an
economic activity qualifies as environmentally sustainable for the

purposes of establishing the degree to which an investment is
environmentally sustainable.

‘Circular economy’ means an economic system whereby the value of

products, materials and other resources in the economy is maintained
for as long as possible, enhancing their efficient use in production and
consumption, thereby reducing the environmental impact of their use,
minimising waste and the release of hazardous substances at all stages

of their life cycle, including through the application of the waste
hierarchy.

/} KMU Forschung Austria
i

\ Austrian Institute for SME Research



Article 13: Substantial contribution
to the transition to a circular economyg{

1. An economic activity shall qualify as contributing substantially to the transition to a circular economy, including waste prevention, re-use and recycling, where that activity:

(a) uses natural resources, including sustainably sourced bio-based and other raw materials, in production more efficiently, including by: (i) reducing the use of primary raw
materials or increasing the use of by-products and secondary raw materials; or (ii) resource and energy efficiency measures;

(b) increases the durability, reparability, upgradability or reusability of products, in particular in designing and manufacturing activities;

(c) increases the recyclability of products, including the recyclability of individual materials contained in those products, inter alia, by substitution or reduced use of products
and materials that are not recyclable, in particular in designing and manufacturing activities;

(d) substantially reduces the content of hazardous substances and substitutes substances of very high concern in materials and products throughout their life cycle, in line
with the objectives set out in Union law, including by replacing such substances with safer alternatives and ensuring traceability;

(e) prolongs the use of products, including through reuse, design for longevity, repurposing, disassembly, remanufacturing, upgrades and repair, and sharing products;

(f) increases the use of secondary raw materials and their quality, including by high-quality recycling of waste;

(g) prevents or reduces waste generation, including the generation of waste from the extraction of minerals and waste from the construction and demolition of buildings;
(h) increases preparing for the re-use and recycling of waste;

(i) increases the development of the waste management infrastructure needed for prevention, for preparing for re-use and for recycling, while ensuring that the recovered
materials are recycled as high-quality secondary raw material input in production, thereby avoiding downcycling;

(j) minimises the incineration of waste and avoids the disposal of waste, including landfilling, in accordance with the principles of the waste hierarchy;
(k) avoids and reduces litter; or

() enables any of the activities listed in points (a) to (k) of this paragraph in accordance with Article 16.

/ KMU Forschung Austria

Austrian Institute for SME Research



The technical screening criteria established
pursuant to Articles 10(3), 11(3), 12(2),
13(2), 14(2) and 15(2) shall: 1

(a) identify the most relevant potential contributions to the given environmental objective while respecting the principle of technological

neutrality, considering both the short- and long-term impact of a given economic activity;

(b) specify the minimum requirements that need to be met to avoid significant harm to any of the relevant environmental objectives,
considering both the short- and long-term impact of a given economic activity;

(c) be quantitative and contain thresholds to the extent possible, and otherwise be qualitative;

(d) where appropriate, build upon Union labelling and certification schemes, Union methodologies for assessing environmental footprint, and
Union statistical classification systems, and take into account any relevant existing Union legislation;

(e) where feasible, use sustainability indicators as referred to in Article 4(6) of Regulation (EU) 2019/2088;
(f) be based on conclusive scientific evidence and the precautionary principle enshrined in Article 191 TFEU;

(ﬁ) take into account the life cycle, including evidence from existing life-cycle assessments, by considering both the environmental impact of
the economic activity itself and the environmental impact of the products and services provided by that economic activity, in particular by
considering the production, use and end of life of those products and services;

(h) take into account the nature and the scale of the economic activity, including: (i) whether it is an enabling activity as referred to in Article
16; or (ii) whether it is a transitional activity as referred to in Article 10(2);

(i) take into account the potential market im?act of the transition to a more sustainable economy, including the risk of certain assets becoming
stranded as a result of such transition, as well as the risk of creating inconsistent incentives for investing sustainably;

(j) cover all relevant economic activities within a specific sector and ensure that those activities are treated equally if they contribute equally
towards the environmental objectives set out in Article 9 of this Regulation, to avoid distorting competition in the market; and

(k) be easy to use and be set in a manner that facilitates the verification of their compliance.

}} KMU Forschung Austria
\ Austrian Institute for SME Research
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