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35% of biomass is used
80% CO2 reduction
needed by 2050

All arable land is used
We have water scarcity Society’s
We have depleted fish Economic
stocks

| Emissions
and waste




** Universiteit Leiden
The Netherlands

CIRCULAR ECONOMY
saving resources, creating jobs CML

Green Week, Brussels > 3-5 June 2014 ===

Some thoughts about footprint limits by 2050:
carbon, water, land, materials

« Carbon: IPCC, UNEP Emissions gap report:

18:25 Gt CO2-eq. by 2050 Footprint _______[Target __

« Water: Hoekstra/Wiedmann: blue water Carbon (t CO2-eq./cap) 2-2.5
1100/4500 billion m3 / year; Water resources Water , blue (m3/cap) 150
group: 40% reduction (now 250 m3/cap) '

_ _ Land (ha/cap) 0.9-1

« Land: now 88 Mio km2 agri+forest land,

Materials ?

maybe 1.5 Mio km2 expansion possible
(Vuuren/Faber 2009)

» Materials: no good basis for targets (energy,
biotic, metals, building materials differ too
much)

» Future population: 9.5-10 bio people in 2050
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Policy answer: doing more with less

« EU Raw Materials Initative Human wellbeing
« EU Resource Efficiency Roadmap Ecommc actwty (0P}
» EU Circular Economy Communication
Rescurce decoupling
« China’s Circular Economy Legislation i
Impact decosping

« Japan’s Reduce, Re-use and Recycle (3R) policy
« OECD Green Growth Initiative
« UNEP Resources Panel

Erwronmertal impact
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For this, you need
monitoring

Human Well-being
« GDP

Resource use.....

...and emissions

But including pollution in imports!
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Human well-baing

Ecommc acwnty IGDP)

Rescurce decouplemg
Resource use

Impact decosping

Tme

Ervronmertal impact

-

EU territory

<+ Env. impacts Total environmental impact that is caused

associated with inthe EU N—
imported goods - Env. impacts
associated with
exported goods
p - .

= total environmental impact associated with EU consumptiog
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EXIOBASE — the vision

 Builds upon 15 Mio of EU funded projects
(EXIOPOL, CREEA, DESIRE)

e Uses

» National Economic Input-Output tables
* International trade data

* Resource extraction data (USGS,
FAOSTAT, IEA)

« Emission data
» To create a harmonized ‘MR EE |10’
* 43 countries, 180 sectors
« 80 resources, 40 emissions, land , water
« Time series 1995-2015 (DESIRE, 2016)

» Key players: TNO, CML, NTNU, WU, 2-0 LCA,
WI
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Industries

Products

NAMEA, NAMEAg NAMEA: NAMEA,
- Agricy Agricg Agricc Agricp
o
c Energy, Energyg Energyc Energyp
o
S Metal, Metalg Metal Metal,
(=4
w Mineral, Mineralg Mineralc Mineralp
Land, Landg Land, Land,
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e |lustrative results:
The Global Resource

Footprint of Nations’
* Launched at the EU GreenWeek

e Carbon, land, water and material
footprints of 43 countries

» Endorsed by FoE Europe and World
Resources Forum
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Arncld Tukker, Tatyana Bulavskaya, Stefan Giljum, Arjan de Koning,
Stephan Lutter, Moana Silva Simas, Konstantin Stadler, Richard Wood

The Global Resource Footprint
of Nations

Carbon, water, land and materials embodied in trade and final consumption

www.exiobase.eu; www.creea.eu



http://www.exiobase.eu/
http://www.creea.eu/
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Carbon and water footprints

Consumption of
goods and services

Emissions of greenhouse gases

EU16.1% 20.2% EU
USA16.9% 19.8% USA
APAG APAC
24.2% 22.2%
CN 24.1% 19.2% CN
CAN1.8% mm 1.9% CAN
LAM 5.5% 5.9% LAM
AUS1.3% o 1.5% AUS
ME 6.8% I 6.1% ME
AFR3.2% 3.2% AFR

Water extraction

EU7% I

USA 13.1%

Consumption of
goods and services

I 12.7%EU

11.5% USA

APAC APAC
42.8% 41%
CN 16% I 14.2% CN
CANO.4% =— == 0.8% CAN
LAM 7.4% I 6.3% LAM
LR J—— S 0 AL
veasy  Zzezenmesaml o
AFR 8.8% 8.1% AFR
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Land and material footprints

Land use Consumption of
goods and services
EU 5% I 12.6%EU
USAT7.8%
10.9% USA
APAC
24.7%
APAC
25.1%
CN8.5% I
caness i - £.9% CN
—
el 27%CAN

15% LAM

LAM18.9% I

ALS 6.6% I -

ME33% [

AFR 20.9% 16% AFR

Extraction of materials Consumption of
goods and services
EU12.9%
I EU18.7%
USA11%
13.9% USA
APAC
23.4%
APAC
22.3%
CH 22.9%
22.6% CN
CAN 1.6% mmme— o
LAM 12.3%' thiasEh
9.4% LAM
AUS2.5%
A mm 1.5% AUS
} I 5% ME

AFR 6.8% 5.2% AFR
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Per capita footprints
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Trade of embodied carbon

Domestic Emissions:
.1 Giga tonnes

USA - Garbon Footprint
7.5 Gigatonnes
Met Trade:
+1.1 Giga tonnes

China - Total Emissons:
7.3 Giga tonnes

Met Trada:

-2.0 Giga tonnes

Domestic Emissions:
6.4 Giga tornes

Domestic Emissions:
9.3 Giga tonnas

0.06
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Country fact sheets

 _ = !
FOOTPRINTS Carban ‘A Watar == land I Material
pear country BaG F26 kt 14 743 Mm? 4 366 0BD km? 101022 kb
per cafita 27 40k 7o m 0208 km? 27068 kg
MET TRADE TRADE FLOWS BY PRODUCT
GG 598 kt 1 692 Mm" Shown below are the net trade of preducts imported f=xported to,/From a country {imports minus
exponts) - the produrts inolude products for bath further processing into mone adanoed poods fsenvioes
[tha& may be |&er exported ) and for firal corsumption. Environmental mpaots are shown for the
complete up-stream rdemational supply ohain of sach product.
ELRD |relica GLRI| Cwban [ECOeq] i |l Lol [em'] Vil [k
5 me
/ \ e nmm = W
1] &
wom
589 834 kt 1409 130 k' som | | ™ * I I
wom 0 T W
. B o o o o a
169 kg B1m . o . "
\ / £y -4 A
-21 000
-+ 150
o OO J— . amn
/ \ 18 OO -2 a0
28 066 kg 0087 km® 122465 12248 1 23465 n12345m12345
1 Machinery and equipment n.e.o.
2 Gars/Tireel Oil
3 Radia, television and communication squipment and apparatus
4 Iron ores
§ Other Btuminous Coal
RANKIMG
Carbon ‘Watar Land Matarial
1 Ineland
1 Australia 1 Australia * i Bustralia - wo 2 Australi
2 Luxembourg 2l bourg | | ¢ Canada b 3 Lueembouwrg
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Europe Is the only continent depending on
embodied imports for all footprints

Indicator] Carbon-{%-of- Water{%-of- |Land-(%-of-global-| Materials-{%-of- |

global total)u global total)u total)u global total)u
Regiont Terr.0Fp.1 |%-Cov.4Terr.qFp.1 |%-Cov.Terr.4Fp.1 |%-Cov.Terr.qFp.u |%-Cov.{
Europe{EU)a 16,1 20,2 80% 71 12,7 55% 5| 12,6| 40%)| 12,9] 18,7 &9%]
UnitedStatesof-America-(USA)o | 16,9 19,8 85%| 13,1| 11,5 114%| 7.8/ 10,9 72% 11| 13,9 79%]
Asia-and-Pacifica 24,2| 22,1 110%| 42,8 41| 104%]| 24,7| 25,1| 98%| 23,4| 22,3| 105%|
China-{CN)uz 24,1) 19,21 126% 16| 14,2| 113%| 8,5 8,9 96%| 22,9) 22,6 101%]|
Canada-({CAN)o 1,8 1,9 95%| 0.4 0,8 50%| 4,3 2,7 159%| 1,6 1,3] 123%[
Latin-America{ LAM )1 5,5 5,9 93%| 7.4 6,3 117%| 18,9 15 126%| 12,3| 9.4 131%|
Australia-(AUS) o 1,3 1,5 8&7% 1| 0,8 125%| 6,6 4,8 138%] 2.5 1,5 16?'5'-*65
Middle €ast-(ME)x 6,8 6,1| 111%| 3,5 4.6) 76%| 3.3 4, 83%| 6,6 50 132%]
Africa-(AFR)o 3,2 3,2 1lo0%| 8,8 81| 109%| 20,9 16| 131%| 6,8 5,2 131%]
Globaltotal-(%)* 4 100{ 100|% 100 100|% 100 100|% 100 100|% '
Globaltotal-{absolute)n 38-Gt-=CO2-| "o |1660-km3g ‘o 88-Mio- i 66-Gto |™

eq.u km2**n
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The big concluding picture

* Rising footprint , even more rise embodied in trade
 High footprint

 When you are rich (US, Luxembourg, Australia)

» Blue water: if you have agriculture in a dry country

* Land: if you have land (US, Canada, Australia), or are small but have an industry
relying on agricultural inputs (Netherlands)

* Materials: If you are mining (Australia, Finland) or have a construction boom (lreland)

 High footprints essential? No, above a threshold HDI does not rise anymore

Recommendations

* Now 2-3 major scientific databases
» Develop action within the international statiscial community (UNCEEA, OECD, Eurostat)

« Use such a platform to harmonize indicators
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Thanks for your attention!
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Current work in the EU DESIRE project

 Emphasis on Time series, Critical materials, Biodiversity, Beyound GDP

I U 7 ——

H S——

- R "
Improved resource-efficiency indicators Resource decoupimg
Resource use

EEIO time series and

Impact decospling
related ‘macro-resource” .
indictors (WP5)
t Ervironmertal impact
Framework
for Critical material Integration
axllcsﬂs lndlg?]tors indicators (WP6) and
(WF‘;B) resource prioritisation
efficiency — (WP9)
(WP4) Biodiversity and
ecosystem service
indicators (WP7)
Novel reference
indicators ('Beyond GPD
and value added”) (WP8)

S

M6 M30 M39



CIRCULAR ECONOMY

saving resources, creating jobs
Green Week, Brussels > 3-5 June 2014

Indicator systems — a few too many?

Headline

SC P E u rostat indicator Operational objectives and targets ‘ Actions/explanatory variables

Ressource use and waste

EEA

( A Unadlina lndiaatAra

N —
Eurostat ——
M::c;i::s'::: of Headline targets Data ;;1; les
Resources DG ENV | | |
Tkl B #
indicators
UNEP e e

Green
economy OECD
Framework and suggested indicators to
measure sustainable development

UNECE,

And many Eurostat Prepared by the

others ' Joint UNECE/Eurostat/OECD Task Force on
OECD Measuring Sustainable Development

27 May 2013




