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Introduction

1. Resource Efficiency, Green Economy and Sustainable
Consumption are key UN and EU policies

2. Eurostat and EEA are the EU’s official data and indicator providers

3. CML, TNO, NTNU, and partners gave major scientific support

« Eurostat Data Centre Projects

« Some 15 Million Euro of EU FP7 projects on global databases
(EXIOPOL, CREEA, DESIRE, CARBON CAP)
* 43 countries linked via trade
« 160 sectors and product groups per country
* 40 emissions, 80 resources, land and water per sector
« Improvement of various impact indicators

4. This presentation
« How we conceptualise the use of UN SEEA
« State of the art in our and other projects
» Experience with data availability and examples of assessments
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The sustainability problem

Society’s
Economic

| Emissions
and waste

Footprint > 1 Earth S : GHG => 4-6 °C temp. Rise
We deplete water, mineral & energy stoc S ' Traffic emissions...

We use 35 % of biomass production ...etc.

We have depleted fish stocks
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What we want to measure and achieve

UN/EU/OECD/Chinese/Japanese agenda’s on Sustainable
Consumption and Production, Resource Efficiency, Green
Economy...all aim at improved human well-being decoupled from
resource use and emissions

Hurraan weell-being

Ezomaimc actealy [EOF

I Hesourmce decoupling
Aespurze use

Impact desoepbng

Emviranmental impact
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How we conceptually summarize SEEA

1. Elements
«Separate a Natural system and Socio-economic system
*Use Driver-Pressure-State-Impact-Response chain

Include Natural-Economic-Social capital stocks
*Global MR Input-Output Framework with extensions for economic system

Pressure State Impact
Ihe s S'Rk. S Emissions, Resource  Alrquality, Water  Ecosystem loss, Health
ramework: M use, etc. . quality,etc loss, Resource scarcity

Social | Economic Natural
Capltal Capltal Capital

Income & Job
Satisfaction

F{L,\

Response g

Response - Measures mitigating and adapting to pressures and impacts
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Some key working blocks covered in our projects

« EXIOPOL: Global MR EE IO/SUT 43 countries, 129 sectors, 40
emissions, 80 resources, land, water for 2000 — finished
« CREEA:
« Deeper experimentation with water, material/waste, forestry and
carbon accounts
* Where possible feeding into the 2007 version of EXIOBASE
* New features
* (Almost) full product detail of IEA energy products
* Improved detailing and trade linking, using real transport and
insurance information for margins
« Estimated global physical-energy SUT which balances waste
and material flows

Supply of
products

\

TTEmissions
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Some key working blocks covered in our projects
« DESIRE: Indicators for Res. Eff | Management (W)

| Policy/science brokerage and dissemination (WP2)

« EXIOBASE time series $ 3 s E

° EXtra fo C u S 0 n Improved resource-efficiency indicators
related ‘macro-resource’
¢ B I 0 d Ive rS Itv & e COSvSte m for Critical material Integration
efficiency
economic activities eators )
reference K T T .
i3 i g i}

 critical materials indictors (WPS)
aﬁglf\(’:syls »‘ indig?]tors * indicators (WPG) »‘ prior?t?:ation
(WP4) Biodiversity and
 Beyound GDP as L s .
» Selecting meaningful l, CO(,ta — |
« CARBON-CAP: Consumption B e s ™

Framework t
service indicators linked to | o s
ecosystem service
and value added’) (WP8)
|nd |Cat0 s | Policy/science Brok inter ional & dissemination (WP2) |

based carbon accounts v ot g | o
- (wea) Impact
« Uncertainty assessments isprions | |75 i3 “7:?5;;:::

Analysis of demand side tools transformations

* Policy measures & scenarios | w ond ols (WP e
i} i

Technical and behavioral
demand side options / paths
for low-carbon futures (WP6)

| J { ! U

Policy implications and implementation roadmap (WP8)

i

|
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Review of similar work

TABLE 1. Review of the main GMREICY databases.

Database name Countries Type Dretail (i = p)* Time Extensions Approach

EORA World {around 150) MR SUT/IOT Variable {20500 1952004 Various Create initial estimate; gather all data in
original formats; formulate constraints;
detect and judge inconsistencies; let
routine calculate global MR SUT /10T

EXIOPOL World (43 4+ FoW) MR 5UT 129 129 20000+ 30 emissions, 60 Create SUTs; split use into domestic and
IEA energy imponted wse; detail and harmonize
CAITIETS, Waker, SUTSs; use trade shares to estimate
laned, S0 implicit exports; confront with exports
resOICeEs in SUT; RAS out differences; add
extensions
WIDD World (40 + BoW) MR 5UT 35 =59 19952004, Detailed socio- Harmonize SUTs; create bilateral trade
anmually economic and database for goods and services; adopt
environmental impodt shares to split use into domestic
satellite and imported use; trade information for
accounts RoW is used to reconcile bilateral trade
shares: add extensions
GTAP-MRIO  World (129) ME 10T 57T = 57 1990, 19921995, 5 (GWP), Land  Hammonize trade; use WO0Ts to link trade
1997, 2001, use (18 sets; 10T balanced with trade and
2004, 2007 AEX), encrgy macro-economic data
volumes,
migration
GRAM World {40) ME 10T 48 = 48 2000, 2004 Warious Use harmonized QOECTD 10Ts; neglect

differences like ixi and pap; use DECD
bilateral trade database o trade link

[DE-JETRD  Asia-Pacific (8: ME IOT 56 = 56 (1975) 197 5-2005 Employment Harmonize [0Ts based on cross-
19753 {1k T8 = TH {1985 matrices { 2000, country survey information; link via
1985-2005) 1995), T6 =« Th 2005 trade, manual balancing to reduce
(2000, 2005) discrepancies within a certain bounds

I = nambsr of indastries, p = namber of prodects, **The follow-ap project CREEA constructs the EE GMRIC for 2007,

Tukker, Dietzenbacher (2013), Economic systems research 25, p 1-19
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Typical data situation: economic system

Economic data: UN SEEA supply & use / input output system: (waste:

)

Industries Yipn Yeg Yec Yap @

wv

2

o

'§ Pressure State Impact

= Emissions, Resource  Air quality, Water  Ecosystem loss, Health
- use, etc. A quality, etc. loss, Resource scarcity

Natural
Capital

- Agricy Agricg Agricc Agricp
o
e Energya Energyp Energy. Energyp
o
s Metal, Metalg Metalc Metaly \ )
(=4
“ Mineral, Mineralg Mineral Mineralp y, Pressure =3 State -. Impact
Land, Landg Landc
Response g

Response - Measures mitigating and adapting to pressures and impacts
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Typical data situation: pressures
Pressures: resource extraction good , emissions: good to

The DPSIR Driver Pressure State Impact
g Emissions, Resource  Air quality, Water  Ecosystem loss, Health
Framework: Exonomic Activities - Wseetc . qualityetc loss, Resource scarcity
et d S Biotic materials: FA
Energy materials: IEA
. Extraction & Industrial minerals: USGS, BGS
- Processing Building materials: USGS, BGS
Income & Job e .
: Satisfaction
- Manufacturing ™ —
' T Pressure State Impact
o2 = - . 3 -
\: S| use Vv b A |\
\ 0L <
Mol bolng Energy emissions: IEA+emission factors
Waste Agricultural emissions: FAO + fertiliser use+emission
Management
- factors
Other: need dedicated statistics
g - c / ———
3 \_;‘ a .
T - b A &f o / /
Response - Measures mitigating and adapting to pressures and impacts
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Typical data situation: impacts

Impact indicators: emissions (global warming) to (toxic
Impacts); resources (water) to bad (biodiversity)

= e

B

i § T T 2] Qﬂ“‘
! Dclety’'s ECONC P "’ . Biotic materials & land => biodiversity
‘ ' ' Energy materials; Industrial minerals;

I ’ # ;

oLl : %) . W

o Extraction & . AP R —
1 e | Building materials => 04!
1 Income & Job : Water = water extraction index
| Satisfaction .
Manufacturing
Pressure =
se FY AT
Well-being
‘ Waste Greenhouse gases: LCIA — GWP

1 .| Management Other emissions: Life cycle impact ass.

Toxicity & local impacts:

Response - Measures mitigating and adapting to pressures and impacts
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Typical data situation: responses & capital stocks
Responses: to bad

Economic capital: ; Social and Natural capital: to bad;
limited insights in safe thresholds

Pressure State Impact
heny S'Rk_ E(ono?n'{:‘ﬂmm Emissions, Resource  Air quality, Water  Ecosystem loss, Heaith
Framework: L use, efc. . quality,etc loss, Resource scarcity

Capital

Capital

Extraction &
Processing

Income & Job
Satisfaction

y Pressure -+ State =¥ Impact

Well-being 7T 5 : Response g

= | Waste =
“" Management I

l Response - Measures mitigating and adapting to pressures and impacts .
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(Simplistic?) summary

“Good”: economic system; resource & emission pressures, some impacts
Medium: Some emission pressures, some impacts, economic capital, waste

Bad: part of social capital, natural capital, responses, biodiversity impacts

Now to some examples with green boxes/available data!

Pressure State Impact
heny S'Rk_ Econo?n":‘fcgms Emissions, Resource  Air quality, Water  Ecosystem loss, Heaith
Framework: L use, efc. . quality,etc loss, Resource scarcity

. Resour- - Y Impacts
Extraction & L
ces , (Biodiv)

Processing p

Income & Job
Satisfaction

Pressure -+ State =

Response g

Emis-
sions

Impacts

l Response - Measures mitigating and adapting to pressures and impacts i
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Example 1. Impacts of EU27 consumption

1. Consumption & production c — ~
perspeCtlve a H EU territory

+ Env. impacts Total environmental impact that is caused

associated with inthe EU | C—
imported goods — Env. impacts
associated with
exported goods
S ==
\ = total environmental impact associated with EU consumptit)j/

2. Example: % impacts of EU27

mivpai ey B

consumption abroad. Water, o - =
land, materials >30% Em m

T P P MMWJ“
!':I’F‘ o iﬂﬂf ﬂ.ril#
#e-‘#m"":"ﬁ

E . Alegney
Mote: Trmde inken relative w0 Furope's final demand (which is given the small difference beiween
exponts and imponts close o GNP The global warming exchedes emissions from land use change.

Source: EU FP6 EXIOPOL project, TNO, CML et al.
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Example 2: 80% of impacts of consumption caused by
Food (meat and dairy)

Mobility
Housing (heating and cooling) and Electrical appliances
COICOP | Study Dalletal. | Koketal. | Labouze Nemry et | Nijdam and | CEDA
etal. al. Wilting EU25
Indicator Energy Energy GWP GWP GWP GWP
Main approach Bottom- Hybrid Bottom- Bottom- 10 10
up up up
CP01-02 Food 26,2% 13,0% 7,0%NA 3,6%NA 22,1% 31,0%
CPO3 Clothing 1,3% 2,2% 3,3% 1,3% 6,5% 2,4%
CP04-05 Housing 40,8% 54,3% 58,8% 53,5% 33,4% 23,6%
CP06 Health 1,8% 0,3% 0,3% 1,6%
CPO7 Transport 19,5% 18,3% 29,6% 32,9% 17,3% 18,5%
CPO8 Communication 0,0% 2,9% 0,0% 2,1%
CPO9 Recreation 7,2% 8,1% 0,0% 15,1% 6,0%
CP10 Education 1,8% 0,7% 0,5%
CP11 Restaurants 2,8% 9,1%
CP12 Miscellaneous 5,1% 0,4% 1,3% 5,4% 1,8% 5,2%
TOTAL 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

Source: EIPRO study, TNO, CML, VITO and DTU for DG JRC IPTS
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Example 3. Resource-efficiency by sector

Industries

 Advanced method

« Estimates not only economic,

but also physical relations in
an Input-Output table

* Per sector Do, | raie | s | e
+ Input intermediate products |2 gy gy gy
+ resources
« Output of manufactured igggvg,vcg o
products =
» Output of waste and Y
emissions e ASHW,
gy

Gr
Emissions

Source: EU FP7 CREEA project, TNO, 2-0 LCA, CML, NTNU, SERI, others
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Example 4: Redundancy of indicators revisited

Despite the many indicator systems, the consumption perspective and

impact indicators often are forgotten

Pressures

Impacts

EU27 Consum-

EU27

consum-

territory ption territory ption
Domestic  materal | G obal maberial ?f_"rrffr_)r!-ﬂf part of Lifg—E'y'i:le
i.;t ; 'JR""“" :‘ ial Life-Cycle Resource | Resource
Material Murn E:"'tl': Caw ateria Indicator (Env. | Indicator
ateria onsumption weighted Material | (Enw. weighted
Use Consumption Consumption) Material
Consumption)
7 2 0 0
Domestic energy | Global energy | Domestic GHG | Globa GHG
use demand emissions emissions
Energy Use | Grpss 1Inland | Energy Footprint | Territorial GHG Carbon Footprint
& Climate Eneray Cons. Emissions
Change
3 T R
Domestic water | Global water | Domestic water | Global water exploit.
use demand exploit. Global Water
Water Water Footprint Water Exploitation | Consumption
Water use abstraction Index Index
B 2 2 0
Domaestic land | Global land demand | Domestic LU intensity Global LU intensity
use Actual Land | Human eHANPP, LEAC and
Domestic Land | Demand Appropriation other  indicators
Demand ({Footprint) of Net Primary | on
Land Use Production ecosystem quality
2 3 0 0

Source: EU FP7 DESIRE project, TNO et al.
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Recommendations (done at UN Beijing Workshop)

1.
2.
3.

Use UN SEEA as an agreed coherent concept

Work where possible with existing data & indicator compilers

Use UN SEEA, existing economic accounts and pressure databases

in combination with existing impact assessment methods

Use an EE 10 framework: ensures that with territorial accounts you can
calculate consumption-based accounts

Research community but also London Group members have developed
harmonization routines already good enough for a first informal data set
 Detailing & harmonization

* Linking via trade

« Estimating emissions & resource uses with existing macro-databases

Data gaps: likely on social capital, natural capital/state, responses

Improve scientific basis for impact indicators (e.q. biodiversity)

Improve insights in thresholds related to natural and social capital
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Conclusions and recommendations

1. Global MR EE 10 databases are still in development; going in one step

to a statistical accepted database is now too much
2. Inthe next 1-2 years we get much insight in uncertainties between

databases

3. There is however a need to go ‘beyound just research status’

4. How can we realise this? Some ideas
» Get NSI Directors of some 5-10 interested countries/regions working
already on this behind this (via a side event on an UN SD meeting?)
« Joint project of such countries + researchers
» Best practices
« Maybe combining some first official data sets
« Cf OECD working group on MFA
» Use of international funding like Europe Aid Switch Asia for practical

projects with Asian Statistical offices
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Thanks for your attention!
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M I e s TNO [:ton
What you can calculate with EE SUT and 10T

EU EIPRO (480 sector EE IOT) |
Priority setting of products B
Proved that food, mobility and ; |
housing were prio’s D o A A
EU Diet change :

Change to healthy diets by " 20 20 o0

Curmulative household expenditure [%6]

Changing demand vector Tukker (ed., 2006), Journal Industrial Ecology 10: 3
Showed rebounds by |Ink|ng — Aggregated environmental impacts (%)

EE |OT tO the CAPRI mOdeI SS[;::]uasrii;)u?): Rec:mnler;d;t:inns " red meat reductioln i I\‘Ise:'lalnei::l;;eaan

Sub-scenario ‘Al

Food 27 27 25 25

Non-food 73 73 73 73

Total 100 100 98 %8
Sub-scenario *All + first order’

Food 27 27 25 2

Non-food 73 73 74 73

Total 100 100 99 98
Sub-scenario ‘All + first and second orders’ 100 100 99 29

Tukker et al., 2011, Ecological Economics (in press)

for life )



22
10 januari 2011
2 M Bouman
TNO Nieuwe huisstijl . .
m innovation

for life )

Based on a string of EU funded projects next to
EEA and Eurostat work

1. Goal: building the most ambitious macro-database and dynamic model for

Economic interactions in and between countries (MR 10 Table)
At a > 130 sector and product level
Including detailed emission and resource extraction data

2. Role of each project (total 15 Mio Euro, with TNO, CML, NTNU, SERI, others)

EXIOPOL.: first version of the database, TNO government money: first version of
a dynamic CGE model (EXIOMOD)

CREEA: 2"d base year; water extraction by river basin; using IEA and other
information to create the worlds first physical and energy MR 10 linked to
economic data

DESIRE: builds MR EE IO time series; adds biodiversity indicators; rigorous
assessment of resource indicators; identification of ‘minimum useful set’
CARBON-CAP: consumption based emission analysis for climate policy
EMINIMM: gquantifies diffusion of eco-innovation, to be fed into our model
POLFREE: aligns EXIOMOD with an environmental model; sophisticated
evaluation of resource efficiency scenarios for Europe

DG ENV: visible scenario-analysis with the EXIOMOD model
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To avoid indicator proliferation, we need a concept

1. Isin part logic thinking
2. lIsin part alignment @
3. Example: Green growth

knowledge platform -8 ;-

* Inputs: the natural asset s (sl and oot
base

* Production:
intensity/productivity

» Outputs: material and
non-material wellbeing

Future comprehe nsive wealth
-~
-
- S
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To sum up
1. Measure natural capital stock /
Environmental state & relevant ———>
thresholds
2. Measure well-being and social \
capital stock 2
[
3. Measure responses g
4
4. Get detailed stock-flow data of
the economic system and its i
material flows and emissions: f.i. ;
in an EE 10 format following UN &
SEEA — which includes
 Drivers
« Capital stock
5. Gives one related dataset NAMEA, || NAMEA; || NAMEA. || NAMEA,
allowing for calculating gLt Il e |l Refc )l A6
. = Energya Energyp Energy. Energyp
pressures and impacts, from a ) v v Ervee vy
Consumpt|0n and terntonal e Mineral, Mineralg Mineralc Mineralp
perspectlve Land, Landg Landc Land,
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Some examples

1. Natural capital & thresholds

s

o
uon#daP u0T

O
54
" \ew\‘)

2. Well being and social capital (-)

Figure 1| Beyond the boundary. The inner green shading rep the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.

3. Responses (-)

(I

Oon dopevon |+ ESSRTERTN -+ Damoge |

Hum x| » [EERTRERY -+ Damoge |-

g Rad@aton o |

; ”9 P.C. Ozone Form. ""{ o

= T
»

[ e Eesio ] . pmEem..

&
:
:
g
LY
Y
£

ATVO
Yoy uewng

5
g

e

3&: /] (o Aciar._] NI o PRy

- ' e el -

4. Stock-flow data in economy A=t ¥
and related pressures and oun /) Comece | IERRENERR ]
‘\. Freshwater Eutr. v,\’ ‘

| [FreshW.E BN Hazard W. Cone

impacts

z E
i

SN EnergyContent S
~

Y DocroaseConc. 8

» Water use

!i
|
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How to select the ‘best’ indicator set

Use the RACER concept

relevant,

acceptable,

credible, A:are.ness Problem
aising Definition

easy and

robust’ :

_ Evaluation Identification
Use the Policy Cycle Concept — do of Options

the indicators help in all steps? :
. _ Implementation Policy
Use correlation analysis to Selection
understand which headline

indicators have most saying power




27
H 10 januari 2011
M Bouman
TNO Nieuwe huisstijl . .
m innovation

for life e —

Example 2. Carbon emissions of EU (Eurostat)

11.0
9.0
% 8.0
S 7.0
& 60 domestic 3
8 80 industries, 7.2 consumption ®
@ 40 expenditure 5.6 >§
§ 30 5
2.0
1.0 direct by private direct by private
; households 1.9 households 1.9
0.0 .
Production perspective Consumption perspective
2006 2006

Source: Eurostat EE SUT/IOT project, DG JRC IPTS, TNO, CML, NTNU, RUG
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What are the key policy objectives?

1. SCP ‘the use of services and related products which respond to
basic needs and bring a better quality of life while
minimizing the use of natural resources and toxic
materials as well as the emissions of waste and pollutants
over the life-cycle so as not to jeopardize the needs of future
generations

2. Green Economy “one that results in improved human well-being and
social equity, while significantly reducing environmental
risks and ecological scarcities”

using the Earth's limited resources in a sustainable

.. manner while minimising impacts on the environment. It
Efficiency allows us to create more with less and to deliver greater
value with less input

3. Resource

for life )
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Example 4: Quality of life versus impacts

Happy life years versus ecological footprint by country

700

Happy Life Years

Africa
300
Mddle East

Caribbean & West Pacific
Westem World

Cantral & South America

100 Asia

O
A
O
A
&
O
<

Fomer Communist Countries

Q0
Q0 20 40 50 80 100 120

Ecological Footprint
(gha/persen)

Source: new economics foundation



