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‘ T EU Overview
|

Official title:

EU Calculator: trade-offs and pathways towards
sustainable and low-carbon European Societies

Acronym: EUCALC

Funding: European Union’s Horizon 2020 research
and innovation programme (contract no. 730459)

Instrument: Research and Innovation Action (RIA)
Total EU contribution: 5,283kE

Duration: 3 years

Start Date: 1st November 2016

URL: www.european-calculator.eu
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http://www.european-calculator.eu
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‘ IJ EU The mission

To provide decision makers with a

« highly accessible, user-friendly, dynamic modelling solution
« to quantify the GHG trajectories on EU MS level (+CH),
associated with

« sectoral energy demands,

« land use, land use change,

« social implications of lifestyle

« and energy technology choices.
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‘ IJ EU The key outputs

« A model of intermediate complexity to facilitate the evaluation
of trade-offs and synergies from interventions at sectoral,
country or incremental levels of emissions and warming.

« A trusted modelling approach based on a strong co-creation
process between academia, public and business sectors.

« A web-version of the model that is flexible enough to accommodate
existing policy pathways from other institutions, and allows
users to explore the impacts arising from their own pathways.
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The interface from the Global Calcultor

© Select the impact of pathways

OVERVIEW

LIFESTYLE | TECHNOLOGY AND FUELS | LAND AND FOOD CLIMATE | CO5TS

The Global Calculator s

O viewa range of exam
ple pathways

@ Create your pathway
with the levers

Surrerary | Enangy | Emissions
Primary energy Firal creray Global GHE emissians per year Cumulztive 002 Global maan tamparstura
id ] 125 wizsions to. 2100 changa in 2100 fr*D)
000 bsaned | prajactsd 3 GC02 5
1.750 100 7
S .
1,500
75 5
1.250
& a | |
& 1.000 {-,_ 50 -
3
2
720 25 2000 .
1000
500 . .
250 . \J
o T T -25 ; ; : P
20n 2050 2011 2050 1990 2010 2100 How is the tamparaturs

® Choosa an axampla pathway or craata your own pathway by salactinn affirt leunl 1 sn 8 foe nock |

RAVEL
Passanger distancs O 1 I I
Fraight distancs @ I
Mods ® N
Ocrupancy & load &
Car own or kire. O [

HOMES

Building size ® N NN
Tamparatura & hot watar o NN
wsa
Lighting & appliancs we © I K
Product lifaspan & domand & Il

DeET

Calorias consumed 0 I I
Cusansity of meat '@ I I
Typa of maezt & [ I

LIFESTYLE. TECHMOLOCY AMD FUELS
r

27
15
24
14
20

i)
20
20

changs estimated?

IEA 605 {appros.)

Transpart sficisncy © [0
Elactric & hydrogen @ Il

BUILDINGS =

Euilding insulztion &

Tamparaturs and cocking o gy
tachnelagy

Applianca afficiency @ Il

MANUFACTURING
Dasign, matarials & recycling @ [l |

Iron, steal & aluminium & I
Chamicals @ I 1

Paper & other @ I N
Carnart @ I 1

CAREON CAFTURE AND
STORAGE {0CS)

CCS {manufacturing @ Tl

O {alactricity) '@ I

14
10

1.2
Z0
1.2
20
1.2

1.0
1.0

Biosnargy yiald: © [ I
Salid or liquid @ I I

FOSSIL FUEL
Coal foil fga= © [ E

Fossil fusl sfficiency © [ I I

MUCLEAR —— —
Nuclear @ I I

REMEWARLES

wind @ I
Hydroalectric ® I B
warina © I N
Soizr @ I 1
Geothermal & I B
Storage & demand shifting @ I I

2.0
15

232
2.0

o b D

FOOD = = ==

Crop yickds O I I 1.7
Livastock
{grains/rasidues ' I I 2.0
fad)
Lt s I 2.0
Fad)
Wastes & rasicusz © I 15
wowse EEEERE -~
Surplus land
(forest & © I 20
bioanargy)
Lard—
o ENEEN 25
afficiancy
DEMOGCRAPHICS AND LOMNCTERM —
DEMOCRAPHICE == -
Global population & I I 2.0
Uriranisation ‘0 I I 20

EMESSIONS AFTER

| 1 1 )
2050
Emissions o gy 23
trajactory

6



IJ EU Collaboration and Co-design

User demand workshops

Collect /assess needs, expectations and attitudes of end users
(ddecision makers from public, private and civil society sector).

Sectoral expert workshops

Elicit expert feedback on methodology, data, assumptions, levers and
levels in a specific sector/module of the EUCalc.

Public Call for Evidence

Final refinement of EUCalc. Online consultations, wide outreach

Advisory Board

Advise on strategic issues. Meetings twice a year

Coordination with sister projects

/W W

Exchange information on the outcomes of stakeholder interaction
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hEU

European Calculator Model

» Simulation model: scenarios are based on
a range of possible assumptions, expert
driven with no optimization

b Large model, but some reduced complexity

b Use and interpretation: the focus is on the
decision makers
->Limited use of computational time

» Semi-opaque for non-experts : a lot focus
on transparent assumptions and the user
interfaces

What makes EUCALC different?

Classical Models

b Some sort of optimization mechanism

» Endogenous dynamics / Multiple feedbacks
Large (complex)

b Use and interpretation: strong need for
experts to interpret results
->Needs much computational time

» Usually more opaque for non-experts, at
least in terms of running the model
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P |
.IJ EUCALC All “levers” have a common definition

Each lever relates to a type of action to reduce emissions, e.g. building wind turbines
or using more public transport

Each lever has four options — levels 1 to level 4 - which the user selects. This
represents the full range of what is possible for this action up to 2050:

Level 1: Level 3: Level 4: extremely

.. Level 2: - ambitious (best
minimum Very ambitious .
practice or

abatement effort Mildly ambitious but achievable .
technical

constraints)

Increasin

These levels are developed based on existing
literature, expert input and workshops
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@ EUCALC

Buisealou|

Level 1:
65% of
journeys by car

Level 2:
53% of
journeys by car

Level 3:
43% of
journeys by car

Level 4:
29% of
journeys by car
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hEU

Deployment

Level of effort
by year

2010 2050

Model structure

Technology
(in one year)

Wind power
(2025)

Energy flows

Elec-
tricity

: Bottom-up

Technologies are
then grouped
together to
model sub-
sectors, sectors
and finally make
up the model
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hEU

Structure (work flow)

Climate & Technological Transitions (WP1)

Trans-boundary effects,

Economy Lifestyle EU & rest of word Trade, & Flows
Economy evolution Diet Demography “ (WP7)
Carbon price Travel demand, mode & occupancy Impact of Climate
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roduction . ) H Materials & resources
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*
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Impact on resources

Land (WP4)

Land allocation
Biodiversity impact
Forestry
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Storage requirements
(specific time granularity)

Water (WP4)

Scarcity
(time and basin based)

Materials (WP3)

Minerals (location based)

Fossil fuel reserves

Biomass
_

N

Outside EU
Food
Energy
GHG
Materials & resources
Economic impact

i Financial flows based on all the above

Economic impact (WP6)

Jobs

Direct, Indirect, Induced

Value added

Direct, Indirect, Induced

Social impact

Direct, Indirect, Induced

Legend

Additional modules
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II EU The model illustrates the relative
> impact of sectors

Global emissions
[GtCO,e per year]

90 ® Land Use and Forestry

20 M Fuel Combustion
™ Fugitive Emissions

cq from Fuels
M Industrial Processes

30 m Solvents and other

Products Use

= Agriculture

10 Waste

-10 2010 2030 2050 2010 2030 2050 2010 2030

BAU 2D 1.5D

Source: Strapasson, The Assessment of the Global Calculator, An integrated systems model for climate change mitigation



II EU The model illustrates the relative
" impact of levers

Global emissions
[GtCO,e per year]

100
90
80
70 [
60
S I
40
30 =
20 I 1 i B Level 1 to 2
R ]
18__-_ i, =l . ma r EEC Level 2to 3
o O =4 © m > I O O 0O zZzZ I o c ) HMlevel3to4
o § Y [0} o {:3 c o© o 1) 0 o c < 1) < g o
n o 3 a Q y © > 3 v Q o Q o o »n o
Q o) (@] © c 3 o = p 1] _— S~ o) =, [ms “u ~+ o
S s 10 a = S 2 A =] m @) Q o a Py ] L
crg =] o - 2 oQ o (1] - 2 i - (1] = @] Q0 p
= = c 5 o o —~ @] 3 ~ e}
o c = 9 > S 9 o : x5
O - = [0} —h % m Q0 = ) i ) o) =
o T [0} (%) =2 c - L 9.. 7 o ) =
& 5 & 3 o & o = S o
g I S —+ o g 8 g
: s P~ 5 3

Source: Strapasson, The Assessment of the Global Calculator, An integrated systems model for climate change mitigation
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and innovation programme under grant
agreement No 730459.

The content of this presentation reflects the author’s view. The European Commission
is not liable for any use that may be made of the information contained here.
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