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Model Scope

1. Deployment of prospective solutions to societal
challenges

2. Exploration of transformative capability accumulation
and diversification in new domains/value chains

3. Evaluation of goal-oriented portfolios of policies at EU
national and regional levels.

Model Development

» Theory / literature based
« Adapt and apply the model to a simple case

« Adapt to further domain-specific cases:
— Adapt causal loops to context-specific systems/policies

— Conduct participatory workshops to fill gaps, develop
desirable visions

Societal challenges —
Envisioned transformation

3. Policy 2. Productive

evaluatiO\ 7nsformation
3

: Supplyd&
Deman .
1. Deployment="side policies 2. Capability
budget development and

diversification

1. Solution
deployment

Investment loops in
— RES deployment and +——
capability development

Deployment Energy
budget demand

Investment loops
———— innon-RES &———
deployment

- European
Commission




gftio of

5 Global RES -  elgts
Global societal demand gap istory Geograpk .
challenge: Sustainable ) .
enengy Global Splyti - i @}?Q%;Tésﬁ'c
Horlzon sector out tU +
+4 , . .
+ { | t. Yoio &t{g?ﬂﬂﬁﬂﬁons
: L B ofpestic
Glotéz:alnig%uons Global solution on;e:stlc ey Q
+ demand gap - jﬂ prs Jupply YRSy 4 A K,
Do Sseslionsur Prodlct . Capab '\
aap gap jpfiovation
Product In vat|0n+ 2
Domeslﬂo:ﬁemeﬂdlutlons variety 4 Aty
Honzon( empnd nit cost of
A K {_} domestic capital /,
fevel " goods & servicef *

for RES 2 OSIRESHE B -gu a _Public 3upport

A 'A e ) 2 .3:' to capability

Ratante ™ development

RES de pyment

Unlt CHE’t ) _
horizori°'Y 'O” Iz nd :!.';.t Aestic
expe ”d ture caput g : T RE AR HOSRN fgices
+ servnc +
Unit fost of nmported ﬁ"' @gWRES
Unit cost H
capltalsgagfgg ES , goo se-

services for RES
Avg RES ret
pb éament on lnves
expenduture on invi stment

ment ROl ratio RES/

External ﬁnance-—"’ Non-RES
Non- Avg Non- ﬁ%@& NON—%
nents on inves estment v st
Sup@ *b@ﬂe@ﬁé < — &
cos Gﬁ)baoty = - Y= European
= == Commission

mfldomgstiesiaron
+RE> B damsce&ces



emand
+

RES deployment
solution
expenditure

Domestic solutions

P

Unit cost raflo of

- domestic to |mpor‘ed

capital good
services for RES

Unit cost of imported

capital goods &
services for RES

External finance—">- bu

deployrrem
exper\dxture

Deployment

Non-RES
deployment

*expe diture

Domestic RES goods and
services demand supply — to capability

bal ancg

+ Demand for domestic
RES goodcs and services

Supply of unponed RES______ %
goods and services

T RES t.apaaty
. Public energy
External finance——=,¢actructure <

Avg RESreturnt,________
n investment *—____

ROI ratio RES/
On -RES

Avg Non ES return
on investment

Su ply of imported non-
RES goods and services

Supply of domestic non-
+ RES goods and services

|

P\Jbllc su )pOY’ |mprov'er'nents
in well-being =
development +4
+ Dom estlc

RES capauty - RES U”“—-.RES use

Energy

demand
+/———\ 1

+__Non-RES capacity_5 Rglsogm* -Non-RES
utilisation pevon use
+Domestic Non- —
RES c:lpacuty = European
= = Commission



Global societal
challenge: Sustainable
energy

+
Global solutions
demanc

Global RES Capacity

- Globa RES -

Domestic

expr rs
demanc gap R
+ Domestic
4+ Feasible

Giobal solu ions —F Gomestic

Global solutlons
* demano gap

s\Jpply solu.zons
Domesuc
- solutnons w;)ply

Domestlc SO|JtIOr’IS
V.-SJpply demand gap

Unit cost ratio of

- domestic to imported.

capital goods &
services for RES .

oe

sector Odtiﬂ

Product Innovation
variety + activity +

Domestic RES goods and

services demand supply — to capability

balance

Proc‘uctwnyh

Dom estic
sector surplus

A K, L
level

Capability
investment
+ +
External
finance
+
_Public support

development

+

10 wellbeing

Non-priced contributions

+
Improvements
in well-being ;-

European
Commission



Globdl RES Capacity

Domestic
; Globa RES - exp '“
Global sccietal demand oan
challc-n%e;w.esr;;‘alnable . + D on estic
easible
Global solutions —s* dornestic sector output™ . —
upply solutions Don“es ic on-priced contribution
sector surplus 1o wellbein
+
Global solutions D ti
s Global soiutlons OHIIESUC
demand — demana gap < snldtuons s\JppIy Produciiwry
Domestic solat'ons Canisity
uppiy demand gap i 1"?*’3{%’ ";7'
Product _ | _Innovation e R
b I variety + activity +
omestic solutions
External
clfmanc finance
+
Domestic RES gOOGS and Jbll( Supp()h mpro\.re[nents
services demand supply —— to capability in well-being =
balance development
RES deployment Unit cost ratio of
solution domestic to imported + Demand for domestic
expenditure capital goods & "RES goods and services
+ services for RES -
) : - . +¥.
Unit cost of imported iz Supply of imported RE Domestic
capital goods & goods and services RES capacity
services for RES ) Public energy '
External finance——=; .t ctructures
— —
4 Avg RES returnt, CRES capaury - RE§ unit_3pes uae\
expenditure on investment utm:auon cost +
d_' | Deployment RO ratio RES, Energy
e |ndustria External finance budaet Non-RES s demand
s Trade N
. Non-RES A : Non-
=== |nnovation ‘Avg Non-RES return#; __|Non-RES capacity -Non- REQ/
oninvestment 9\ utilsation ~ —> RES Unit—" o
— Energy '\\_}\ j" \ Sal CC“‘bt
=== |nfrastructure
w Fiscal é,ply of imported non- +Domestic Non-
5 goods and services

=== Employment and social welfare
=== Health and environmental
+

RES capaci
Clp-lLItY

Supply of domestic non-
RES goods and services

European
Commission



Knowladga A 39,448,121,300 EUR
Deprociaton Time

e
v =5
-Depreciation Knowiedge A crease.

Time
39448121300 EUR

Kaowidse Avarauroof
iy Invesiment

n of Capabiy

_Scenario Output Variables

F————

O
Domesic Secior L

ﬂ
o Se€  ReS Tapacty RES o Knowledge
Policy Variables o

-
[Femramen]
(-

Q
Inital Knowiedge A Stock

[65.757,000,000 EUR

£U Dala Value
Aded 2010.207

EU Data Tumover 20102020
Inita Supply of Domestc

s and Sorces for Non-RE a
Goods and 5 s 0 Goods & Senvices or RES

Scenar

‘Suply of Domestc
) Gaods and Senices or NowRES

Iniil Supply of Domestc
(o]

Supprt to Knowledga Transter

Outputin Bitions

S

Fracton of Capati

,

Fraction of Capatity
invosimen to Capto K

copialin s | Captal K ncease Tine
i Captalk 5.757,000,000 EUR 9
e - Oepreciston Tima 757,000, Captal K po oo of Inial Capial K Stosk Fracon of Capatity
§ Investmentto Labour
Fraclon ol Capabity [f67:40.000.000 U] 65,757,000,000 EUR
- - Covac /G &
e — e eprocatior A Contbuton o SuplyofDomestc To00e
v - 573285040 @ “"" oo sanices \ntial Labour L Stock Capital K Stock
oo S ——— tout 354‘280,000‘670 EUR/YR > Y or RES 1 Capt K
o sk o o e 298,611,111,100 |— Domast secor soerts P—
s Labour Lincroasa Tima g sswero H i
Inilal Damestic Sector Outpul | 364,260,000,000 4
Conrbuing o RES Depioyment Fclor Supo for RES . Lavur — Thour scson ot Copatity | o T P )
Capaciy EXCL Suphs ncroase Imasimentlo about -
oo o St e S
oumes S 0 772 Solutions/Years © <Y e b ik B —
Proadetny (or e o Lovon B
Domestic Slutons Supply =] ’ R e
emana S
Intial Domestic Adustment Ting Product Frovaon Innovatoh ACTTRy O H 767,640,000,000 EUR
- in Domest Sauons Domesi Sector tocaton of ot
Suoly Demand | 1000 Change ¥ Bomestc llocatn of apabiy movaion oo g 000608 50008708
L T AN S e e o e
I Pt - 40006408
20008411 30006408
DI cvonty and s hve thr own ualy J—
ct imovaton G inorants 5 leamin o e 20008411 » 20000008 .
—— Capaciy for o o of Anust VBBMST  Sharo of westment ndsubsdes” eployment budgel shoud be per § : 20008408
Remaring Sauons - Soutons e o Imovaton N
ity n Puls Ivestmnt Push 10000811 0000
conc ens 3 on o000
2] oo ww e ww @ 0.000e+00 0000600 0.0008+00
Muc Poly v D R Y B 207
] Swich GS. - oy s
Feasible Domestic JR———————. j— -
ConvertExpensiure omeste lutions St P [
in Euros 0 Domestc O—+) sowutons Demang H e
" E ] TSSO [
Domesi RES Goods and R N e B .
Elasl‘;"(py )ng'gn”':f; d RES Reading Bell: If imports require domestic complements,
Rafusmant i c oods and Sonicos N Jsnan
Observed Damand /{,m e T ol L cotomnes STt sy what is the ratio of requisite complements for increasing
Dermand Easiciy o Gooda & Earvicesfor RES Suopy STBomestc Suppy Elastcty RES capacity? If a certain RES capacity creates a
Unit Price Ratio RES Gaods and Sevices demand for complementary products at scale that kick .
Price of domestic capital SuppiyofDomest starts process improvements that kick starts domestic g
Res f H
= = Goods & Sen e O sector output and then it can be used for product 75000010
e ofGoocs and Sarvces for RES 223, 958,393.325 I Supl o Domest; innovation. diversify o
Prceof mportad —
(Gaods & Sanvcs for RES 7
Poly RES Daployment €S Domans Expandivrs es Gncm It Semces o
Expendtre and Elsti Sensivi RES Damand -
- i of comastc Gapacty Balance oo
oo Poliy RES e B sarvcos or RES Energy Source Seecton o e r e o
e Expondro Alocaton . ¢ Years
ronce 1 of Domestc g — Knowledge A — CaptalK  — LabourL
RES Demand for Copta Goos & ® Gapaciy Balance | 2225 o ”
o Goodst Senies SgricesforRES Public Infastructures RES Demana
price of mpored ComertRES U Data RES Capaciy Capaciy Balance
Unipric a0 coptar goods  senvicos Capaciy o ety
oftomeste o mporich o s Demand =
copialgoois &
L L
EfectOf Damand Suply RESGapacty
S Capnaty 7
o Sensiiy O RES Domes oo 4 Srveos | FES Covcty 5 o b
Domand Suppy Blanco and Susply Balan Incrasen par Esro - Soooly Bar|
ety of RS v s Gy on Conert o 01 RES Domans
i €5 Capaciy RES Capacty GW
RES Deployment wiiion Delay _ Intal RES Capaci
S 705,574,070.798 Acusiion Delay  Ital RES Capacty o
Sy of e TES = ravear
e Samices
Efoctof RES Prica Tk = = =
) on Sl Damand P
Efoctof ntalRES f— [——
e oty Sy Eiincy Prca — e o
Adocatior of Desloymi -
wRES —
Deployment Budget [—_ i EU27Electicny | 797
/ Budgot Alocaton " Grangt R = e Demand GW
= RESDigyment  Budt Alaton Euro pr ke of RES. v - P
Q, ascty Investmnt — L < LS H
. - utontrioion @ © wocaion cssparokam on masmert F——O+—euz it oumana G ety s GES poee
Budget 201010 2025 oS Copecty i (o S et o 21 U 27 ety Damanc ki s
Swicn Busget Alocaton ) ot Retur an vesiment [— o e
Moot el e —
Budget 2024 10 2050 ot Non 8 Deptym] e e it wal Secicty JEP .
SudgetAlocaton Enorgy Source Seecton Non RES Domand 2010 onsumpton perCapta
Non RES ceployment O Sty B o e e oo RES - €0 Data Pop Evrostat
xpendurs - B et on nvesimont CapactyInvesimart
Non RES Doymant_ Budgel Alocaton
Gudget Alocaton
Paly No RES Daploymert Non RES Budgot
g oo @ Aacation Adjustment Time
‘Damand Essity Reterens Energy P
NonES use
NonREs  Hous
apaciy Utisaton 3 Year o1 e
Non RS Dermars W "
o T oo e e oy s Selecton1] Logi Choiell] | 2482¢+00v|
Suppy ofmpoTas
Ererey 2010102028 Gaods and Senvices Non-RES Senstity of Non-RES Prce ey Souce |1 enstiviy Deffa [ T000 ]
e Selection(2]
e — Sensiivty Dota
EU Dota ToalDeployment Budget Gaianco fen-RES Deman Energy Sous Seecton
Fose FuelEnargy 2010102023 Sy Blance doman oo b 24
Palcy Non RES "Nl e Non-RES Sy
Expenaturs Alaton o RS onres
Copacty cease I g NonREs it Non RES. o IaIRES
Derecaton  Cavacy Avg e Pree > ety P
Ay Vi R Prica
ton s NonREs Tapaciy o d
P o< g onses oo e [ ] mes ecriy re
Ccomito oW Supply Eisicy Lo L
Supply TBomastc
(Gaods and Servics or NopGES oot Non RES Hon RES Domand () ) RES ety Domana
Pice Sum Energy Domand — —
Initial Supply of Domestc o g 1 7 wonres
(Goods and Senvcas for Non RES il Non-RES. RES Capacly Capacty
e o0 o [
Crangs o
o NonFESFIEe NoneS pres @ Adsiment T ol Capacty
U OataNon RES Gapaciy R
g o -
— e . Y — _
Years £ 2o 20mes0r -
_RES Capacty . H = S oot et
ety - H oy e -
— Knowedga A ot
Lot W ma o
eptal K Years
ore —_ Domestic Secor Output

European
Commission



Knowledge A Knowledge A per euro of
« v 8 H Q Depreciation Time Capability Investment

Q Fraction of Capability
Investment to Knowledge A
O HQ ~ {_ Contribution of Supply of
Knowledge A Knowledge A Knowledge A \O Domestic Goods & Services

Domestic Sector Depreciation Increase for RES to Knowledge A
Output Y

Total Supply of Domestic Goods
& Services for RES and Non-RES

Capital K
Depreciation Time

Initial Domestic

4 Capital K per euro of
Solutions Supply

Capability Investment
Fraction of Capability

Capial Kk

Capital K Investment to Capital K
Domestic Sector Depreciation Increase Gontribiition of Su
pply of
Va'l_\:’gsp‘gde? Share O ’ Domestic Goods & Services
to eployment  gector Support for RES Domestic Capability Labour L for RES to Capital K
Capacity EXCL Surplus Sector Investment goour.

Depreciation Time

Surplus
Change in Domestic B
Solutions Supply o< . Labour L per euro of

50 Dorgestlti _ Adjistiient Tine O (Je=—= Capability Investment

olutions Supply of Domestic Solutions £ o I Labour L Labour L . o
Product Innovation Innovation Activity g Labour L \O Fraction of Capability

Supply 6 Depreciation Increase Investment to Labour L
Contribution of Supply of
Sensitivity to O Feasible Domestic Product Innovation Domestic Goods & Services
Remaining Solutions ] ] Solutions per euro SHaR St InEsTent for RES to Labour L
Difficulty in | of Annual to Innovation
Generating Solutions Investment

Activity

Y = DSS, A¥(Q.K.)" (H.L.)®

Domestic Solutions Supply (DSS): scaling factor of production
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Questions, feedback, remarks, omissions

Thank you

Georgios.Papachristos@ec.europa.eu



Simulation Scenarios

Assumptions
1. IEA Net Zero Forecast - Deployment budget to 2050
2. RES budget — Deployment budget by 2040

Scenarios at the EU 27 Level

1. Reference: Business as usual — No new policies
2. Projection max

o _ 4.5% of GDP in grants and subsidies
3. Projection min
4. 4% R&D Intensity — Target
5. Capalbility investment pulse 2020-2030

6. Scenarios 4 and 5
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Results: Deployment Budget & Electricity Capacity
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Scenarios: Production Capability

2 24007 _ 4 Reference Run % 169 — 1 Reference Run

g 2 Projection Max 0] 2 Projection Max

® 2000 - 3 Projection Min S 144 3 Projection Min

£ ~— 4 4% R&D Intensity w 1~ 44%Ra&D Intensity

= 1= 5 Investment Pulse %5 12+ — 5 Investment Pulse

é 16004 — 6 Scenarios 4 and 5 e 1= 6 Scenarios 4 and 5

b + 10

= =

i a8 -

> 1 3 8-

o1200 - —— 08

— < = S ]

Q pr i S -09

8 800- 4 e T b

w it i

L / 8

@ 400 - 8

: -

0 ol - : - ; - ; : — 0 0L : :
2010 2020 2030 2040 2050 2010 2020

European
Commission



Scenarios: Electricity Capamty
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Questions, feedback, remarks, omissions

Thank you

Georgios.Papachristos@ec.europa.eu
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