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Country Factsheet  Austria

Key findings
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*Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies. It
is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).
2 Industrial production refers to total annual output of selected components and end 2r N neebD2Qar fdatdA NAQt QANAA AN

value chain. It is expressed in monetary terms. The figures reported here are based on a selection of relevant components and

end-use products. The selection is reported in the Main Report.

3 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n
the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Austria 4
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Technologies
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Austiay r BAGQA n&EeD?2 Onde A RE@igsAY, Adl/ AN N e MROBAttRNA , Qvith A estimated A
capacity of 10 GW. Austria is also home to modules producers Kioto Solar, with an estimated annual
production capacity of 150MW, and DAS Energy. In the wind energy sector, Austria hosts a humber

of component manufacturers, including Bachmann Electronic (a manufacturer of tu rbine control
systems); Hexcel Composites (a developer and producer of materials for blades); and Elin EBG

4 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

and CCS, and therefor e outside the study scope. See the r NOaAde A eA XEAAA re?cQNr AADZ BNAteDRAef QAK Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

5 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

sSuBneaen DANNNADNAON dr OAAQ? AAANMIZ AB nretah raeApd A RN BN an ol ANMeANYy r dBnecan kArs Nas
7 Manufacturing capacity is provided exclusively for solar photovoltaic and does not include capacities for solar thermal

manufacturing. The breakdown by component for solar PV is as follows: modules 980 MW  and inverters 10000 MW

8yt dr DENr Aean dAQA?DAN AtN nngd eR BAA?RAOA? &g Af OQANnAQdar dDNAAJ, NDZ Reac dAWN
® Manufacturing capacity relates only to the production of wind turbines, including blades, towers and foundations; and nacelle s

and their components, including gearboxes. The following facilities were identified: Bachmann Electronic GmbH (a manufacture r

of turbine control systems); Hexcel Composites GmbH (a producer of materials for blades) and Elin EBG Motoren GmbH (a supplier

of generators for turbines).

10 Manufacturing capacities are primarily related to the production of battery cells and/or packs of various types (li -ion, zinc -air,
lead -acid, etc.), and battery components such as cathodes, anodes and separators.

L AVL List GmbH designs, manufactures, and installs both electrolysers and components for hydrogen production plants. The

company has recently opened a new fuel cell test center in Graz, Austria.

2OKOBIT GmbH is a manufacturer of custom -built biogas plants, which also supplies plant components.

3 Siemens Austria manufactures transformers in Weiz. Omicron is a manufacturer of grid systems and components.




Motoren. Austria is also home to CellCube, a producer of vanadium -based redox flow batteries. No
new manufacturing facilities are announced or foreseen.

Evolutionof Austria yr JdAANEAAANdeANAAX nerdgadeAdA

As depicted in Figure 1, Austria exhibits notable strengths as an exporter in several Net -Zero
technology sectors 4 including solar PV, grid technologies, and wind turbines. In the solar PV sector,

Austria has established a solid export profile, particularly in electric static transformers, machinery for
semiconductors, and electric static converters. These three critical components, integral to the solar

PV value chain, collectively represent an estimated EUR 2.6 billion in untapped export potential for

the country.

1 2racdAyr Nineean nNEReaEBAAON W AEdNr AQaEerr At Nr N QeBneANAA
important insights. For electric static transformers and semiconductor machinery, the relatively low

market concentration suggests that no single country do minates global exports, leaving ample space

for Austria to expand its presence in these segments. This combination of strong export capacity and

a fragmented global marketplace provides Austria with favourable conditions to capitalise on its

comparative st rengths. Conversely, the market for electric static converters is significantly more

r AN? € AANDR DZEJW NA naedBAcdAr k' >t dAAyr r?2krAAAAQAA o0 u rt A

The EUR 2.6 billionin Ni ne ea n dok iNeSe aymApénents reflect Austria's capacity to expand its
market share should trade barriers ease or demand in international markets increase. This figure
highlights areas where Austrian producers are well -positioned to respond to shifts in global demand

or supply chain dynamics

In the wind turbine sector, Austria also demonstrates considerable potential. The country plays a

prominent role in exporting ball bearings and aluminum structures, components that together hold

AN NraAdBAANDZ MCé vin BdgAAdeA dA Nineaean neaNAAdAAs Vytdr ENRA
where it already enjoys a comparati ve advantage. For policymakers and businesses, this potential is

actionable V it suggests that targeted export promotion strategies could translate into measurable
increasesinexp e &A W e A?BNrs ! ?2racdAyr é>! Read AtNrN 2dADZA?ckdgAN
China and the USA in 2022 (see Figure 2) 15 indicating that the country is well -positioned to strengthen

its export share in these areas of the wind turbine value chain.
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ndat AA é>! AkeWN ns fdf?a&N n n&Akear AtNrN QeBneANAAar ?2rdAF At N éNWNAANDZ >eBn
Ni neen nNeEReeBAAQNr e Slaytdns gADNI dr ?2r NDZ Ar AA ¢ADZ QAAecE R A Qe?Anc  yr cNA.
Ni ne@ea rnNOd, O OeBneANAAr QeBnNadadWNA"s oed NWNAERNBZ Qe Bi NAKODANNANKN NdAQ Al d D
M e?2A0eBN eR WAcde?r RAQAaeaErR r?20t Ar QeBnAcAad%¥N NR, O4JNAO' R A cBzDN dJAANEAQ
adat AtN FAekAA Nineaen BAcE:t NA QeAQONAAcAo denQtuBBAVA r @ DRDZ KK o oaut INR  ofNtar) QYDA GER. N
rAn? AN NAr ARe e NAQt QeBneANAAs odftNae& QeAQONAAcAadeA utdftNe oouly JADIHQAANTS
Ot AKANAF Nr Reac R?ac&rt N& BA&E:t NA NAAGE'R 72t dAN AeaNae oou r?2Ff Nrar enNA BA&t Nar
BAcE: NA r AnpreAmegenceW DN AA ?ADNaEr AAADHEAF eR At NaE&N !'?2raacdAyr QeBnNadad¥® NANTr
ennecr?AdadNr BAr NBN&f N gA ANrr QeAQNAAcGAANDZ P Aek AKX BAELENArs M megdih neaNAAC
trneat NAdOAA a¥dfA2Qe 21ADZ AQt NWN dR AcGADN kAcedNaEr R NaEN &NBe% NDZ AADZ ent N& Qe B
Reac ¢DNAAJR™ dAF ?2AAANNNDZ ennecan? AdadNri AtN _ F?2c&N DANBeAracAANr St Na&N ! 2raa
Ni drAadAf A @VORN O MDIWM ¢ NA R?AAT r?2nneacn das Ytdr AAAAT rdr AdDZ dA F?2dDEHEAF AA
eRRN& AtN tdftNraA &NRAEDZ Rec AAc?P NANDZ A €cADN RAQ4AdAAndeA AADZ Nimferen r A c&AANF
AADZ re? O AN At N NradgBArndeA AADZ QeNAadeA R At NrN | FP?2&NrR nANAr N QeAr?2A&An At
NADZ e R MAN]r

5f gf P&EN N k?dADZ eA fdgf?&N n kr BAnndAf At N é>! JADNI Rec NAQV{>QgBAeANAA &N,
AADZ At N ChA'!s AAAT QeBneANAar 7dat A nerdad®%N é>! yAke®N ny AceN rter AR a&N_ NQ/
ADZ AAN¥ANSs Yt N Ni QA?rdeA R QeBneANAar 7dat é>! O n &N_ NQaAr At Ndae AAQ: eR QeB
eAN AOrndeAAKAN dArdftar Reac !'?2rancdAyr AcGADN raAcAANFrs §ALENA Aef?f NNrNaER At Nr N
f ceEaneAaNAAdAAR cNW¥ NAKGAF AceNAr Read rAcAANFdQ ReQ?r ABJdDZA QeBnNAdaAdWN na&Nr

s

_



fdF?EN? MAEgAYr P cernnt R r NANOQANDZ v@peBneRANIW ruWR nAtsNdE Ni neEca neaNA
BgAAdeAr eR MCéUR AADZ At N Ninean BA&t NA rAa?cAndeA

RCA growth in % between 2015 and 2022
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Regulatory and incentive landscape

Policy framework

The Masterplan environmental technologies (Masterplan Umwelttechnololgie) identifies areas to support
environmental policies between 2019 and 2030. Several of them have an impact on manufacturing, even
though an explicit objective on this has not been defined. Areas include incentives for clean technologies

through modernising the legal framework for thresholds, supporting innovation and pilot projects, targeted

financial support programmes and platforms for collaboration between environmental technology

companie s. Additionally, the branding of Austrian products for export is envisaged as support to local
manufacturing as well as increasing the attractiveness of envir onmental professions. The Masterplan defines
environmental technologies broader than NZIA , including water management, waste treatment and energy
efficiency technologies.

The Austrian Hydrogen Strategy identifies policy strategies to support the deployment and use of hydrogen
as an energy carrier. Itincludes the action area "Create support and incentives for the production of renewable
hydrogen" which  entails the simplification of permit procedures as well as zoning regulations for the
construction and commissioning of hydrogen production plants and infrastructure. Moreover, the strategy

support s innovation and market access studies for technology demonstration through IPCEI and EU
Innovation Fund financing. Legal frameworks for the introduction of hydrogen to gas grids form another part

of the plan.

In November 2023, the European Commission approved a a 60 million state aid scheme under the TCTF in
Austria. ¢ The purpose of the scheme is to support investments for the production of batteries, solar panels,

wind turbines, heat -pumps, electrolysers, equipment for carbon capture usage and storage, as well as key
components designed and primarily used as direct input for the production of such equipment or related

critical raw materials necessary for their production

Scope of the policy framework

# 1 & b & &K
v v

\'% \'% \' \'% \ \'%

Industrial p  ermitting

Average For project s requiring an One -stop shop for No general one-stop shop for
duration %’ environmental impact permitting permitting has been identified . In
assessment, the average cases where an EIA is required, the
process durationis upto 22 to competent regional  authority
23 months 18 (Landesregierung)  takes on the

role of a central coordinating body,
effectively acting as a one -stop

shop.

Brief summary of the permitting processes
The necessary permits for the production of Net-Zero technologies include operating permits , building
permits in line with spatial planning requirements , environmental impact assessment, permits based on
emissions of pollutants and noise, as well as water use permits .
The main permit is the operating permit for a commercial site , which is administered by the regional
authorities (Bezirksverwaltungsbehérde) and is necessary for all commercial activities except marginal office
use. The specific activities at a future renewable energy  production site may require all other permits
mentioned above. These need to be obtained in addition to the operating permit. The authorities in charge of

%75 NNNgN
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https://www.bmk.gv.at/themen/klima_umwelt/nachhaltigkeit/green_jobs/umwelttechnologien/mut.html
https://www.bmk.gv.at/themen/energie/energieversorgung/wasserstoff/strategie.html
https://ec.europa.eu/commission/presscorner/detail/en/mex_23_5523
https://www.umweltbundesamt.at/uvpsup/verfahrensmonitoring/vm-dauer/gv-dauer

these permits vary from local to L ander -level (Landesregierung responsible for EIA , Which acts as a one -stop

shop ).

Stakeholders consulted identified various factors contributing to the length of permitting processes. Limited
digitali sation , with communication often relying on traditional methods like letters, faxes, and physical
document submission , was noted as one such factor. Environmental impact assessments, requiring expert

studies and consultations, were also seen as significant contributors to longer timelines. Additionally, spatial
planning decisions, particularly regarding the allocation of use types, can vary in duration depending on the
local context . Some stakeholders also mentioned that public authorities may not have sufficient capacity to

efficiently manage the volume of procedures &

Procurement

Procurement rules favouring the purchase, installation , and use of Net-Zero technologies have been in effect
since 2021 . These rules establish a minimum requirement for the use of solar PV power constituting atleast 1%
of the total renewable  electricity mix. For central government entities, 100% of the purchased electricity must
come from renewable sources (RES). For other federal public procurers |, the share of RES is to incrementally
increase , reaching 100% by 2030 . At least 10% of the electricity must be sourced from power plants  that are
either less than 15 years old or have been revitalized or expanded within the past 15 years.?®

In June and July 2024, the federal government and parliament passed legislation Ae dAAcEeD2 Q-
M? ce n N ik thé\form of a top -up for investment support for new photovoltaic projects 2! Investment
support can increase by  up to 20% of the value of the support granted , depending on  the components used.
Reliance on m odules and inverters produced in the EEA can be supported by a 10% increase in the support for
each. 22

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

IPCEI Wasserstoff IPCEI Hy2Tech

2021-2026 Grant Tc_)tgl funding available: EUR 125
million

Technologies Eligibility Available support

Electrolysers and  fuel cell IPCEI requirements No information available on

technologies funding volume

Description

The project aims to build a competitive, innovative and sustainable European hydrogen value chain in Europe.
It focus es on promoting projects along the entire hydrogen value chain. Hy2Tech focuses on the development
and upscaling of new highly efficient electrolysis processes and fuel cell systems to innovative storage and
transport technologies.

AVL develops the world's first 1 MW high  -temperature electrolyser based on metal -supported cells (MSCs) to
series production. This means that renewable hydrogen can be produced with significantly higher efficiency

and therefore more cost  -effectively than is possible wi  th currently available technologies. With the subsequent
possibility of integrating this high -temperature electrolyser into a wide range of industrial sectors (including

steel, cement, chemical industries and waste treatment), the project make s a significant contribution to the
decarbonization of the energy and industrial system. In addition, Plastic Omnium New Energies Wels will
develop a hydrogen fuel cell system for heavy commercial vehicle applications (trucks, buses, etc.) as a series -
ready product and the production process required for it. Innovations in components, in the p rocess and in
the operating strategy of the fuel cell are intended to increase the efficiency, service life and environmental

friendliness in the life cycle. By applyi ng and transferring manufacturing processes from the automotive

“AAAL Nt e ADNES AANGEY ¢ NR
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https://www.bmk.gv.at/themen/innovation/internationales/ipcei/aktive_teilnahmen/h2.html
https://www.nabe.gv.at/strom/
https://ris.bka.gv.at/Dokumente/BgblAuth/BGBLA_2024_I_123/BGBLA_2024_I_123.pdfsig
https://www.usp.gv.at/gesetzliche-neuerungen/Bundesgesetzblatt/erneuerbaren-ausbau-gesetz-2608dB.html

industry and using modern automation and digitalization technologies, both the manufacturing costs and the
development time until suitability for everyday use are to be significantly reduced.

Green!lnvest

2022 -2027 Grant Total funding available: EUR 9
million
Technologies Eligibility Available support
All% Manufacturing SMEs  located in Up to 35% of project costs (if less
Styria, minimum project value of than 50 employees); up to 25% (if
EUR 300,000 50-250 employees)
Description

The scheme supports new production facilities or expansions of SMEs in the following areas: Plant
manufacturers for renewable energy technologies, manufacturers of recycling plants, timber construction

companies, manufacturers of products for sustainable construction (insulation materials, building
technology), manufacturers of e -mobility components, system providers for sustainable production processes,
manufacturers of organic/ sustainable food, non -energy companies - or GHG-intensive areas (life

science/medical technology, digitali  sation).

aws growth investment TWIN TRANSITION (aws Wachstumsinvestition TWIN TRANSITION)
2023 -2026 % Grant Total funding  available: EUR 196
million

Technologies Eligibility Available support

Potentially all 2° Minimum project value of a4 Depending on the type of support
million , which suggests that the and size of the company,  support
support is relevant for medium can equal 10% to a maximum of
and large companies ¢ 35% (for small companies) of the

investment. 2’ This suggests that
the minimum support per project
amounts to  EUR 400,000.

Description

The aws growt h investment TWIN TRANSITION is a specific support line of the much broader aws growth
investment instrument. This programme supports new businesses, new plants, modernisations and
expansions in relation to the twin transition. The supported project has to demonstrate its support for a

sustainable and digital economy. Upscaling is a key focus area of the scheme. The scheme makes explicit
reference to the production of (components of ) Net-Zero technologies , including batteries,  solar PV, wind

turbines, heat pumps,  electrolysers, and CCS technologies. 28

Umweltstiftung
2022 V2025 Skills programme Type of programme
Upskilling, Re -skilling
(post -secondary)
Technologies Description
Potentially all (NZ technologies Between April 2022 and April 2025, the Federal Ministry of Labor (BMA)
not explicitly mentioned) and the Employment Service (AMS) are investing EUR 10 million to

provide around 1,000 people without vocational training with the best
possible qualifications in the environmental sector. The programme
targets people with completed education but without employment. The

up - or re -skilling can be done in are  as related to waste management and
circular economy, green mobility, energy generation and distribution,
technical building services, agroforestry, or education and lifestyle
consulting.

Byt EArAcE?BNAA BRRNa&r r2nnecean Ae A SdDN cAAFN eR BAA?RAOA? &dAF AOQOAdWdadNr At
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https://transparenzportal.gv.at/tdb/tp/situation/unternehmer/branchen-und-wirtschaftszweige/energie-umwelt/1059575.html
https://www.aws.at/aws-wachstumsinvestition/twin-transition/
https://www.aufleb.at/arbeitsstiftung/umweltstiftung/
https://www.umweltfoerderung.at/fileadmin/user_upload/umweltfoerderung/betriebe/EU-Innovatonsfonds/aws_TWIN_Transition_-_Zuschussfoerderung_fuer_Transformationsprojekte.pdf
https://www.wko.at/foerderungen/aws-twin-transition
https://www.aws.at/fileadmin/user_upload/Downloads/Richtlinie/ab_202311_TWIN_Transition_RL.pdf
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Opportunities Challenges

General General

12rancdAyr gAWNrABNAAT dA N1 2racdAyr degably affected bg high labour
than the average of other members of the IEA % and costs, energy and material prices regulatory burden

Austria is strong in green innovation and green and the availability of skilled labour, which is leading
jobs®. Backed by its Energy Research and companies to relocate component manufacturing,
Innovation Strategy %, Austria notably focuses production and pre -assembly into third countries
on strengthening  innovation -intensive companies While the majority has relocated to other EU countries,
and enhancing its role as a location for green tech more companies are considering relocating to Asia
production by defining national areas of strength and the USA %,

and reinforcing them at the EU level . In addition to

Lengthy spatial planning and permitting procedures
are particularly affecting investments in the electricity
grid and renewable energy sources e

these research and innovation efforts, Austria
supports the local manufacturing of innovative
energy technologies in three regions selected for
the Flagship Region Energy, one of them focusing

on the Austrian hydrogen market =2
Technology -specific Technology -specific
e Inthe solar PV industry, Austria y r d A D&ar aie The scale of the Austrian  solar PV industry is
_ii-'_ competitive exporter of converters and ,'-i-'_ limited compared to leading players globally
inverters and the Austrian company Fronius and needs to grow to improve its global
is a technology leader in inverters . Austrian inverter competitiveness 8. However, Austrian manufacturers
production has notably steadily increased since are not able to compete with  the low -price
2019 and reached a new record with 5,397 MW in competition from China. The share of Austrian -
2023.% Moreover, the Austrian government has manufactured modules in residential PV systems fell
ENQNAA KT d AA ce D2-ip-NMDZeeAn NX T A from 14% (2021) over 9.5% (2022) to 2.4% (2023) despite
scheme kr ADAnaAdAf ! ?2rAncEdAyr a growing domestic market 3. Cross-border
Expansion Act to more strongly subsidise solar PV cooperation with Italy and Germany could help Austria
projects that contain European -manufactured scale up the production of solar PV and create a
components 3¢, knowledge hub.
For onshore wind ,Austria 'y r d A DZalreads " [P Austria y rheat pump industry experienced a
‘( involved in the production of mechanical sharp decline in sales in the second half of 2023
components for gearboxes and could tap into despite an upward trend in the first half of the year. By
its EUR 960 milion 3" export potential for ball the end of 2023, sales were 9% lower than the previous
bearings and aluminium structures. year. This decrease was notably driven by a significant
drop in new single  -family house construction, coupled
with rising construction prices a nd decreasing
purchasing power 40,
Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -

Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.iea.org/reports/austria-2020
https://www.produktivitaetsrat.at/en/publications/reports.html
https://www2.deloitte.com/at/de/seiten/consulting/artikel/industrie-im-wandel.html
https://www.produktivitaetsrat.at/en/publications/reports.html
https://pvaustria.at/wp-content/uploads/Marktstatistik-2023.pdf#page=153&zoom=100,92,92
https://infothek.bmk.gv.at/made-in-europe-bonus-foerderung-photovoltaik-anlagen-komponenten-europa/
https://www.solarpowereurope.org/insights/outlooks/eu-market-outlook-for-solar-power-2023-2027/detail
https://pvaustria.at/wp-content/uploads/Marktstatistik-2023.pdf#page=153&zoom=100,92,92
https://www.ehpa.org/wp-content/uploads/2024/04/Pump-it-down-why-heat-pump-sales-dropped-in-2023_EHPA_April-2024.pdf

Country Factsheet Belgium

Key findings

TAA? RAOA? e AF " ONAR QBBYN? RAOA? &€ AF QAN AQed Al N AZENENDAA ANr s
1§s" vmuvu eR MCVRAAAAQ@YN'rt AeNU Reac NANOA e Arr Na&r S AA
QAnAQdar U Rec rekAc &Gs ' A ANAra At &eNN RAQ4A4GA4Nr n
k?2Aa Ae OQANnAQdAQe ?MDE KBVAARNr? ADZ Rece At Nr N RAOQOJAJAGNrs
KAAANE neeD2QadeA RAQdAdAT™ AADZ dr teBN aAe At &aNN R/
nN?BnrR R?EAt Ne DHWNeEr R dAF dar BAA?RAOA? &g AFf neacal

UADZ r A edAKA e NBOfYR Mit NN AAE? Nr Ay Ndea D2rr NQudeAckd kKN A
ANOt AeAef dNr R Sdat A nceD?2 DA Ba/XAARYY AALALAA e MM Cr aee
BdAAme R MC nceDBORJAAD? REGEAAAANF AdF dk AR mieAdM MC
Reree AAcE &G AADZE®EMAae ANSAA
UAANGEAAAde AAK “n=eNAfadgPeBA dghf TAA g AANGEAAAde AA K Ked DZe BN Qlt
QeBneANAAr AADZ Ne?dnBNAAS

®e A Q" RaEABNAREG2B Q2 ccMNEAMARA t Amnde NAK MANaEP ™ AADZ >K
ADDZENr r Nr At N BAA? RAOAW GapAT ABIRT ANKNEAA r RNSGA/Q A XENERA FC
AADZ AnecA?f N u>>CAUR Ar S NAA Ar NANOAaGe A" r Ne&r AADZ R®
UAD2 r A &d AKX nuNafBedeB\VAMEEA A At N D2 acAnrdeAN R gAD2r A&l
4 DAAA G, NDZ

UAQONAA YN  dAuNEGAKKe AENENYAMN  AONAAWAr nicRRAAGBNA,
nee¥ ¢DNr JdA¥WNr ABNAA r?2nneacan Ae QeBnAAdNr nEeD2 QdAFP

“* Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

“2 Industrial production refers to total annual output of selected components and end 2r N nEeD2Qar fdatdA NAQt QANAA AN
value chain. It is expressed in monetary terms. The figures reported here are based on a selection of relevant components and

end-use products. The selection is reported in the Main Report.

“* International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Belgium a4

Industrial production

Manufacturing

Capacity Addglonal : Addlélonal : % of EU -27 g Imr()jort
(% of EU -27 announced capacity announced capacity (component ependence
) 2024 -25 2026 onwards . - (extra -EU)*®
capacity) disclosure rate)
‘. 100 V150 MW/y ¥ «Negligible portion of
apm (1% of EU capacity) - - EU production» 0.41
(Disclosure: 54%)
At least three Insufficient data
_L< facilities - - coverage 0.07
identified “® (Disclosure: 47%)
. a «Negligible portion of

At least one facility

e 2900 - 3200 MWly EU production» 0.33

(Disclosure: 77%)
«Negligible portion of

1
»
+
'

° At least three f

e = = EU production» 0.28

v facilities identified (Disclosure: 71%)

250 V650 MW/y Insufficient data

(4 - 11% of EU - 900 - 1100 MW/y coverage 0.04

capacity *°) (Disclosure: 37%)

0,

N/A N/A N/A o 0.14

(Disclosure: 56%)

9
N/A N/A N/A 1% 0.43

P> B

Wy (Disclosure: 45%)

1%
E A N N (Disclosure: 65%) U4
| @ v v

Technologies

;‘:& [S)i?clJattrJvoltaic —< e?r?;hgftfzhorewmd Batteries Heat pumps Electrolysers and fuel
apm A S —— . e % and storage — and geothermal cells

Sustainable & .

; Carbon capture Grid -
6 biogas/ e and storage E technologies 'm Data coverage a Data reliability

biomethane

Belgum yr BAdQA nEeD2 Oande A R AGDmg AyeldctrolyserA GagtonDl  Oevel with an

estimated capacity of between 450 and 600 TgR =Nt ANEAyr nece?r AcEAArnecea AAr Na
in Wetteren with an estimated capacity of 1 GW and Belga Solar yPV manufacturing facility in Marche -

en-Famenne with an estimated capacity of 100 MW. Smulders produces foundations for offshore

wind turbines. Announced manufacturing facilities include factories by ABEE and Cummins , with

expected outputs of 3 GWh (batteries) and 1 GW (electrolysers) respectively. Bekaert will double its

production of PTL to over 2 GW. By the end of 2025, the John Cockeril | facility in Seraing will start to

assemble cells produced in its French facility into stacks aimed at achieving a production capacity of

up to 1GW/year (electrolysers) 5. By September 2025, the Agfa industrial -scale hydrogen zirfon

“qTAA?RAQA? ®@d AP OQANRAQdAar DAAA dr ncEeWdDADZ Rec reAAc @GR R dADZ A?cKdgsir R kAaAN
TAA? RAQA? &g AF QANnAQdar DAAA dr MelaeA WANYQE Akese 7 RIENE sA tFNe e AttNNSa  nNPABnm AADZ Reac A
AkeWN Reac RtdOt Ae DAAA dr AWAQAAKAN dA rnNOd. O Qe?ArncEdNrR AN aADZecan At N A
ADNAANGRTs TAA?RAQA? &g A?P QANAQdA"™ DAAA dr A" NndQAKAr Aen AWAJQAAKANMNReace RAQJA(

AADZ >>AR AADZ At NENRea&N e?2ArdDN AtN ra?DZ rQenNs ANN AtN rNOradeA eA XEAAA
' A\ANReac dARecBAndeA eA At N ?2ADNcEAr AF DAAA ?2r NDB QAKQ? AAndeAr eR JADHQAAe Er S
45 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

“uBnecn DANNADNAQN dr OQAAQ? AAAWIZ AlB nretaM reANd eA SRV BMON an off AMeANY r gBnecean kArst Nas
TEAA? RAOA? € AT OQANnAOdA" dr naEeWdDADZ Ni QA?r W NAr Reac reAAc nteareWeAnAdQ A/
BAA? RAOA? ®&d AT s

BIEAAN? RAQA? &g AF QAnAQdar &NAAANr eAA" aAe At N nEeD2QadeA R 5dADZATEkdANrR ¢A
AADZ At Nga& QeBneANAAr R dAQA?DHAF f NAckei Nrs

©TAA? RAQOA? @ AF QANnAQdadNr AceN naedBAcdAr a&NAAANDZ re At N naced?2 QRGRI¥EFROR k Aa A N
ANMDZIDR NAQsUR AADZ kAaAANcE™ QeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne
slile € Qe Ar dr A NABAAPRADAPNEGRT QANAOQOdA" dr NEdQAdERAKDZ Wi i) & BDAWAMA QINMDE &
BAAN?RAQA? &g Af QARAQdar Rec QeBneANAAr r?2Qt Ar BNBkaE&AANr AADZAncAArnecn KA" Na
siffle AW e q DAY WNMAINF AADZ A AdAN Sdat At N DAAAT gaeoEdANGEAN UnRDZe RyeEAntdd\ r A 2 DZ R
7nQeBdAf QAnAQdar SAr BAAT Qe?AANDZdA At N faENAQt Qe?Anc’ RAQart NNas



https://hydrogen.johncockerill.com/en/manufacturing-facilities/

membrane production plant will enter into operation, with up to 20 GW capacity. Belgium also hosts
CBdQeaeNR AN eR At N "RecADFr AKAAcEi NraA nEeD?2 QNa&r eR BAAN&dAAr

Evolutionof Belgium yr dAANEAAAGe AAK ner dadeAd/

The figures %2 below reveal that Belgium is well -positioned as an exporter of several Net -Zero
technology components.

Isolating break switches, categorised under electrical apparatus for grid technologies, have shown

the largest gains in export performance between 2015 and 2022. This grid component is estimated to

hold EUR 15 million in untapped export potential for Belgi an producers and benefits from a relatively
low level of market saturation. The absence of a dominant exporter in this component signals that

the global market remains open for competition, providing Belgium with an opportunity to further
strengthen its fo  othold in grid technologies.

As shown in Figure 2 53, Belgium holds a competitive edge over both China and the USA in this specific

component, having a higher RCA index than either country. ytdr ADBAAAAPN tdft AdPtAar =
capacity to compete effectively on the international stage and signals potential for export growth .

Moreover, Belgium emerges as a highly competitive exporter of hydrogen 54

2f gfF 2&Nr 1 AADZ N n&ENr NAA =NAF d?Byr ner dagwNaEer dANOd M ereN dNARK RE ORA ADE O 2 \N + WR
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Regulatory and  incentive landscape

Policy framework

The draft updated  National Energy and Climate Plan (2023) outlines the transition towards a sustainable,
secure, and affordable energy system in line with the five dimensions of the European Energy Union: low -
carbon EU (reduction of greenhouse gas emissions and development of renewable energy), energy eff iciency,

security of supply, internal energy market, research, innovation, and competitiveness.

In terms of Net -Zero manufacturing, CCUS is widely mentioned as a strategy for Belgium to invest in and

support. While this refers mainly to R&D, it also relates to a regulatory framework for CCUS, a CO 2 and hydrogen
backbone. Other Net  -Zero technologies are not specifically mentioned in relation to manufacturing.

Scope of the policy framework

#0A : 9 &™» 4 & E
\
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Industrial permitting

Average No information on the duration of permitting One -stop shop No one -stop shop
duration has been identified for permitting for permitting has
been identified

Brief summary of the permitting processes

Several permits are necessary  before establishing new industrial activities, including the production of Net -
Zero technologies . These permits includ e environmental and building permits. Permits are issued at both the
federal and regional levels. While cooperation is encouraged among federal government services, the regions

of Flanders and Wallonia have distinct permitting procedures . In Flanders, the process is governed by the
integrated environmental permit system, which merges urban planning and environmental regulations into

a single procedure. % This system covers activities such as construction, renovation, demolition, and
environmental operations. In Wallonia, an environmental permit is required for a wide range of activities,

including industrial, commercial, and artisanal operations 58

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox has
identified NZIA been identified

SANNNsN
%A NNNgN
n s


https://www.nationaalenergieklimaatplan.be/nl/wat-is-het-nekp#geactualiseerd-plan-2023
https://invest.flandersinvestmentandtrade.com/en/investing-in-flanders/setting-business/flanders%E2%80%99-integrated-environmental-procedure-obtaining
https://permis-environnement.spw.wallonie.be/fr/j-ai-un-projet/dois-je-entreprendre-une-demarche-administrative

Key incentive instruments

Tender for gigafactory for batteries u! nnNA & naeeYNar DANradAn & LC
batteries)
2023 only Grant Funding available in 2023: EUR

50 million (at least) ~ °7

Technologies: Batteries and Eligibility: Belgian and Available support: Conditions of

storage technologies international ¢ ompanies  with support per project  are
proven  experience in the unspecified and  vary depending
batteries sectors. Projects must on the quality of projects
involve the construction of an selected. Information suggest
industrial unit in Wallonia. that the financial support might

amount to up to 50% of the
investment costs. 58

Description : The Walloon government launched an open call in April 2023 for industrial projects to produce
KAAANGEdNr R AAAe? AQdAT  milidhArsubsidies, asathe YldbBiZkaceZsieps up to manufacture
batteries for electric vehicles and devices.

Opportunities and challenges

lad A

Opportunities Challenges

General General

=NAF d? By r RRBD\&fafs focus on ensuring the Belgium faces a severe shortage of labour and skills,

energy transition while maintaining the as many other EU countries, accentuated by
QeBnNAadAad¥ NANTC r e R At Ninter@iee? / inflationary pressures s yt N Qe ? AA &' y 1«
industries. While the Energy Transition Fund supports increased by nearly double the average EU increase,

efforts in energy R&D at a federal level, Flanders posing significant challenges to Belgian companies
prioritises  energy innovation clusters and the in hiring skilled workers 62,

competitiveness of FI emish companies by fostering

cross-r NQA e & Qe AAAkeacAndeAs

Specialisation Strategy *° notably supports energy R&D
in PV, grid and CCS technologies, and fosters private

efforts through competitive clusters &,
Technology -specific Technology -specific
ﬁ =NAF d?Byr iQd&aptho@sgra and fuel cells .zi Regarding heat pump manufacturing, the
looks promising as it expects an additional v fall in heat pump demand in 2023 and high
output of 1 GW in electrolysers from the factories costs for heat pumps remain significant challenges
AAANe? AONDZ kr >7?2BBdAr R AADzcaeX with Belgium -based company Daikin cutting 500
hydrogen plant for PEM electrolysis in Antwerp with a jobs and putting some of its workforce on economic
100 MW capacity ®. Belgium is also emerging as a unemployment (until March 2024) CoA
transportation hub for hydrogen and has signed a
Memorandum of Understanding with Germany and the ﬁ Hydrogen infrastructure  development
implies different permitting procedures
f NNNsN
1 %AQAAKKAN r?nnecn RdAKA ReAKei At N KefdQ eR BAI ¢B?B n N?ce eR n?kAdO r?nnec
®ytN ABAEA ﬁnNQd,AAq,rA!\cLe{\ AnEAANNET /\113/\Akf(r r?nnecar AEAANT 4O dMeWArdeA d/
t " Dzkef NA NQeAeBr wWMAARRAANAUGA MUMR "nveR =NAP ?BT Mu= ae tNAn GAKKeWMdA Qa&NAAN
OyuMI uND NN UR =NAF ¢ 2BAANNNRS UM RJ MeRAcpr e ws/eRN & g ONAONKF ¢ 2B=h ¢ sn
SAM>ER n¢ 1 92AN ~nwwvR Y=NAFTd?B B?2raA QeArdA?N cNReaBr Adle\?raAAdA &NQe# Nar AADZ
2>s - NBAdE&NR NN TAcEQt NP NOR Y=NAF QAN k?2r ANrr Nr nAcA dOREAEAT t dan k' &dr qAF |
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https://www.wallonie-entreprendre.be/fr/actualites/financement/appel-a-projet-recyclage-batteries/
https://economiecirculaire.wallonie.be/fr/articles/actualite/nouvel-appel-projets-soutien-emergence-filiere-industrielle-le-secteur-batteries
https://www.eib.org/en/press/all/2023-178-eib-to-help-wallonia-create-a-hydrogen-industry
https://www.iea.org/reports/belgium-2022
https://www.oecd.org/en/about/news/press-releases/2022/06/belgium-must-continue-reforms-to-sustain-recovery-and-future-growth.html
https://www.euractiv.com/section/politics/news/belgian-businesses-particularly-hit-by-rising-labour-costs-inflation/
https://www.ir.plugpower.com/press-releases/news-details/2022/Plug-to-Build-Large-Scale-Green-Hydrogen-Generation-Plant-in-Europe-at-Port-of-Antwerp-Bruges/default.aspx
https://www.daikin.eu/en_us/press-releases/Additional-days-of-temporary-unemployment-at-Daikin-s-Ostend-heat-pump-factory.html

Netherlands highlighting a potential to further invest in and competency levels both at the federal and

cross -border collaboration 4. regional level. While Belgium aims to become a
major Hydrogen hub, streamlining permitting
2} Regarding battery and storage technologies , procedures and tailoring them to hydrogen would
new manufacturing andrecycling facilities have be needed as there is currently no simplified or fast -
been announced by  ABEE, which has already opened a tracked permittin g procedure across regions ~ "°.
new R&D and upscaling facility for next -generation

batteries in 2023 %. Similarly, Energy companies
TotalEnergies ¢ and Engie have launched large battery
energy storage system projects in Belgium with the
former relying on their subsidiary Saft for providing the
battery storage systems . However , the latter will be
supplied by the Chinese company Sungrow 57, Moreover,
the Walloon government launched a EUR 50 million call

for projects producing , reconditioning and/or recycling
batteries ©.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://hydrogentoday.info/en/belgium-netherlands-germany-hydrogen/
https://www.regjeringen.no/en/aktuelt/strengthened-energy-ties-to-belgium/id3045722/
https://www.agoria.be/en/services/expertise/green-transition/environment/take-back-obligations/batteries/abee-opens-state-of-the-art-rd-facility-and-upscaling-center-for-next-generation-batteries-in-ninove#:~:text=Today,%2030th%20of%20November%202023,%20marked%20a%20significant
https://totalenergies.com/news/press-releases/totalenergies-launches-new-battery-storage-project-belgium
https://renewablesnow.com/news/sungrow-lands-order-for-engies-800-mwh-battery-project-in-belgium-863272/
https://www.rtl.be/actu/belgique/politique/la-wallonie-lance-un-appel-projets-autour-des-batteries-et-du-stockage-denergie/2023-04-06/article/540794%22%20/l%20%22:~:text=Dans%20le%20cadre%20de%20son%20plan%20de%20relance
https://www.linklaters.com/en/insights/thought-leadership/energy/hydrogen/belgium

Country Factsheet Bulgaria

Key findings
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" Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

2 Industrial production refers to total annual output of selected components and end 2r N nEeD2Qar fdatdA NAQt QANAA AN
value chain. It is expressed in monetary terms. The figures reported here are based on a selection of relevant components and

end-use products. The selection is reported in the Main Report.

3 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Manufacturing
Capacity

(% of EU-27

capacity)

75 - 125 MW/y ™

Additional
announced capacity
2024 -25

Additional
announced capacity
2026 onwards

Industrial production
% of EU -27
(component
disclosure rate) ™

«Negligible share of

r W ANNERr Mm@t ARAR K §WAE d, é A

Import
dependence
(extra -EU)™

. 950 V1050 MW/ EU production» 0.30
Evaeli =Y eEpes) . Y (Dis‘():Iosure: 56%)
- «Negligible share of
it“grf]:zggeis - - EU production» 0.06
(Disclosure: 58%)
- At least two «Negligible share of
facilities - 1000 MWhly EU production» 0.44
identified ™ (Disclosure: 77%)
«Negligible share of
At least two ) B EU 038
facilities identified production» (Disclosur '
e: 65%)
10- 25 MW/y «Negligible share of
o» (a negligible share . . EU production» 0.80
of EU capacity) (Disclosure: 84%)
«Negligible share of
6 N/A N/A N/A EU production» 0.71
(Disclosure: 89%)
«Negligible share of
ﬁe N/A N/A N/A EU production» 0.17
(Disclosure: 90%)
«Insufficient data
E N/A N/A N/A coverage» 0.40
(Disclosure: 44%)
| @ v
Technologies
> Solar Onshore wind )
Bopmse w0 o gt
25 and solar thermal renewables 9 v 9
Sustainable .
o Carbon capture Grid -
6 E!ogas/ % e E technologies m Data coverage 0 Data reliability
iomethane
Bulgaria y r BAJA na&e D2 Oande A R EXEgsda RW Batory,duithCak @stimdtechcaplicity of

100 MW; and Hydrogenera, which produces electrolysers, with an estimated capacity of 15 MW. Both
are based in Sofia. Announced manufacturing facilities include factories by AE Solar Horizon and
Avesta Battery & Energy Engineering , with expected outputs of 1GW and 10 GWh ® respectively.

4 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol
and CCS, and therefore outside the study scope. See the r NOAde A eA XEAAA re? cOQONr
Annex for information on the underlying data used; calculations of indicators; and limitations.

> The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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https://balkangreenenergynews.com/belgium-based-abee-to-invest-eur-1-1-billion-in-battery-production-in-bulgaria/

Evolutionof =7? AT A dirdefngtional positioning

As illustrated in Figure 1, Bulgaria demonstrates significant strengths as an exporter of various Net -
Zero technology components. 81 In particular, Bulgaria exhibits high growth in the export of electric

boards and panels, both large and small, which are essential for grid technologies. Bulgaria's

Revealed Comparative Advantage (RCA) for these products is notably higher than that of bo th China
and the USA (Figure 2). 8 The relatively low market saturation for these grid components in
international trade indicates that no single country dominates this market, leaving room for Bulgaria

to further expand its presence. This combination of  strong export performance and a fragmented
market provides a promising opportunity for Bulgaria to solidify its competitive position in grid

technologies .Bulgaria's export potential in these components is also noteworthy. With an estimated

EUR 625 million in untapped export potential for electric boards and panels alone. Combined with
other grid components in which Bulgaria holds a competitive advantage, the total untapped export
potential is estimated at EUR 1.2 billion . For businesses and policymakers alike, the export potential
provides a direction for investment and strategic focus, underscoring the importance of maintaining
AADZ Ni n ANDHA? =2 At AcdgAyr OAnAkdgAdadNr dA Atdr rNOAeaEs
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Regulatory and incentive landscape

Policy framework

=2 AP A« drdfty NECPDdiscusses planned measures to stimulate the Net -Zero industry. These include
improving the conditions for investment in Net -Zero technologies, improving the permitting procedures for
strategic Net -Zero technologies, promoting the purchase of Net -Zero tech nologies with financial
compensation, creating a skilled workforce for the manufacturing of Net -Zero technologies, and the
establishment of industrial parks. 83 The draft NECP does not set concrete targets or provide details on concrete
measures in that regard.

=2AF AcdAyr TdAdracEr R MQeAeB' AADZ uAD2r A&’ dr OQ? aENAAK!
and mining industries. The essence of this project is to realise the economic transformation of Bulgarian
enterprises, in the context of the produ ction of Net -Zero technologies. 8

Scope of the policy framework

#F 1 = 9 & 4 @ B

[V] [Vl V] vl V] [Vl [V] [V]

Industrial permitting

Average The duration of the One -stop shop for permitting No one -stop shop for
duration % procedure is very case - permitting has been
dependent and can identified.
range from 6 months to
3 years.

Brief summary of the permitting processes

The duration of the permitting process is very hard to estimate, because it depends on the particularities of
each case and the variance is large. In general, the most important steps of the permitting process are the
following.
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ANNDZ Ae kN AnnaeeWNDZ kr At N B?AdOdnAAdAa"™ ecE At N fdAdraa
neEeQONrr AAre JgAWeAWNr A QeAr?ABKAAQZQQBBRNAKBE{AQNA%Q(#U\ADEAA
ANWNA e RADZEAARKDZ At N ANAFT At eR At N naeeQNrr DZRRNac LbaDziy
ANOQNrrdnanr Ae QAceE’ e?A AtN rAcAANFdQ NAWJaEeABNAA Arr Nrr
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https://commission.europa.eu/document/download/58f949db-7df0-4a6d-abf9-befdac47485a_en?filename=Bulgaria%20-%20Draft%20updated%20NECP%202021-2030%20EN.pdf
https://www.mi.government.bg/en/general/poluchavane-na-razreshenie-za-stroej/
https://cms.law/en/int/expert-guides/cms-expert-guide-to-commercial-real-estate/bulgaria
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AAWNr ABNAA naEeYNQu AAAD2 @n  DRANRKNB]At N Ot NR AcOt ¢dANOQOA eR
fe¥NeAecR At N BdAdraNaEc eR &NfdgeAAA DANWNAenBNAA AADZ n?kes
AnnaeeWw AP JdAWNrABNAA naeeYNOAr R DN NADHAF eA At Ne AN BERANMA/
QeArncE?0nadeA nNE&Bda OQAA kN drr?NDZ rdB? AAnAANe? rANOM gttt N /&
&Ne? Nr ANDZ dA At N AnnAdQAandeAR AADZ A QAr Nr St N&EN At NEN
nNeBda dr drr?NDZAdgatdA t DArrs

I' A ADDHAdeANAKX neN@A4BY DEAA AE® Ornde A nNEBda dr At N endAde
NAWdEe ABNAAAA dBnASON tANr QeBmANMNAA NAW dee ABNAAAK A2atecdnr
GAANE uReNfge ANAX dArnNOaAecAANr R At N MAWdaEeABNAA AADZ g
Aend. ORNYAANASANONrr Acr AOQOAdWdadNr AGe AD® QWM cern Gk UM dg/W Q AR 4
ArcrNrrBNAA e BAADArecr NAWJdaEe ABNAA ¢dBnAQa Arrc NrrBNAAsS u
dr &Ne?da&ENDR At N . AAKX r QeNNAJGAF DNOQdrdeA rte?ADZ kN drr?1
NAW eEMABAAK dBnAQA Arrc NrrBNAA dr ANNDANDR At N ANi A raNn dr
Qe AANAAr AADZ ReadB eR At N Mu! a&Nneaeas ENRNADHEA?F eA At N
neENnAcAndeA R At N cNnearn WAcNesAr@noANr DeBgNnAA ARAAEN
DA% sNi AR A n?kAKdQ OeAr?AnAndeA dr ecf AANd' NDZ AADZ ¢s DAT" r
AtN Mu!s feac AtN ArnNr R BAA?RAOQA? ®dAf At An QeBN Sdatq
dAANF EAANDZ n NeEB%Yynt N ra doB\Ne 2AJNNDBEDZ Re e At dr WAEdNr F aNAA KT
dr A nerrdkdAdar'R Arn At N &Ne?Nra R AtN DANWNAenNaER are (
AADZLQAAGY N AdBNAGAN OQAA kSRR Nromd BIARMRESGGNJ @ MBteM\ Aty Ae n s s
eR KAAANGEdNr Ste D Aea teADZ ADDEHMNMAINFABMA NDZaBNjeB dine A NONeDZ &R
oenNWNeER At Nr QAA AKre R?AK K At Ndae ekAdf AandeAr k= NAANaEd
A nNa&Bda AADZ r nNOdAKd' Nr dA RArAN QeAANOQOAdeA AADZ A cNAABN

Under the Investment Promotion Act , projects that meet certain requirements (incl. thresholds for investment

size and/or jobs created) can receive different statuses in law (class A, B, C, or Priority class). Such investment

projects benefit from a range of measures, including faster administrative proced ures (up to 1/3 reduction in
time), individual administrative assistance, financial assistance, tax relief, and others. The obtaining of a special

status in law is, however, not related to whether the investment is in the manufacturing of Net -Zero

technolo gies or not.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing . e ENANWAAA - Plans for There are plans to create a  regulatory
sandboxes r AADXelit Ar k N regulatory sandbox  specifically aimed at
O DNAAg, NDZ sandboxes implementing the relevant provisions
under the NZIA of the Net Zero Industry Act. Details
are planned to be announced later in
2024.%

Key incentive instruments

Planned measure under the RRP - Scheme to support pilot projects for the production of
agreen hydrogen and biogas UDDPD3AKD3D A3XIltMAsA2R "-Dp30IEI™
JIMJIEDPDOD3I 3D JADI M3A JKIlHNcMA "D k1 A"X1I NemX1 30D
2022 -2026 Unspecified type of instrument Total funding available: EUR 35
million %
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https://nextgeneration.bg/14
https://nextgeneration.bg/14
https://architectureconsulting.eu/bg/blog/2016/07/07/%D0%BF%D1%83%D0%BF-%D0%BF%D0%BE%D0%B4%D1%80%D0%BE%D0%B1%D0%B5%D0%BD-%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B5%D0%BD-%D0%BF%D0%BB%D0%B0%D0%BD/
https://egov.bg/wps/portal/egov/dostavchitsi+na+uslugi/spetsializirani+teritorialni+administratsii/regionalna+inspektsia+po+okolna+sreda+i+vodite/unificirani+uslugi/1615
https://www.mi.government.bg/en/general/red-na-izvarshvane-na-ovos/
https://egov.bg/wps/portal/egov/dostavchitsi%20na%20uslugi/izpalnitelni%20agentsii/uslugi-141/2465
https://nextgeneration.bg/upload/71/BG+RRP+EN.pdf

Technologies: Electrolysers and Eligibility: The scope of the Available support: N/A

fuel cell technologies; Biogas and instrument encompasses new

biomethane technologies machinery, equipment and
facilities. It does not include
support  for  research  and
development, connection to
electricity and gas networks of the
installations for the production of
hydrogen from renewable energy
and installations for the
production of biogas.

Description: ~ The main purpose of the measure is to provide support for designing pilot projects enabling the

introduction of green hydrogen and biogas with application in industrial productions, as well as to be used in
the future in transport and for electricity and thermal energy production. Taking into account the
technological level, the existing practices and the underdeveloped commercialisation of hydro gen

technological solutions, efforts will be focused on launching projects which can be implemented in close
cooperation between research and industry.

Planned measures under the Territorial Just Transition Plans and Programme "Development

of the Regions" UDODPD3AKHDH3A A3XIlt MASAA X I JKIUNIBDI3A K I P
JPOD3I X1l "D L IJKOXINDBAX JKINol N A €8 Sanv”"XamMAll 395 KIj
2021-2027 Unspecified type of instrument N/A

Technologies: ~ All® Eligibility:  N/A Available support: ~ N/A

Description: ~ While they are not grouped under a single measure, in the territorial just transition plans (TJTPs)

for certain regions in Bulgaria, as well as under the Programme "Development of Regions", % there are plans
to boost the manufacturing capacity of strategic Net -Zero technologies. For example, see Pillar I: Industry for
sustainable energy solutions in the TITP of Stara Zagora. 97 These include plans to establish industrial parks for

the manufacturing of clean technologies and schemes to invest in pilot projects for hydrogen. %8

Programme Education 2021 -2027

2021 V2027 Skills programme Type of programme:
Vocational training
Technologies:  All® Description:  The ESF+ Education Programme of Bulgaria supports the

development of Centres of Excellence in vocational education and
training (VET) and dual learning. One area of intervention is 'green’
skills and jobs and a 'green' economy.

Trainings organised by the Institute for Sustainable Transition and Development

Since 2023 Skills programme Type of programme:
Vocational training

Technologies: Electrolysers and Description:  The Institute for Sustainable Transition and Development

fuel cell technologies organises trainings related to the hydrogen economy. On its website,

there's information about 2 current trainings (secondments) -
"Hydrogen Technologies: Fuel Cells and Electrolyzers" and "Hydrogen
Electrical Mobility". The initiatives are part of the project KICstartH.
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https://bgregio.eu/wps/portal/operativna-programa/regional-development-program-2021-2027/planning-programming-prd-2021-2027/program-documents
https://bgregio.eu/wps/portal/operativna-programa/regional-development-program-2021-2027/planning-programming-prd-2021-2027/program-documents
https://sf.mon.bg/?go=page&pageId=364
https://www.istd.bg/en/training.html
https://bgregio.eu/wps/portal/operativna-programa/regional-development-program-2021-2027/planning-programming-prd-2021-2027/program-documents/version-2.2-PRD-2021-2027
https://me.government.bg/uploads/manager/source/VOP/TP/TPEN/JTPStZagora_en_02.08.23.pdf

Opportunities and challenges
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Challenges

Opportunities

General General

Labour costs in Bulgaria  are relatively low compared to The permitting procedure can take from 6 months
AtN &Nra R At N MCs uA ~nnNe R tomuliple years, depending on the complexity of
cost was the lowest among EU Member States. 100 This  the project. However, Bulgaria recently digitalised
QerAn ADZAAAAFTNR QeBkdANDZ 7 da its'integrated permit procedure.

metal manufacturing industry  (structures and

processing) and mechanical engineering industry 101 Wwith the phase -out of coal power plants planned

positions the country to potentially attract investments
in net -zero manufacturing activities.

Technology -specific

While not a manufacturing hub currently,
Bulgaria has seen recent investments in battery
and storage technologies . EUR 1.1 billion of planned
investment by Belgium  -based ABEE for an R&D centre,
a gigafactory and a recycling centre as well as EUR 1.53
million for a battery factory by the South African
company solarMD.

ﬁ Regarding electrolyser manufacturing,
Bulgaria is also home to the startup
Hydrogenera which successfully secured EUR 2 million
from investors in 2022 to support the development of its
megawatt -scale electrolyser. The company could
expand its production beyond its home market after
recently attracting attention from investors and

o2

between 2025 and 2030, Bulgaria is expected to lose
10,000 coal -related jobs °2 and needs to ensure a
just transition of the associated regions. The skill
sets of these workers could, however, be transferred

Ae At N Oe?2Ancryr &ENANGZ AR AN
Technology -specific
_< =2AF AEdAyr M QA?r gWN MC
Black Sea could be home to the
development of  offshore renewable  activities and
induce  stronger demand also for local

manufacturers and port infrastructure thereby
boosting investments. Specifically, northeastern
Bulgaria has the potential to develop local supply
chains thanks to skilled workers from the Bulgarian
Marit ime University and an existing subsidiary of
Vestas operating in Varna. % However, offshore
renewables in the Black Sea basin face significant
hurdles, notably insufficient marine spatial
planning, alongside permitting difficulties. 1% To
overcome these bottlenecks a strategic orientation
towards offshore wind energy would be needed.

industry representatives in Bulgaria. s

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -

Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Hourly_labour_costs
https://www.bgadvise.eu/info/%D0%BCanufacturing-and-%D0%B5ngineering-industries-bulgaria
https://www.oecd-ilibrary.org/environment/a-review-of-transition-management-strategies_4617a02b-en
https://renewablesnow.com/news/hydrogenera-presents-1-mw-electrolyser-preps-for-intl-partnerships-856867/
https://csd.eu/fileadmin/user_upload/publications_library/files/2021_09/Offshore_Wind_Black_Sea_EN_WEB.pdf
https://caneurope.org/wind-energy-black-sea/

Country Factsheet Cyprus

Key findings

TAA? RAOA? ;g AP 0 O0@eDE/AFF A >Nma@BAXNARA neB8ARA RAAA
OANAQdM rwNIkee ANOt Aehef gNr AA At N BeBNAAs

UADZ r A edAA % =R2 WBPZe At At N dARe &B A Rdse Ad MB2AGKAKAA R o
i Nee ANOt AeXkef dNr dr ANPF AdP dk ANs

UAANGEAAANde AAA Mer gede ABATQe B NN mderap®Nef ed, DZ A NOt Ae Kef
AAQA? DHAT JdAr ? AAANDZ NANOA GO QeAD2 Qaeacr ukeat Ni ONN
0dE0?dn KkeAnNErafe A" nNr eR dAr? KAANDZ NANOAE&d O QeA
>t AA AADZsat N Ch!

@®e K4 Qr R e A BNGwEfNA AT R At N&aN g r Ae aceNANWAAA nwAd
BAA? RAQA? &d AT QANRAQdar dA >rna&E?rs

UAD2 r A &d AKX nd\NwBNjeAK, NG ARe aBAAde A A At N nNaE&BdaadAP V
i Nee ANOQt AeAef dNr AcEN Aean AWAJQAAKkANs a&NaEBdaadAP Re
rt AN da dr Adt NAr At Aa At N nNaEBdaandAF NDAGCARdaNARe.
NNEBdAAdAF naEe OQND2 eaNr WMWANcsAHESr AcN AkeW N

197 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

1% Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeKefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAadr AN&Brs ytN RdF?a&Nr
components and end  -use products. The selectionis  reported in the Main Report.

19 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n
the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each
indicator.
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Key descriptive  statistics for Net  -Zero technologies in Cyprus 11

Manufacturing Additional Industrial

Capacity Additional announced production Import

announced capaci 2026 % of EU -27 dependence
capacity 2024 -25 pacity (component (extra -EU)*®
onwards . i
disclosure rate)
«Negligible portion of

(% of EU-27
capacity)

Sa No facilities ;
"i“ identified 14 EU production  » 0.26

- - (Disclosure: 100%)

«Negligible portion of

EU production » 0.11
- - (Disclosure: 100%)

«Negligible portion of

EU production  » 0.42
- - (Disclosure: 100%)

«Negligible portion of

No facilities
identified °

A

No facilities
identified °

L}
»
+

er:zggges EU production  » 0.33
T - - (Disclosure: 100%)
- «Negligible portion of
.N 0 fap_llltles EU production » 0
identified

- - (Disclosure: 100%)
«Negligible portion of
N/A N/A N/A EU production » 0.18
(Disclosure: 100%)
«Negligible portion of
N/A N/A N/A EU production » 0.44
(Disclosure: 100%)
«Negligible portion of

P> 8

-
-
-

E N/A N/A N/A EU production  » 0.45
(Disclosure: 100%)
xR v v

Technologies

S Solar ( Onshore wind . = .
M . = Batteries © Heat pumps Electrolysers and fuel
"i“ g:gm:;lat?lt?\ermal _L ?;:evsgsg t;re and storage and geothermal cells
Sustainable @ .
o Carbon capture Grid -
6 biogas/ e e E technologies m Data coverage a Data reliability
biomethane
Based on the information available, Cyprus does not have relevant manufacturing facilities.

Additionally, no facilities have been announced.

MY eA?2ade A R >rnae?ryr GAANEAAANde ANAK nr

>rnaE?r tAr BADN rrAaEdDNr A JdAQ&ENAr gAF dar Nineaea QeBnNacg
QeBneANAAr R DNrndgaN t A¥dAF A AdBdwNDRZen aNNON M@N e A ANt Ny ekaone AXDIY
. enAKAN QeBneANAAr St NaEN >rnaE?r t AN dBnq@&RANDZDE ANA NiDw red)/Qd, €/e A
keant Ni ONND#HAF AADZ Aean Ni QNNDZHAF nnnn WeAAr R Ar S NAK Ar A7/

mg AA? RAQA? & Af OQOAnAOQda' DAAA dr naEeWdDNDZ Rec reAAc =GR " dADZ A? cRKdNBr R kAaaN
TAA? RAQA? &g Af QANnAQdar DAAA dr MelaeA WANYQR AkesNe P RIENE sA tFNe e AttNNA  n\PABnm AADZ Reac A
AkeWN Rec RtdQt Ae DAAA dr AWAJAAKAN dA rnNQd, Q Qe?AncdNrR AN alDZecan At N A
ADNAAGRTs TAA?RAQA? &g AP QANAQdA"™ DAAA dr A" NndQAKAr Aen AWAJQAAK#ANMNReace RAQJA(
AADZ >>AR AADNZAANGBRewt N rA?DENN@eqdNs SNNXEAAA re?c@QNr AADZ BNAteDZAef dQAA Ae
' A\ANReace dAReacBAndeA eA At N ?ADNcEAr AF DAAA ?2r NDB QAKQ? AAndeAr eR JADHQAAe Er S
“2The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation ha ve been identified

Industrial permitting

Average Total number of days required to build a One -stop shop No one -stop shop
duration 17 warehouse (median  duration that local experts for permitting for permitting has
indicate is necessary to complete the above been identified

procedure in practice): 507 days 8

Brief summary of the permitting processes

The general permit procedure in Cyprus based on the information collected for Nicosia entails several steps,

starting with a  request of a copy of the site plan (Department of Lands and Surveys), followed by applications
for a town planning permit at the town planning department, a building permit at the municipality, as well as

final approval and final inspection (municipality). Once inspected and the certificate of final approval has been

received, the land title is updated at the Department of La nds and S urveys before requests are made to obtain
sewerage connection from the sewerage board and water connection from the water board. )

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

No relevant incentive instruments have been identified

WAY&® &Nr NAceQt aeNWNAAr At An nNEBdandA?P AdBNr QAA WA&Er rdf Ad, QAAAKD' MQaEerr AA
AADZ At N AAA?&EN ©R At N NOeAeBdO AoadW¥dar AEeN tNr DNANEBdAAAAr eRN&t N r QenN
NBdrrdeAr eac fFeaNAANE NAWJEe ABNAAAA &drtr R r?20Qt Ar kAAaANGE' ncEeD2QadeAR BRANA
"t dQt QAA Ni ANADZ AQdBNAGANrs @ceYNQAr &Ne?daEdAf AA NAWJEe ABNAAAAK dBnAQa Arr N
fecNeWNeR ADDIHAdeAAA RAQaeaEr QAN rdf Ad, QAAAAT nee ke AP At N nNEBdaadgAF nce
r?2nnANBNAAAEr dAWNradfAndeA AADZ gAReacBAAdeA k' A?2ateacdadNrR & 2t NA A naNA
Tt NAt NBEARAEe ABNAAAK ¢BnAQA Arr NrrBNAA dr &Ne?daENDZ uA reBN Qe? ArncdNr R nN&Bda
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https://archive.doingbusiness.org/en/data/exploreeconomies/cyprus#DB_dwcp
https://archive.doingbusiness.org/en/data/exploreeconomies/cyprus#DB_dwcp

Opportunities and challenges
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Opportunities Challenges

General General

Cyprus can leverage various EU funds to boost its It remains challenging for Cyprus to establish its
competitiveness and clean energy investments. For Net-Zero manufacturing base due to its economic
instance, the country has already taken steps to simplify and geographical characteristics, including its small
its permitting procedures  for the deployment of size and remote location, which hinders economies
renewables through a reform funded by the Recovery of scale due to transportation costs. 2

and Resilience Facility. 2° Similar steps for the Cyprus faces particularly high prices for electricity
permitting of Net  -Zero industries could enable small - and a low power grid flexibility due to its isolated
scale industries if other enabling conditions such as grid network. This will remain an issue until it
affordable electricity prices are met. ensures a grid connection with Greece through the

Great Sea Interconnector project. 2

Technology -specific Technology -specific
6 Cyprus is home to an innovative biomethane No technology -specific challenges have been
production unit developed by the startup identified for Cyprus. 1%

InoMob representing AA enneceA? AgAT A®
products to produce biomethane which, in turn, can be
usedtodecarboni sN >r n&?ry AcEAAr nBeEa

) Cyprus also owns nickel production, with an

estimated annual capacity reaching 50,000 tons

of nickel sulfate. As the final product is solely exported,

Cyprus has the potential to become a player in the
European battery value chain 124
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https://economy-finance.ec.europa.eu/document/download/cafa4816-b58b-439f-ab63-5d610b232481_en?filename=SWD_2024_613_1_EN_Cyprus.pdf
https://www.ekathimerini.com/economy/energy/1243496/obstacles-to-cyprus-eu-grid-connection/
https://cyprus-mail.com/2024/09/02/urgent-search-for-electricity-interconnector-solution/
https://maritimecyprus.com/2023/04/07/innovative-biomethane-production-unit-unveiled-by-inomob-and-island-oil-holdings/
https://www.hellenicminerals.com/en/operations/

Country Factsheet Czechia

Key findings

TAA? RAOA? ed AP PCANDY @ ABAA? RAOA? € AF OQANnAQdar ABe?Aa
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rMNORA AN At N BAA?RAOA? &gAf ©R t NAA n?Bnrs ,e BAA?R
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ANOt AeAef dNr R ndat A nceD2 @sde X dEEKEBNMEMTA An M CM Qléeve g
kdAAde 2 Ru MC naceDRZ QA2 AB R R MIEEA Adie /e Ru MC nae D2 © A4
AADZ rekAcE At NEBAA NANGF ' s

UAANGEAAAde AAK 2hse r NJQtdeAWIrATNI necen neaNAAdAAK A NANOAG
dar é>! QeBnNAdAadWNANrr Bea&eN At AA D2?kAQAFT KNAGZNNA
rAn?cAndeA ANWNArR ANDZ k' >t dAAR 7t dOt D2BgANAANAAF
CAQANDZ AinAANr sAANDODPYNOGIA A BeaceN OeBnNadadWN Ninea
QeBneANAAr At AN >t dAA AADZ At N CA!l s

e A4 Q' REABNE®NAAAT R >' NOt dA t Ar A or DZEe? NA fAAcAANT
At N neeD20OandeA R &NAAANDZ ANQt AeAef ¢Nr s

UAD2 r A &g AKX ng\NweNjeAA, A ARe eBAAde A e A o NDPRNMm A Ar tn\WN aBa
AAE N Arn ANAra n r NAcR neaNAAdAAKAr Ni ANADHAF aAe r NWH
eR ADHZ?rAdAf At N a&?A&Nr eA nNa&BdaandA? Sdat AtN AdB
AAre tArv MMene AN N eEBYg ®Er dA NnAAON kr naee¥W DZHAF ADDZ
A?AtecdadNrs

Incentive instruments: In Czechia, a public -private partnership aims to boost the manufacturing
capacity for batteries and storage technologies in the country. Additionally, a programme has been
set up to boost skills relevant to the production of hydrogen -related technologies.

26 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

27 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr NinaENrrNDZ A BeANAAcEr AN&E&Brs ytN RdF?&Nr
components and en  d-use products. The selection is reported in the Main Report.

28 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net

Manufacturing

-Zero technologies in

Industrial production
% of EU -27
(component

Additional
announced capacity
2026 onwards

Czechia

Import
dependence
(extra -EU)**

Capacity Additional
announced capacity
9 -
Capacity). BU-27 2024 -25
capacity)
7 No facilities )
-r= identified %2

700 V750 MW/y
(1% of EU capacity)

1000 V1100 MW/y

134

A

400 - 500 MW/y

|
W
+

(a negligible share
of EU capacity)

At least 12 facilities

v identified

ﬁ No facilities ;
identified

6 N/A N/A

% N/A N/A
N/A N/A

o F =

disclosure rate)  **°

2%
(Disclosure: 46%)

2%
(Disclosure: 63%)

«Negligible share of
EU production»
(Disclosure: 50%)

3750 - 4000 MW/y
5%
(Disclosure: 65%)

2%
(Disclosure: 58%)

3%
A (Disclosure: 72%)
2%
N/A (Disclosure: 75%)
0,
N/A 5%

(Disclosure: 62%)

0.96

0.32
0.01
0.26
0.34

0.45

v
v

Technologies

al Solar Onshore wind P
photovoltaic and offshore -+
- and solar thermal —L renewables 2
Sustainable
& o @ oo e |
biomethane 9
Czechiay r

Batteries Heat pumps
and storage and geothermal
Grid
technologies

YiQ Data coverage

the Stankovice factory producing power packs for wind turbines. Additionally, A123 has a

battery factory in Ostrava. A 1 GWh battery facility is operated by Magna Energy Storage

AgBNDZ AA terAdAF

Manufacturing capacity data is not available for the other Net

identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol

Electrolysers and fuel
cells

a Data reliability

BAdJA nceD2 Qade A R AIQG IAdystrigsN windgower X fada@dy im Citudim; and

lithium -ion
- HE3DA.
Cinovec, a location which hosts the largest lithium reserves in the EU, is currently the site of a project
At N MCyted b&tdrgemetal phoduatiansi@A A A+ g AANF EA
129 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
-Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
ogies
e?Ar dDN AtN raA?DZ rQenNs ANN r NOAadeA

AADZ >>AR AADZ At NENRe &N

Annex for information on the underlying data used; calculations of indicators; and limitations.

10 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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Evolutionof Czechiayr dAANGEAAAde ANAK ner dadeAdA

As illustrated in Figure 1, Czechia is estimated to have a large export potential (EUR 841 million) in
electrical static converters, a key component in grid technologies. 135 While its competitiveness,
measured by the RCA, in exporting this component has more than doubled between 2015 and 2022,

the componentis  found to have a high level of market saturation.

Czechia is also a competitive exporter of heat pumps. As illustrated in Figure 1, its competitiveness in
exporting heat pumps rose by 215%. The country holds an estimated export potential of EUR 249

million and, relative to China and the USA, is a more competitive exporter (Figure 2). 136 While trade
data suggests Czechia outperforms China and the USA in these components, it is essential to

consider that this advantage could stem from particular production or assembly activities rather than

a comprehensive domestic manufacturing presence ac ross all components. It should be therefore
interpreted as indicative of its relative advantage within a niche rather than a reflection of large -scale
manufacturing activities when compared to larger players like China and the USA.

Finally, Czechia is found to be a  highly competitive exporter of turbine components for heat pumps
Its RCA index of 14 surpasses that of both China and the USA, each with an RCA of 2.5.
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Regulatory and  incentive landscape

Policy framework

Czechia's Hydrogen Strategy outlines strengths, weaknesses and needs for action to make the country ready
for large -scale hydrogen usage. The strategy contains a target area of making progress in R&D and the
production of hydrogen technologies to promote economic growth in connection with a hydrogen transition.

However, no specific overall targets are de fined. Specific task cards focus on the R&D aspects. Beyond this, the
strategy contains sections on hydrogen technologies that are needed for the implementation, without

providing much detail. Most technologies are described at a high level, without specif ic actions for the Czech
market. The main concrete points relate to hydrogen -powered vehicles such as trucks and buses.

Scope of the policy framework

#A &» 4 & K
\%

Industrial permitting

Average 12 months to One -stop  shop A one -stop shop for obtaining the necessary
duration ¥ several years 1%, for permitting permits is in place.

New competencies have been given to the
construction permitting authorities at the
local level, coordinated by a builder's portal

at the national level. This is coordinated
under  the Ministry  for Regional
Development. Under this change, a unified
binding opinion has been introduced, for
which the information submitted is shared
between all relevant departments to issue a
single opinion that forms part of the final
construction permit. 1%

Brief summary of the permitting processes

The permitting  procedure is currently changing . New rules came into effect on July 1st 2024, which aim to
streamline the process.  One construction permit is issued, with subordinate binding decisions on emissions,
water use, environmental impact assessments, etc. Environmental considerations are grouped in a unified
binding opinion that combines up to nine previously separated permits/procedures.

With the new law, the processing time by the national construction authority should be limited to 60 days.
However, this excludes the two main drivers of permitting duration: (1) local spatial planning decisions with
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https://www.mpo.cz/assets/cz/rozcestnik/pro-media/tiskove-zpravy/2021/7/3VL-03-Vodikova-strategie_v030b.pdf
https://mmr.gov.cz/cs/ministerstvo/stavebni-pravo/pravo-a-legislativa/novy-stavebni-zakon

citizen consultationsand (2)  environmental inputs  for which monitoring studies and stakeholder consultations
can be required. %° The new permitting law also introduces a fully digitalized process.

ONr DZEdW NEr eR nNaE&BdaadAF ANAFPAt dAQA?DN At N WAcdAkdAdAa'
eA At N B?2AdQOdnAAdAr AADZ AtN rQAAN R At N QeAranc?QadeA n
RAQareaE dr At N NAWdAERABNABMKA BEMOrd cNDZ Rec NAW daEee ABNAAA,
At N R?2A?2&NUs §tNrN Arr NrrBNAAr dAYe AMDN ADRBAINANDZ r A ? DI N

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Czech Battery Cluster  u @Nr 5 ' kAAN&deW' &t AAraAcU

Since 2022 A public -private  partnership No information on the funding
with the organisation  of volume available
meetings
Technologies:  Batteries and storage Eligibility: Membership Available support: N/A
technologies structure

Description: ~ The Czech Battery Cluster is a public -private partnership between SMEs, large companies,
research and public agencies to develop value chains and project implementation related to battery -powered
vehicles. The focus of the Cluster has been to facilitate the cooperation and exchanges of public and private
stakeholders to support the creation and development of a battery economy. In addition, Memorandums of
Understanding have been signed with sever al stakeholders from the battery sectors such as the Korean
Battery Ecosystem Agencies  to strengthen cooperation and collaboration on research and development and
education to scale up the production of batteries in the country &8

GET Center UJEP
Since 2024 Skills programme Type of programme:
Post -secondary education
Technologies: Electrolysers and Description:  This programme has just been initiated and information on
fuel cell technologies it is limited. It sets up new science and education capacity for innovative
and sustainable energy systems in the local faculty of mechanical
engineering in the region of Usti. One pillar focuses on hydrogen
technologies, while the other is more general energy and technology -

centred . The initiative uses Just Transition Fund financing to support
research and education programmes that strengthen the resilience and
sustainability of the region.
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https://czechbatterycluster.com/
https://opst.cz/projekt/get-centre-ujep/
https://czechbatterycluster.com/the-czech-and-the-korean-battery-ecosystem-agencies-join-their-forces/

Anneacea? AdgadNr

la}

Opportunities

General

>' NQt d Ay rtransitirénd A regions present an
opportunity for Net -Zero manufacturing investments
and skill transfers. These regions have available
brownfield sites and are supported by competitive state
AdDz AADZ MC R?ADZSs
industrial costs can make it an attractive destination for
investment. 143
Technology -specific
o Czechia is emerging as a significant production
hub for lithium -ion batteries
Eastern Europe with a  rising potential also thanks to it
being home to one of the largest hard rock lithium
deposits in Europe, where mining and production of
lithium hydroxide is expected to commence in 2026.
Anneaca? AdadNr Acdr N AAre
automotive sector and the transition to electric
vehicles 6, Moreover, Czechia could also benefit from
regional cooperation with other Member States from
Central and Eastern European countries. 47
Alongside Poland and Slovakia, Czechia is
emerging as a key actor in heat
manufacturing  developing a heat pump valley thanks
to cheap and skilled labour. !4 Czechia benefits from
regional cooperation and has a strong competitive
position as it outperformed China and the USA for its
respective components in 2022 and has an estimated
untapped export potential of EUR 249 million.
| DDA Qe AAAKAAT R
2015 and 2022. 14°

in Central and

145

pump
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Challenges

General

Czechia faces a serious shortage of workers, which

Qe? ADZ r Ken DZAA At NtragiichAnd e’
economic growth. Skilled labour is also reported as

one of the main investment barriers for firms. )

| DDIHYAde A}

Technology -specific

&3 While Czechia has a large automotive
manufacturing sector and  significant

potential for EV  battery production , it has been

facing several challenges in securing stable foreign
investment, partly due to infrastructure limitations,
regulatory and bureaucratic hurdles and available

skilled workforce. %0

),_ Regarding wind technologies, one of the

A fundamental challenges of scaling up
manufacturing is accessing the necessary raw
materials in sufficient quantities, as shown in
Chapter 4.1 of the main report. Similarly to other
wind manufacturing hubs, Czechia faces a critical
dependence on third -country imports, as seen
above, with an extra -EU import dependency of
96%.151

> ' N9 tby, A1§% betWeéen e

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential
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https://mzv.gov.cz/public/62/9/97/5244180_3122903_S1_2_CEZ.pdf
https://economy-finance.ec.europa.eu/document/download/facc4bb2-4e1b-471f-998e-6895c4091e3c_en?filename=SWD_2024_603_1_EN_Czechia.pdf
https://www.mpo.gov.cz/assets/cz/stavebnictvi-a-suroviny/surovinova-politika/vyzvy-seminare-a-informace-ze-sveta-nerostnych-surovin/2022/9/06-Pavel-Cyrani-CEZ.pdf
https://centraleuropeantimes.com/2023/11/vw-shelves-plan-for-ev-gigafactory-in-cee/#:~:text=Czechia%20is%20negotiating%20with%20five%20other%20investors%20about
https://pspa.com.pl/wp-content/uploads/2023/05/PSPA_Europe_Runs_on_Polish_Li-Ion_Batteries_Report_EN.pdf
https://www.euractiv.com/section/energy-environment/news/europes-heat-pump-valleys-take-root-in-the-east-closer-to-asia/
https://www.semantic-visions.com/insights/the-czech-gigafatory-shuffling-2020-2024/

Country Factsheet Germany

Key findings
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%2Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.
It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

153 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANQt AeKkefryr WAA?N OQt AdAs ua dr Ni na&Nofcomphegtdandeand N audeg@roductsN dsBepastedjintth r NANQA d e A
Main Report.

5 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Germany

. Additional Additional
Manufacturing . Import
. announced announced Production, % of
Capacity (MW), . . " dependence
% of EU -27 capacity capacity (MW) EU-27 (extra -EU)S
(MW) (2024 -25) (2026 onwards)
, 7750 V11250
Sl MW fy 56 24%
.‘il‘ (36 - 53% of EU 900 - 10400 MW/y 8000 - 14000 MW/y (Disclosure: 80%)
capacity)
15650 - 22450
—< MW/y 157 31%
i\ (17- 25% of EU U S UL . (Disclosure: 89%) 011
capacity)
55000 V60000
—— MWhly 58 110000 - 173000 26%
(21- 23% of EU LA NEARED B e (Disclosure: 86%)
capacity)
At least 33 facilities ) B 29% 038
identified (Disclosure: 82%) :
3300 V3500 MW/y 20%
ﬁ (56 - 60% of EU 4250 - 4550 MW/y 2100 - 3200 MW/y 7 ) 0.05
. (Disclosure: 84%)
capacity)
28%
A NIA NIA N/A (Disclosure: 78%) DS
& 34%
Wi HA NS MY (Disclosure: 75%) Ve
27%
E S A N (Disclosure: 79%) V)
| ! v v
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Germany remains the EU y strongest manufacturing and innovation hub across several Net -Zero
ANOQt AeAkef dNrs §tN OQe?Anc’ -drade polysilicort shipplierCy Wackeh Awith faadlied
operating in  Saxony and Bavaria 1'% with an estimated capacity of 60,000 metric tons. % While the
ongoing restructuring of the solar PV industry has hit German -based producers hard ¥ with Meyer
Burger shutting off operations in Freiberg in March 2024 161 and recently announced cuts %2 in its
remaining workforce ¥ Germany remains a leading producer of modules, with facilities including
Heckert Solar in Saxony and Soluxtec in Rhineland -Palatinate. Germany is also an important supplier
of wind turbine components, particularly nacelles and to cNE&rR 2dat RAOQAGAdNr dAQA? DI/

and Enercon, both based in Saxony.
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https://www.wacker.com/cms/en-us/products/applications/renewable-energies/solarenergy/solarenergy.html
https://www.solarpowereurope.org/features/make-solar-eu-wacker-s-role-in-reshoring-solar-manufacturing-to-europe
https://www.pv-magazine.com/2024/02/23/meyer-burger-prepares-to-shut-down-plant-in-germany/
https://www.ft.com/content/6e0bbd56-812d-46a5-a56b-a234a3bc44ff
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batter ies for EVs as well as EVs in Brandenburg , with an estimated capacity of at least 50 GW h/y 163

Additionally, Northvolt is reportedly continuing construction of its Northvolt Drei gigafactory in Heide,

which aims to reach a manufacturing capacity of 60 GWh/y 164 Germany is currently the EU country

with the highest installed electrolyser manufacturing capacity, both in polymer electrolyte

membrane (PEM) and alkaline, with leading manufacturers including Thyssenkrupp Nucera and

Siemens Energy.

Evolutionof Germany yr JdAAN&EAAAde  JAA ner dgadeAd

As illustrated in Figure 1, Germany is an internationally competitive exporter of various Net -Zero
technology components 165166

Notably, for heat pumps and geothermal and their components such as compressors , Germany
exhibits a high growth rate and a higher RCA than both China and the USA, while the international

trade of this particular component has a relatively low market saturation rate. The relatively low level
of market saturation in these sectors suggests that no single country dominates the global export

market for these components. Additionally, Germany is estimated to have untapped export potential

in the heat pump segments. Were trade obstacles 187 in third countries to be removed, German
exports in this segment could increase by up to EUR 699 million . Combining the export potential of

the three heat pumps and geothermal components in which Germany holds a significant

competitive position, the total export potential is estimated to be over EUR 2 billion.

Germany is also a competitive exporter of grid technologies . Specifically, Germany is estimated to
have an export potential of EUR 801 million in electrical inductors and EUR 129 million in fuses.
However, while Germany is competitive in exporting these components, China has a higher RCA than
Germany (Figure 2). % Compared to other EU Member States, Germany is found to be somewhat less
competitive than some other EU Member States, including Romania, Croatia, and Hungary.
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ndat AA é>! AkeWN ns feac BeaN DANAAJANDZ JARecBAndeA oA At N BNAteDEAKef' AADZ
P ®ENFR NnANArN QeAr?2AA At N DAAA re?®QNr AADZ'BWWYieD2 AKef QAKX AeaNr AA At N NADZ
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%8 Figure 2 builds on Figure 1 by mapping the RCA index for each component relative to the EU's main global competitors ¥ China

and the USA. Only components with a positive RCA (above 1) are shown, reflecting that these components indicate a comparative

advantage. The exclusion of compon ents with RCA < 1 reflects their lack of competitiveness, aligning the analysis with the focus

eAN AQadeAAKkAN dArdftar Reac gNaE&BAATyr AcGADAN racAANFr™s A5 NA aAef NAtyNER At Nr N F
growth potential, revealing areas for strategic focus amidst competitive pressures and untapped markets



https://www.euronews.com/next/2023/07/21/tesla-aims-to-double-production-capacity-in-german-gigafactory-targeting-1-million-evs-ann
https://battery-news.de/en/2024/09/10/northvolt-cuts-projects/
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Regulatory and incentive landscape

Policy framework

The Industrial policy at the turn of an era (Industriepolitik in der Zeitenwende) is the overarching industrial
strategy of the German federal government published in October 2023. The strategy aims to diversify the value

chains for Net -Zero technologies and to develop production capacities in Germ any and the EU. The strategy
lists incentive instruments and financial guarantees for different Net -Zero industrial sectors. It also proposes
the addition of qualitative criteria to public procurement that support sustainability and industrial resilience.

The Stakeholder dialogue on industrial production capacities for the energy transformation
(Stakeholderdialog industrielle Produktionskapazitaten f or die Energiewende) was conducted throughout
2022. The dialogue process started with roundtable discussions between the Minister of Economic Affairs and

Climate Action Robert Habeck and industry representatives. During eight working sessions, the stakeholders

discussed challenges and potential measu res to increase production capacities. The results were validated in

a second roundtable discussion. The process was concluded with a report by the German energy agency Dena,
which makes eleven concrete recommendations for future industrial policy.

The Umbrella Concept for Battery Research (Dachkonzept Batterieforschung) is a strategy of the Federal
Ministry for Education and Research to develop a competitive and sustainable German battery cell industry.

The initiative integrates various activities across the country to enhance the developm ent and production -
readiness of innovative battery technologies. The concept focuses on fostering collaboration between

academic institutions, research centres, and industry in areas ranging from material research, and scaling up

production processes, to d  eveloping an ecosystem for innovation. While the ultimate aim of the strategy is
developing the industrial production of battery cells in Germany, all its initiatives apply at the stage of research

and development, including research on the up -scaling of p roduction and developing synergies in the value
chain.

The National Hydrogen Strategy (Nationale Wasserstoffstrategie) was first adopted in June 2020 and
proposed measures for the development of a hydrogen infrastructure and the use of hydrogen as an energy

carrier in industry and transport. With the update of the strategy in June 2023, industrial leadership in
hydrogen technologies such as electrolysers was introduced as a goal. The measures proposed to achieve this

aim relate to industrial research and innovation.

In a joint declaration with industry stakeholders in August 2022, the Federal Ministry for Economic Affairs and

Climate Action announced its aim to reach a rate of 500,000 newly installed heat pumps per year by 2024. The

declaration, which outlines a range of measures to be tak en by the government as well as by the industry,
followed a summit of the minister with 26 representatives of companies and business associations. A second

summit in November of the same year led to a detailed roadmap  for supporting the production and
installation of heat pumps. The measures listed on the feW NEABNAAYyr r dDN a&NAAAN
installation, and a regulatory framework conducive to the installation of heat pumps.

The BKR -Bundesregelung Transformationstechnologien , adopted and approved by the European
Commission under the TCTF, 1% provides the legal basis for incentive programmes for increasing production
capacities of Net -Zero technologies. While the BKR -Bundesregelung does not contain specific support
measures, it amends state aid rules to allow for direct subsidies, tax breaks, and guarantees for Net -Zero
production capacities. Investments in the production of Net -Zero technologies, in key components, and in the
production or recovery of related critical raw materials are eligible for support. The BKR -Bundesregelung
allows for th e distribution of up to EUR 3bn to support private investments between 2023 and 2025.

Scope of the policy framework
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https://www.bmwk.de/Redaktion/EN/Publikationen/Industry/industrial-policy-in-changing-times.html
https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/stakeholderdialog-industrielle-produktionskapazitaten-fur-die-energiewende.html
https://www.bmbf.de/SharedDocs/Publikationen/de/bmbf/5/767118_Dachkonzept_Batterieforschung.pdf?__blob=publicationFile&v=2
https://www.bmbf.de/SharedDocs/Downloads/files/die-nationale-wasserstoffstrategie.pdf?__blob=publicationFile&v=2;
https://www.bmbf.de/SharedDocs/Downloads/de/2023/230726-fortschreibung-nws.pdf?__blob=publicationFile&v=1
https://www.bmwk.de/Redaktion/DE/Downloads/A/absichtserklaerung-waermepumpen.pdf?__blob=publicationFile&v=1
https://www.bmwk.de/Redaktion/DE/Downloads/F/20230215-fahrplan-wp-hochlauf-2023.pdf?__blob=publicationFile&v=8
https://www.bmwk.de/Redaktion/DE/Downloads/B/04082023-bundesanzeiger-voruebergehende-gewaehrung-von-beihilfen.html
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3779

Industrial permitting

Average On average, the duration is 11 months : 13 One -stop shop No one -stop shop

duration *7° months for a standard procedure, and 9 for permitting for permitting has
months for a simplified procedure . The average been identified . The
length of preparation needed to complete an competent
application for an immission control permit is authority depends
10.7 months. The legal limit for the duration of on the place of the
an immission control permit is 7 months for industrial facility.

standard procedure and 3 months for
simplified procedure. ™

Brief summary of the permitting processes

As part of the immission control permit, projects may require an environmental impact assessment

(Umweltvertraglichkeitsprifung). Whether an environmental impact assessment is mandatory depends on
the type and size of the facility as listed in UVPG '72 Anhang 1, as well as on whether it is a new construction
project and on certain risk factors listed in UVPG Anhang 3. For certain types of facilities, a simplified procedure

(V-Verfahren) without public participation is applicable. The applicable procedure depends on the type and
size of the industrial facility as listed in BImSchV 4 Anhang 1.

The details of the procedure depend on the competent regional authority . Nine out of 16 federal states have
jointly developed a digital tool for the creation and submission of applications, called ELIA 178 A federal
government website ~ 17* assists in identifying the competent authority and obtaining the relevant documents

based on the location of the planned development.

The Federation of German Industries (BDI) identifies four main areas of potential for accelerating the

permitting procedure about immission control permits : expanding the possibility of early commencement of
preparatory construction works ; removing the  requirement for an administrative hearing of potential
opponents  (Erdrterungstermin) of the project or to make it optional ; accelerating the assessment of
completeness of documents ; expanding the possibility to hand in certain documents later, in particular ,those
not needed at an early stage.  '"° In the summer of 2024, the legislator passed a law amending the rules on
immission control permits, moving to a fully digitalised permitting process, removing the general requirement

for Erérterungstermine, and shortening the permitting process to 7 month s and 3 months for a simplified
procedure. 7®

Procurement

The German energy agency Dena published a report on the possibilities for introducing relevant requirements
for onshore wind and photovoltaic. The industrial strategqy ~ n? k Kdrt NDZ kr gN&BAATyr f
Economic Affairs and Climate Action also proposed t he addition of qualitative criteria to public procurement

on CO2 intensity and  industrial resilience

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

WA?® &Nr NAEQt &eNWNAAr At An nNaE&BdaadgAf AdBNr QAA WA&Er rdf Ad., QAAAMK]L" MQaerr AA
AADZ At N AAA?aE&N eR At N NQeAeBdO AQOad¥dar AN 1 Nr DANANEBJAAAAr eRN&t N rQenN
NBdrrdeAr ec f eNAANE NAWJEe ABNAAAKA acdrsr R r?20t Ar kAaAANGE" nEeD2OQOadeAR BRANA
t 40t OQAA Ni ANADZ AdBNAJQANrs @ceYNQAar a&Ne?daE&dAf AA NAWJdaEe ABNAAAK ¢BnAQa Arrc N
ecNeWNER ADDIHAdeAAAX RAQaeaEr QAA rdfAd, QAAAAT neeAeAi At N nNaEBdaadgAF nce
PNNANBNAANAcET dAWNrAad?P AndeA AADZ dAReacBAndeA k' A2atecdadNrR ea& 2t NA A naEaNA
t NAt NEARGaEe ABNAANAK dBnAQA Arr NrrBNAA dr &Ne?de&NDZ uA reBN Qe?AncdNrR nN&EBdAa
& At N n?kAdOR ndat AnnNAA rAAFNr R?cEAt N& ANAF At NAGQAFT At N eWNEAKA nEeONrr s
tdQt rAMAQAR®NDZ A At N QAAQ? AAndeAs !'r A ENr? ArnWeRAAGEBAQNB nddn N&B d A 4 ¢ A K DZ
AnnaeeAOt NDZ ndat OA?AadeAR Aw naNtON OsaeN t dft AT Qe AANI A

7R NN N A DZN e N

g Nr NA' o9kNaE DZZN CBARNAAY NEA daN@\g Qt s NdarnEs R?AFR r NN

WENr QedgnadeA R M-d! A AtN ANkrdaNr R At Ne&NFfdeAAAX ADBGAdrAcAndeA 2R =NcA
74 NN N N

7R NN NN

176ﬁN:lmCHﬂ|

«11 @ 11 ™ =4 11

_


https://www.bmwk.de/Redaktion/DE/Downloads/C-D/dena-ausschreibungskriterien-wind-onshore-pv.pdf?__blob=publicationFile&v=9
https://www.bmwk.de/Redaktion/EN/Publikationen/Industry/industrial-policy-in-changing-times.html
https://bdi.eu/publikation/news/unternehmensbefragung-zu-genehmigungsverfahren
https://www.mittelstandsverbund.de/media/0f94eca5-1e23-4897-b139-129fc7c9cda6/HU97aQ/Download/Inhaltliche%20Papiere/2022-09-29-Bericht_Moderner_Staat.pdf
https://www.gesetze-im-internet.de/uvpg/
https://www.berlin.de/sen/uvk/umwelt/industrie-und-gewerbeanlagen/elia-elektronische-antragsstellung/
https://verwaltung.bund.de/leistungsverzeichnis/DE/suche?q=immissionsschutzrechtliche+genehmigung
https://bdi.eu/publikation/news/entwurf-zur-aenderung-des-bimschg-und-weiterer-verordnungen
https://blogs.pwc.de/de/auf-ein-watt/article/244553/beschleunigte-genehmigungsverfahren-beim-immissionsschutz-novelle-des-bundes-immissionsschutzgesetzes-bimschg-in-kraft-getreten/

Key incentive instruments

Resilience and sustainability of the ecosystem for the production of battery cells

(Resilienz und Nachhaltigkeit des Okosystems der Batteriezellfertigung)

2023 -2025 Grant

Batteries and Eligibility: Investments in the

battery cell value chain or R&D in

Technologies:
storage technologies

direct connection with the
expansion of production
capacities

Description:

The non -repayable grant is provided under the framework of the BKR

Funding available in 2024: EUR
344.9 million "

Available support: Up to EUR
150M and 15% of project costs;
EUR 200 milion and 20% in
economically  underdeveloped
regions

-Bundesregelung

Transformationstechnologien implementing the TCTF. It supplements private investments that create or

expand production capacities in Germany for the supply chain of battery cells

Climate protection offensive for companies

Since 2020 Loan

Eligibility: ~ Production facilities in
Germany or the EU (for
companies based in Germany)
for technologies fulfilling certain
minimum  requirements
Projects located in Germany;
projects within the EU, provided
that the company has significant
German participation (at least
25%), subsidiaries of German
companies or a headquarters in
Germany. (Module A+)

Technologies : All

Description:

(Klimaschutzoffensive fir Unternehmen)

Funding disbursed in 2023: EUR
1.5 billion (across all modules) LS
Available support: Upto EUR 25
million ~ (more in exceptional
cases) and 100% of project costs
For Module A+, legally possible
up to EUR 150 million and 40% of
project costs depending on
company size; in economically
underdeveloped regions up to
EUR 200 million and 45%

The instrument offers loans to companies for investments that help to reduce or avoid

greenhouse gas emissions in line with the EU taxonomy for sustainable activities. The instrument features

several modules from which companies can benefit.
production of environmentally friendly technologies, including Net
provided as a loan with a favourable interest rate.

under Module A+ became available in
Transformationstechnologien.

2023,

building on

Module A of the KfW programme supports the
-Zero technologies. The support is
Support under different modules can be combined. Support

the BKR -Bundesregelung
The support under Module A+ is available for all technologies covered by the

scope of the study except for grid technologies, and the ceiling for support per project exceeds the limits of

Module A and is available for (key) components needed for the manuf

acturing of Net -Zero technologies.

Promotion of lighthouse projects to ramp up industrial production capacities in the field of

photovoltaics

To be announced Planned initiative under the
TCTF (type of support to be

determined)

Eligibility: Investments in the
photovoltaic value chain with
proven sustainability and
effectiveness . The projects
should include a production
setup that correlates with the
production of at least 2 GW/year
of PV modules

Technologies:  Solar technologies

Description: ~ The new subsidy line was announced for selected
photovoltaic components in line with the TCTF.
10 GW/year along the value chain.

significant interest from the industry. TR

CAANQHA A ENneEa

No information on the funding
volume available

Available
announced

support: To be

Nighthouse X projects for the production of
The goal is to establish a total production capacity of around
A call for expressions of interest was conducted in 2023 and gathered



https://vdivde-it.de/sites/default/files/document/BAnz_AT_25-09-2023_B1_Foerderrichtlinie_Resilienz_Nachhaltigkeit_%C3%96kosystem_Batteriezellfertigung.pdf
https://www.kfw.de/inlandsfoerderung/Unternehmen/Energie-Umwelt/F%C3%B6rderprodukte/Klimaschutzoffensive-f%C3%BCr-den-Mittelstand-(293)/;
https://www.bundesanzeiger.de/pub/publication/cQjVwK2zSbFXkhY2v42/content/cQjVwK2zSbFXkhY2v42/BAnz%20AT%2023.06.2023%20B1.pdf?inline=
https://www.bundesanzeiger.de/pub/publication/cQjVwK2zSbFXkhY2v42/content/cQjVwK2zSbFXkhY2v42/BAnz%20AT%2023.06.2023%20B1.pdf?inline=
https://www.bundeshaushalt.de/static/daten/2024/soll/epl60.pdf
https://www.kfw.de/Presse-Newsroom/Pressematerial/Gesch%C3%A4fts-und-F%C3%B6rderzahlen-PDF/2023/BF-KfW-Foerder-Geschaeftszahlen-Q4-2023-DE.pdf
https://www.bmwk.de/Redaktion/DE/Parlamentarische-Anfragen/2023/09/9-224.pdf?__blob=publicationFile&v=6

Deep Tech and Climate Fund

2021-2030 180 Financial instrument Total funding available: EUR 1
billion
Technologies : All8* Eligibility: Start -ups at various Available support: DeepTech
stages of maturity and Climate Fonds: EUR 1V30
million per project
Description: ~ The DeepTech & Climate Fonds  was launched to provide equity capital to start -ups in various
areas of the economy. Itis financed with funds from the Zukunftsfonds and the ERP Special Fund . It targets

companies in deep -tech and climate -related sectors with high financial needs over prolonged development

cycles. The areas of activity covered by the fonds include new energy, energy storage, and grid technologies.

The support combines public (up to 70%) and private (up to 30%) funding.

'edAA AArt XuBnaeeWdAfP At N cENGJIBBRALZANQRARMBCD? ARFAK KEN
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2023 -2025 Grant Funding available in 2024: EUR
407.6 million 18

Technologies:  All Eligibility: ~ Projects in one of the Available support: Up to EUR
eligible regions 200 million and 20% of project
costs

Description:  GRW was created in 1969 as an instrument for even regional development. In 2023, the existing
GRW instrument was extended in line with the TCTF by raising the cap on grants for Net -Zero technologies
in the relevant regions. The limitations on subsidies to large enterprises were also relaxed.

Key project H2Giga __ (Leitprojekt H2Giga)

From 2021 & Grant Funding available in 2024: EUR
70 million (across all three key
projects) 184
Total funding available: EUR
700 million (across all three key
projects) 8%

Technologies: Electrolysers  and Eligibility: ~ N/A Available support: N/A
fuel cell technologies

Description:  H2Giga is one of three key projects led by the Ministry of Education and Research for the

implementation of the national hydrogen strategy. H2Giga aims to develop technologies for the serial
production of electrolysers. Projects fall into one of three categories: 1. Scale -up projects develop serial
production for established electrolysis processes. 2. Next -generation scale -up projects develop more

innovative electrolysis processes and include additional research on key components. 3. Innovation pool
projects conduct overarching research related to electrolysis.

BattFutur

2023 -2034 Skills programme Type of programme: Post -
secondary education
programme

Technologies:  Batteries and storage Description:  The programme BattFutur supports young scientists
technologies in the area of battery cell research to advance their research
interests, enhance their qualifications, and boost their career
prospects. The programme includes a number of eligibility criteria
that suggest that  the target group are highly qualified individuals
with a PhD. It provides grants for  up to five years and up to a total
amount of EUR 2.15 million for the creation of research groups with
a concrete connection to industrial applications . The support also
extends to the founding of a business.
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https://dtcf.de/en/
https://www.bmwk.de/Redaktion/DE/Dossier/gemeinschaftsaufgabe-verbesserung-der-regionalen-wirtschaftsstruktur.html
https://www.wasserstoff-leitprojekte.de/leitprojekte/h2giga;%20https:/www.wasserstoff-leitprojekte.de/lw_resource/datapool/systemfiles/elements/files/05C4AF0039AB2C08E0637E695E863F24/current/document/H2Giga_Projektbrosch%C3%BCre.pdf
https://www.bmbf.de/bmbf/shareddocs/bekanntmachungen/de/2023/09/2023-09-22-Bekanntmachung-BattFutur.html
https://www.bundesfinanzministerium.de/Content/DE/Pressemitteilungen/Finanzpolitik/2023/02/2023-02-02-eine-milliarde-fuer-zukunftstechnologien-im-deep-tech-bereich.html
https://dtcf.de/en/news-en/?cst
https://www.bundesfinanzministerium.de/Content/DE/Downloads/Broschueren_Bestellservice/29-subventionsbericht.pdf?__blob=publicationFile&v=3
https://www.bundeshaushalt.de/static/daten/2024/soll/epl60.pdf
https://www.bmbf.de/bmbf/de/home/_documents/bmbf-bringt-wasserstoff-leitprojekte-auf-den-weg.html
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Opportunities Challenges

General General

Germany y r evised industrial policy published in High labour ®®and energy costs make it challenging
October 2023 aims to diversify the value chains for Net- to compete with lower  -cost producers in China  and
Zero technologies and to develop production capacities other third countries. Moreover, Germany's
in Germany and the EU. It lists incentive s and financial demographic shift exacerbates th is shortage of
guarantees and proposes qualitative criteria for public skilled workers needed for manufacturing and
procurement that support sustainability and industrial installation 187

resilience.

Political tensions in the German government and
budgetary constraints due to the debt break in the

German constitution have led to decreases in
government spending and put into doubt

gNaEBAATyr ABkdade?r dAD2Zr A
uncertainties for indust ry and investments %, For
example, a planned subsidy for domestic solar
manufacturing was scrapped &)
Technology -specific Technology -specific
Opportunities for Germany lie in its advanced Cancellations of battery projects  in Germany
A, manufacturing capabilites and potential for 2, are a cause for concern. Both Automotive
innovation in next -generation battery technologies Cells Co SE**®and Svolt Energy Technology Co Ltd %
At AAL T Ae AtN Qe?2AAGETyr Ni Q suspended the construction of battery cell factories.
dedicated research centres  °° and targeted government A challenging business environment has been cited
support *° The closeness to key customers in the form of as the reason, pointing to the early end of EV
automotive manufacturers also provides an opportunity purchase subsidies , a slowdown in the growth of EV
as many are looking to nearshore battery production for battery demand, a potential shift to cheaper and
increased resilience. safer lithium iron phosphate (LFP) batteries, and a

lack of legal and planning certainties including
delays in permissions.  Another bottleneck is the
relatively high import dependency for battery and
storage technologies  with 54% of extra -EU imports
which pair ed with the high energy prices increases

cost disadvantages for German manufacturers.

,( Germany is one of the world's top five exporters of

A wind turbines and has a relatively low import
dependency with only 11% of extra  -EU imports. A recent
guarantee scheme backed by the EIB and the Deutsche

Bank is set to improve risk -sharing for wind
manufacturers  addressing risks such as slow

permitting, supply -chain  bottlenecks, uncertain While at the forefront of solar PV research

demand and high inflation. 192 Combined with &8a  Germany is increasingly dependent on
increasing political support for wind power in imports of solar PV components from low -cost
Germany '°® this facilitates investment decisions for manufacturing  third countries. In 2022, it imported
manufacturers. Another opportunity is the replacement over 60 per cent of all its components from non -EU
of first -generation wind turbines. As an early developer, countries, withover 20  per cent coming from China.

BAAT eR gNa&BAAryr S dADZ RAEBr Import competition has led to restructuring in the
solar PV industry with Meyer Burger and Solarwatt
closing their module production facilities in
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https://www.dw.com/en/german-industry-can-the-backbone-of-the-economy-be-saved/a-67271427
https://www.socialeurope.eu/germany-the-sick-man-of-europe-but-dumb-as-well
https://www.reuters.com/business/energy/germany-drops-plans-domestic-solar-industry-subsidies-2024-03-27/
https://www.bmbf.de/bmbf/de/forschung/energiewende-und-nachhaltiges-wirtschaften/batterieforschung/batterieforschung_node.html
https://www.windindustry-in-germany.com/arbeitsplatzinitiative/expertenwissen/eur5-billion-initiative-eib-and-deutsche-bank-to-boost-europe-s-wind-energy-manufacturers
https://www.energymonitor.ai/tech/renewables/what-the-closure-of-germanys-only-wind-blade-factory-says-about-its-energy-transition/?cf-view
https://electrek.co/2024/06/04/mercedes-and-stellantis-pause-eu-battery-factories-may-switch-to-lfp-cells/#:~:text=Mercedes%20and%20Stellantis%20first%20partnered%20to%20form%20a
https://www.electrive.com/2024/05/27/svolt-will-not-build-battery-factory-in-germany/#:~:text=Chinese%20battery%20manufacturer%20SVOLT%20will%20not%20set%20up

for 20 years or more. Modernising these wind turbines
could boost demand for manufacturers o

More than half of the European electrolyser

manufacturing is located in Germany and the
National Hydrogen Strategy introduced industrial
leadership in hydrogen technologies as a goal. Already,
the  hydrogen economy is supported through
Germany's participation in the Hy2Tech IPCEl and
national projects such as H2Giga

Germany has an opportunity to leverage its
¥4 technological expertise to scale up CES)
manufacturing syt dr dr &NRANQANDZ
shift to embrace CCS as shown by the introduction of a
Carbon Contract for Difference scheme, the upcoming
Carbon Management Strategy and a n amendment of
the Carbon Dioxide Storage Act. However, high capital
and operational costs alongside a lack of long -term
regulatory stability and public acceptance are an issue.

Germany accounts for the largest share, notably
E Nt uR eR At Ngricvie@lynology e proBuktion,
excelling in both cable and smart grid technology
manufacturing. The country is also a competitive
exporter of electrical inductors and fuses, with an export
potential of EUR 801 million and EUR 129 million,
respectively. However, to enable further expansion,
Germany needs to overcome issues with the supply
chain of materials, such as steel, and a lack of skilled
workers .

Germany as they cannot compete on price . Meyer
Burger is shifting its operations to the United States

due to the more conducive environment and
government support schemes such as the Inflation
Reduction Act . The overreliance on Wacker
Chemie as the sole European producer of
polysilicon poses a nother risk considering the
eaNQONAA DFHRRJOQ? AngNr §AOQL N

division has encountered 1
_( yt N&N dr A «&dr t omshokmndg !
A offshore wind manufacturing sector follows
a similar path as the solar manufacturing industry.
A slow and complicated permitting process and
restrictive zoning have led to slower deployment
and thereby reduced demand for manufacturers
and increased uncertainties . The slowdown in
domestic demand combined with increasing price
competition from Chinese manufacturers who
benefit from government support and cheaper raw
materials put German manufacturers in a

challenging position 2%,

technologies , Germany has an estimated

export opportunity of over EUR 2 billion ,

however, demand slowed down in 2023, leading
several companies including Vaillant and Stiebel
Eltron to reduce working tim e for their employees.
High electricity costs and lack of skilled workers
remain the key challenges.

For heat pumps and geothermal

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -

Zero technology manufacturing in the EU. We focused on technologies based on their

current relevance and future potential
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https://www.windindustry-in-germany.com/professional-articles/repowering-an-efficient-tool-to-boost-wind-power
https://www.meyerburger.com/en/newsroom/artikel/meyer-burger-announces-solar-cell-production-facility-in-colorado-usa
https://www.pv-magazine.com/2024/07/31/sales-at-wacker-chemies-polysilicon-division-fall-by-55/
https://www.pv-magazine.com/2024/07/31/sales-at-wacker-chemies-polysilicon-division-fall-by-55/
https://www.energymonitor.ai/tech/renewables/what-the-closure-of-germanys-only-wind-blade-factory-says-about-its-energy-transition/?cf-view
https://www.reuters.com/business/energy/chinas-dominance-wind-turbine-manufacturing-2024-04-10/#:~:text=China%20has%20by%20far%20the%20world's%20biggest%20wind

Country Factsheet Denmark

Key findings
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201 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

202 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAcEr AN&Brs ytN RdF?&Nr
components and en  d-use products. The selection is reported in the Main Report.

203 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Denmark 204

Manufacturing Industrial production

Additional Additional Import

Capacity % of EU -27

o _ announced capacity announced capacity dependence
(% of EU -27 2024 -25 2026 onwards (component (extra -EU)2®
capacity) disclosure rate)
0 207
5% 25 V75 MW/y 1%
Aan (negligible share - - 0.33

apm of EU capacity) (Disclosure: 98%)

16050 V17300

-( MWy 208 7%
i\ (18- 19% of EU AU L UL : (Disclosure: 100%) 012

capacity )
. . At least two «Negligible share of
=0 facilities - - EU production»
identified 2% (Disclosure: 100%)
B At least five } : 2% 021
v facilities identified (Disclosure: 94%) '
400 - 650 MW/y o
-129 = =
o» (7-12% of EU 450 - 500 MWy 450 - 600 MW/y L— 0.01
capacity )
No facility 1%
6 identified NIA NIA (Disclosure: 100%) 0.26
& 1%
W S b N (Disclosure: 100%) o
1%
E S A N (Disclosure: 100%) ez
| @ v v

Technologies

. Solar Onshore wind " = .
= . == Batteries © Heat pumps Electrolysers and fuel
AP e . W] GG WA  and storage M and geothermal cells
T and solar thermal renewables i
Sustainable .
8 & Carbon capture Grid Y- B
6 E:g?:;;an - Y and storage E technologies LQ BERCREELS a Dt (Y

Denmark yr BAdJA naEe D2 Qa d e A VatAsQWikdd, faadply in  Rjnykpirlg DAWith an estimated
capacity of 5-6 GW and § N A Qe Wind manufacturing facility in Give with an estimated capacity of
around 2 GW. Both these firms are key players in the global wind turbine value chain. Announced
manufacturing facilities include factories for electrolysers by Green Hydrogen Systems  and Topsge,
with expected outputs of around 500 MW respectively. Nature Energy, a Danish firm now acquired

by Shell, builds and operates biogas facilities throughout Europe. However, no specific operational

production facilities in Denmark were identified. In the realm of grid technologies, the f irm NKT is
planning to build its largest production site of high -voltage offshore cables. 2%°

204 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie s
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

AADZ >>AR AADZ At NeNRea&N e?2ardDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r
Annex for information on the underlying data used; calculations of indicators; and limitations.

205 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

2 yuBnean DANNNADRNAQN dr QAAQ? AAAWIZ AB netah reAdd eA IR BMN an & ANMeAMN Yy r g Bneaen kArs Nas
2T CAN? RAQA? &g AFT QANAQdA" dr naEe¥ dDANDZ Ni QA?r W NAT Reac rekAc nteneWeMMAAdQ BeD2
BAA? RAQA? ®&q AT s

2 AAN? RAQA? &g AP QARnAQdAar @ENAAANr eAA" Ae At N neeD2QOandeA eR RdADZA?PaE&kdANrR d¢A
AADZ At Nd&E QeBneANAAr R dAQA?DHA? F NAckei Nrs

29 AA? RAQA? @ Af QANnAQdAadNr AcN naedBAcdAr &ENAAANDZ ae At N ncEed? OR BeddrR® R k Ana N
ANMDZJdDR NAQsUR AADZ kAaAANcE' OQeBneANAAr r?2Qt Ar QAAt{eDANrR AAeDNr AADZr NnAcAne
200 ¢ ENneaear NDREBN | Oy



https://www.nkt.com/news-press-releases/nkt-starts-construction-of-new-cable-extrusion-tower-for-the-worlds-largest-high-voltage-offshore-cable-factory

Evolutionof Denmark yr JdAANGEAAAdeANAA ner dgadeAd

As illustrated in Figure 1, Denmark is positioned to leverage significant export potential in grid
components, estimated to exceed EUR 300 million. 211While Danish exporters, particularly in insulated
electric conductors and electricity supply meters, have improved their competitiveness, their
Revealed Comparative Advantage (RCA) across all components remains lower than that of leading
international com  petitors, China and the USA (Figure 2 212 The relatively low level of market
saturation in these sectors suggests that no single country dominates the global export market for

these components.  This landscape provides Denmark with substantial opportunities to strengthen

its export position, particularly in grid technologies.

In the realm of electrolyser technologies, Denmark excels as a competitive exporter of catalysts and
reaction initiators, crucial during the manufacturing phases of electrolysers. The country boasts an
estimated export potential of EUR 219 million, with an RCA of 33, significantly surpassing that of both

China and the USA.

Moreover, Denmark demonstrates international competitiveness in exporting wind turbine
components.  As Figure 1 highlights, the competitiveness of Danish exports for wind turbine
structures has increased by 91% between 2015 and 2022. With an RCA value of 5, Denmark

outperforms both Chinese and US exporters in this sector. The estimated untapped export po tential
of EUR 189 million for this wind turbine component further indicates that Denmark is well -placed to
capitalise on its global position in this Net -Zer o technology.
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Regulatory and incentive landscape

Policy framework

,eeNANWAAA rAcEAANF dgNr eac ANFgr AAndeA t Ar kNNA dDNAAG, NDZ
In February 2024, the European Commission approved state aid in Denmark in the scope of the Temporary
Crisis and Transition Framework for up to about EUR 240 million supporting the production of goods that

foster the Net -Zero transition. Under the scheme, the aid can take the form of direct grants, subsidised loans

or guarantees.

Industrial permitting

Average duration 23 Permitting processes for One -stop  shop  for No one -stop shop for
activities covered by the permitting permitting has been
NZIA take approx. 1 to 3 identified
years.?*

Brief summary of the permitting processes

Building permits , required before construction, can be obtained from the relevant municipality.

Environmental impact assessments , regulated by the Environmental Protection Act, now include a life -cycle
calculation (LCA) for new constructions and a CO2 emissions limit of 12 kilos per m? for buildings over 1,000 m2.

These requirements, effective from 1 January 2023, will tighten grad ually towards 2030 and will extend to
smaller buildings from 2025. Currently, there is no one -stop shop for obtaining the necessary permits. However,

the creation of such a one  -stop shop is planned in the scope of the implementation of the NZIA until early

2025.21%

Procurement

For offshore wind, there are minimum environmental requirements associated with the tender which include
requirements that the concession holder must obtain third -party verified environmental product declarations
for the main components, e.g. blades and the tower, based on a life cycle analysis, and the concession holder

must prepare a third -party verified life cycle assessment covering installation, operation and dismantling of

the offshore wind farm. In addition, reusable turbine blades must generally be used, and offshore wind farms

must be established with so  -called nature -inclusi ve designs adapted to the local area. Further, compliance
with social clauses, including protection against social dumping, human rights and international conventions

is required. 2°

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

WA & &Nr NAcQt @NWNAAr At Arn nNEBdaadA?f AdBNr QAA WA&r rdf Ad, QAAAMKD" MQaerr AA
AADZ At N AAA?aEN eR At N NOQeAeBdO AOad¥dar AEN 1+t Nr DANANEBJdAAAAr eRN&t N rQenN
NBdrrdeAr ec f eaNAANGE NAWJdEe ABNAAAK adrtr R r?20Qt Ar kAaaANGE" nacEeD2QadeAR BRANA
Tt dQt QAA Ni ANADZ AQdBNAGANrs @ceYNQAr cNe?daedA?f AA NAWJdEe ABNAAAK dBnAQa Arr N
feceNeW NeR ADDZHAdeAAKX RAQaeacr OQAA rdf Ad, QAAAKT neeKeAf At N nNE&BdaadAf nce
INNANBNAAAEGT dA%¥NradfAndeA AADZ JAReacBAAdeA k' A?2ateacdadNrR B2a& Rt NA A naNA
t NAt NEARGEe ABNAANAK dBNnAQA Arr NrrBNAA dr &Ne?da&NDs uA reBN Qe?AncdNrR nN&Bda
& At N n?kAdQR ~dat AnnNAA rAAfPNr R?2c&rt NE& ANAF At NAGAF At N eWNEAAA naEeQNrrs
t 40Ot rANNQAARA®NDZ A At N QAAQ? KAndeAs !'r A aENr? AnWeRAAEBAONB nARdn N&B d A 4 ¢ A K DZ
AnnaeeAOt NDZ ndat OA?AadeAR Aw naNtON QOaeN t dft A1 Qe AANI A

MyAANGEW ANR Rdat AAAdeAAA AP2atecdna’s

2y AANEY QNS Sdat AAANdeAAK A?2Aatecdars

265 N NN s N

11 @ 11 ™

s N

_


https://ec.europa.eu/commission/presscorner/detail/en/mex_24_1004
https://www.kefm.dk/Media/638210640644991461/One-pager%20om%20b%C3%A6redygtighedskrav-ENDELIG.pdf

Key incentive instruments

Investment Scheme for Green Industrial Production (Den grgnne investeringsordning)

2024 - 2025 Grant Funding available in 2024:
EUR107 million 27
Technologies: Wind technology Eligibility: ~ Companies need to Available support: A maximum
and electrolysers demonstrate that funding would of 15% of eligible costs per
also be available in other project 2

countries and that there is
sufficient financial interest for the
project in Denmark. 28

Description:  The Investment Scheme for Green Industrial Production aims to support companies producing

wind technology and electrolysers. The scheme was launched under the state aid scheme approved by the
European Commission under the TCTF to support the production of investments in specific strategic goods
to foster the transition towards a Net -Zero economy. The scheme can also cover support for activities in

support of the production of these technologies, including the extraction of critical raw materials. The
executive order providing the legal framework for the instrument provides a list of technologies and materials
eligible for support.  22° The first round of calls for applications was closed on 12 March 2024. A new round will
be announced in 2025.

Vocational Education and Training (VET) provision for new green occupations and greening
established jobs and occupations

Ongoing Skills programme Type of programme:
Upskilling, Re -skilling
(post -secondary)

Technologies: Potentially all (NZ Description: The programme aims to adapt existing vocational

technologies are not explicitly education and training (VET) programmes to meet the rising demand

mentioned) for green skills and to develop new lines of vocational education
related to emerging jobs in the green economy. It includes the
adaptation of existing occupations and the introdu ction of entirely

new vocational education programmes directly related to strategic

Net -Zero technologies. In July 2024, the Danish government allocated
approx. EUR 28 million over the following four years for related
programmes. The scope of the support i s very wide, ranging from
upskilling teachers in green competencies to the promotion of
international study tours and set -up of knowledge centres that may
also benefit skills in relation to the manufacturing of Net -Zero
technologies. 2%
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https://eifo.dk/loesninger/saerordning-investeringsordningen-til-groen-industriproduktion/
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@ed_emp/@ifp_skills/documents/image/wcms_707550.pdf
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@ed_emp/@ifp_skills/documents/image/wcms_707550.pdf
https://www.retsinformation.dk/eli/lta/2024/465/
https://eifo.dk/loesninger/saerordning-investeringsordningen-til-groen-industriproduktion/
https://www.retsinformation.dk/eli/lta/2024/465/
https://www.cedefop.europa.eu/en/news/denmark-new-agreement-strengthens-vet-green-transition
https://www.cedefop.europa.eu/en/news/denmark-green-transition-vocational-education
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Opportunities Challenges

General General

Denmark's high share of wind and solar power offers an Denmark faces an overall shortage of skilled
affordable and renewable energy supply crucial for the technicians and engineers across its green energy
sustainable manufacturing of net -zero technologies. sector, with an estimated need for 45,000 additional
Moreover, Denmark has a strong focus on circular full -time equivalents (FTEs) annually from 2023 to
economy principles, particularly in the recycling and 2030 to meet climate targets. Companies indicated
reuse of battery materials, as well as wind turbine to have moved production abroad in order to hire
blades 2?2, which offers opportunities to reduce waste employees. 2%

and dependency on raw materials. 228

Technology -specific Technology -specific

Denmark boasts substantial manufacturing

i\l capacity for both  onshore and offshore wind
turbines and is among the top five global exporters
thanks to leading manufacturers such as Vestas. The
Qe ? A A pEoneering position in the industry is built on
its favourable wind conditions, strong R&D, innovation,
technology, and efficiency. 2% With financial support
ReeB AtN FeWNEABNAAyr 7 a&aNNA
Denmark is set to further strengthen its wind industry
and global position. 2%

_( Denmark also faces challenges to wind
A turbine  manufacturing. Danish and other
European  manufacturers  have  experienced
declining earnings, attributed to rising material and
logistics costs, as well as intense price competition

from China. #° Additionally, uncertainties remain
due to geopolitical volatility, permitting bottlenecks

and insufficient grid build ~ -out across markets. %

C43 Unlike its other Nordic neighbours, Denmark
lacks substantial domestic deposits of critical

ﬁ For electrolysers and fuel cells , Denmark can tap minerals needed for  battery production and has a
into an estimated export potential of EUR 219 high dependence on non  -EU imports for battery

million. It also has growth potential with the factories technologies. This poses a supply chain risk

announced by Green Hydrogen Systems and Topsge However, Denmark has an opportunity to enhance

with expected outputs of 600 MW and 500 MW its role in the value chain with the mineral deposits

ENrnNOAGWNAT s gNANEAKA"T R E available in Greenland. 2%

location, access to renewable energy and government

support for hydrogen (see above) put the country in a For grid technologies , similar to other EU

good position to furth  er develop in this area. Member States, there is a reliance on

imported materials that can vary strongly in prices,
In the grid value chain , Denmark's high -voltage  especially aluminium and copper. With increasing

offshore cable production capacity is planned to global demand for grid infrastructure, reliance on
expand significantly with NKT's plan to build the world's imported materials can pose a risk to supply chains.
largest production site. 22" Considering the strong global Increased use of recycled materials could mitigate
demand for high -voltage cables which is expected to this risk 23,

outstrip supply %?® and a large order backlog  2%°, there is
potential to  further increase  manufacturing.
Additionally, Denmark has a strong export potential in

grid components, such as insulated electric conductors

and meters for electricity supply.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -Zero technology
manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.vestas.com/en/media/company-news/2023/vestas-unveils-circularity-solution-to-end-landfill-for-c3710818
https://www.iea.org/reports/denmark-2023
https://greenpowerdenmark.dk/udgivelser/mere-arbejdskraft-til-groenne-omstilling
https://investindk.com/set-up-a-business/cleantech/wind-power
https://balticwind.eu/denmarks-wind-industry-strengthened-with-more-than-500-million-euro/
https://www.nkt.com/about-us/production/karlskrona
https://www.ft.com/content/c88c0c6d-c4b2-4c16-9b51-7b8beed88d75#:~:text=They%20have%20found%20ways%20to%20be%20less%20reliant
https://www.power-technology.com/news/nkt-high-voltage-cable-factory-sweden/
https://greenpowerdenmark.dk/files/media/document/Havvind-til-Danmark-og-Europa-Strategisk-sigte-for-dansk-havvind-mod-2040.pdf
https://www.vestas.com/en/media/company-news/2024/vestas-annual-report-2023---a-return-to-profitability-c3923785
https://www.eba250.com/wp-content/uploads/2023/02/NordicBatteryReport.pdf
https://www.tennet.eu/news/tennet-selects-nkt-and-prysmian-worlds-largest-offshore-cable-systems-connect-increasing-dutch

Country Factsheet Estonia

Key findings

TAA? RAOA? ed AT Z'0MAn RYD,ABAA? RAOA? € AF OQANnAQdar ABe?Aar
uA AN?F AdF kAN rt AecN R AenAK MC OQAnAOQOdAr U ReaE reki
QeBneANAAr R AADZ Re? ADAndeAr AADZr?2kranAndeAr R ANEWMrc
DA D#, OAANDZ Ae At N neEeD2QOadeA R t NAA n?Bnrs

UADZ r A EdAA rTEMOR QA AVIFENN AAcEf Nrin Nae\ D2 N @ aeg A Kk 'NAW A A
rdAat A naeeD2OAdeA ABe BAAKEMR /Ry AMCEA KX MC  n adesDB @A AL opu\A
MC naEe D2 Qafded\Dz Re@t Re KaDZ NEEGA Ade MNi AdF d kRN MG Aaie D2
rekAc =G AADZ AtsNEBAAKA NANEP '

UAANGEAAANde AAK “AMr deNeA ddf FQeBnNAdAdWN dA Ni necadAF
keAceDZ R nAANAr R AADZ gAr ? AAANDZ NANQOAEdQ OeAD2 Oaeccr R
Ni neeaaNeE R S 4dADZ A? &k AN rAcE?0A?cN QeBneANAAKRr NDZ
é¢>! JADNIi s MraeAdA dr t NA¥ A" DNNRNADNAA eA d¢Bneacar
sy R dBneacear OQewmADeR&ErR&RNRAdA NDNNR QeBnAcENDZ Ae

e A4 Q' REABNEENARA' R Ae a&EaNANWAAA nei&dOr REABNGI Wk
ANOt ANeheifr BAA?RAQA? &g Af OQANAQdAar Qe?ADZ kN ¢DNAAG, |

UAQONAAGY N dAuMcEMBNRADAR reBN &ENANYAAA GAQONAAGYN rQ

A kaceADZ ReQ?r At An BAW N\weQeB\NGtrie e NrNRA At AN e AN
rnecAf N ANOQOt AeKkef dNr s

24 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

25 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAcr AN&Brs ytN RdF?&Nr
components and end  -use products. The selectionis  reported in the Main Report.

26 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n
the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),
Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides detail s on each
indicator.
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Key descriptive statistics for Net

Manufacturing
Capacity

(% of
capacity)
50 V100 MW/y 24

EU -27

Additional
announced
2024 -25

capacity

-Zero technologies in

Additional
announced capacity
2026 onwards

Industrial production
% of EU -27
(component
disclosure rate)  #®

«Negligible share of

Estonia

237

Import
dependence
(extra -EU)**

_igi_ (0-1% of EU EU production» 0.33
capacity ) - - (Disclosure: 100%)
At least two
_L< facilities 1%
identified 24 - - (Disclosure: 100%)
. . No facilities «Negl|g|b|e_share of
-5+ identified 2% EU production»
- - (Disclosure: 100%)
. «Negligible share of
S:r?t?ﬁs;g”e facility EU production» 021
T - - (Disclosure: 100%)
- «Negligible share of
ﬁ gg;ﬁz!ges EU production» 0.01
150 - 250 MW/y 900 - 1100 MW/y (Disclosure: 100%)
«Negligible share of
6 N/A N/A N/A EU production» 0.16
(Disclosure: 100%)
«Negligible share of
& N/A N/A EU production» 0.29
(Disclosure: 100%)
N/A N/A N/A 1% 0.28
(Disclosure: 100%)

o F =

Technologies

sa Sl . Olistites g mmmim  Batteries © Heat pumps Electrolysers and fuel
agn phoyoliaic gndiofishore and storage CJ and geothermal cells
I and solar thermal renewables v
Eilcj)zt:;r/]able Carbonicapie Cid ' Data coverage a Data reliability
bi and storage technologies LQ
iomethane
Estoniay r BAdJA nace D2 Oa d e ASdakstong & dolad N/ factnh i) A/lljabaN , with an estimated

v

v

capacity of 50 - 100 MW. Announced manufacturing facilities include factories by Stargate and

Elcogen , with expected outputs of 900 V 1100 MW and 150 V 250 MW respectively in electrolyser

capacities.

27 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).

Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S

above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

AADZ >>AR AADZ At NeNRea&N e?2ardDN AtN ra?DZ rQenNs ANN AtN rNQadeA A XEAAA r

Annex for information on the underlying data used; calculations of indicators; and limitations.

2% The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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Evolutionof Estonia yr dAANGEAAAde AAK ner dgadeAdA

As illustrated in Figure 1, Estonia is internationally competitive in exporting grid components, such as

electrical boards and panels, electrical machinery for protecting electrical circuits, and insulated

electric conductors. 22 f e At N AAAANaEGR MraeAdAyr Nineaa QeBnNadad¥W NAN
2015 and 2022. Across these components, Estonia is a more competitive export country than China

and the USA, as shown in Figure 2. 2% These three components alone are estimated to have EUR 360

million of export potential for the country. tthe relatively low level of market saturation in these sectors

suggests that no single country dominates the global export market for these components. This

landscape provides Estonia with opportunities to strengthen its export position, particularly in grid

technologies.

Estonia is also an internationally competitive exporter of structural components that can be used in

the manufacturing of wind turbines. With an estimated EUR 216 million of export potential, Estonian
exporters are more competitive than those in China and the USA, based on the RCA index for this
component (Figure 2). However, despite this competitiveness in structural components of wind

tur bines, Estonia remains largely dependent on imports for other wind turbine components. Over

50% of its imported wind turbine components were sourced from non -EU count ries in 2022,
significantly higher than the EU average of 27%.

#f dgf?@&Nr n AADZ N na&Nr NAA MraeAdAyr ner darZewtechBohgids,dotusingtoilkey clreponiks AAADZ QAnN eR
with an RCA above 1. Figure 1 plots these components using the Revealed Comparative Advantage (RCA) index to capture
MraeAdAyr Nineaen nNeReEBAANQR deW N&DNI ngr ?2r NDZ Ar AA dADZHOQAAecE R A Qe?Arc'yr

ability to export specific components competitively. However, RCA should not be equated with cost -based competitiveness b ut
viewed as an outcome of various factors, such as comparative efficiency, trade interactions, and international demand.
This is juxtaposed with the global export market concentration (measured by the Herfindahl -Hirschman Index, HHI), which reflects

marke t saturation levels for each component. Higher concentration (higher HHI) indicates more saturated markets, implying
potential challenges for further market entry, while lower HHI suggests open markets with growth potential. The purpose of
highlightngmar 5 NA r AA? cArndeA dr Ae naeeW dDN AA ?ADNeEr AAADHAP ©R S5t N&EN MraeAdAyr Qe

new opportunities may emerge in less concentrated global markets.

Export potential is calculated using a gravity model, reflecting the hypothet ical value Estonia could achieve if trade barriers were
removed and other competitive conditions aligned. This is critical for identifying untapped opportunities: the figure demonst rates
where Estonia could potentially enhance its exports, even if existing trade conditions do not yet fully support it. This analysis aids

in guiding national policies by identifying which components offer the highest reward for targeted trade facilitation and exp ort
strategies.

fee BeaN DNAAJANDZ dARecBAndeA eA AtN BNateDzAefr AADZ re? ®QNr ?2rNDZ A At N |
QeAr?AA At N DAAA re?@QNr AADZBNAt eDREAKRARNIQOQAA AeaNr Aa At N NADZeR At qdr
#fdf?@&EN N k?dADZ eA fdfF?2c&N n kr BAnndAf AtN é>! JdADNI Rec NAQEK>tOEBAeANAA cN
AADZ At N ChA'!s AAAT QeBneANAar "dat A nerdad®%N é>! yAke®N ny AceN rter AR a&N_ NQ/
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Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation have been identified

Industrial permitting

Average duration No data on the duration One -stop  shop  for No one -stop shop for
of permitting permitting permitting has been
procedures have been identified
identified

Brief summary of the permitting processes

The National Recovery and Resilience Plan aims to facilitate the deployment of renewable energy sources
by focusing on optimising the permitting process, land operations and legal processes, and strengthening
cooperation between government agencies. However, this is not specific to Net -Zero technology

manufacturing.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Support for the development of green technologies ( Rohetehnoloogiate arendamise toetus)
2024 - 2026 Grant Total funding available: EUR 3.1
million
Technologies: Eligibility: ~ SMEs registered in Estonia, with Available support: The minimum
Potentially all the exception of sole proprietorships, that grant amount per project is EUR
develop innovative green technologies can 30,000, and the maximum
apply for support. This includes for example amount is EUR 300,000

green technologies that contribute
significantly to the  achievement of
environmental and climate goals, including
climate change adaptation or climate change

mitig ation or solutions that have a
measurable and justified significant positive
impact on the environment. The green
technologies must have a TRL of at least 4 but

no more than 6 and with the help of the
support, the technology must achieve an
increase inth e level of atleast TRL 1 . The green
technology = must include a hardware or
physical componen .

Description: ~ The purpose of the grant is to accelerate the development of green technologies in Estonia in

order to provide solutions to the challenges caused by climate change, achieve environmental and climate

goals and increase the competitiveness of the economy by making use of the potential of exported
technologies. The support measure was developed by the Climate Ministry together with the Environmental
Investment Center (KIK) , distribu ting support from the Recovery and Resilience Fund (RRF).
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https://pilv.rtk.ee/s/kwzABsf9cJY4mmb
https://kik.ee/et/toetatavad-tegevused/rohetehnoloogiate-arendamise-toetus

Development of pilot projects for energy storage devices

pilootprojektide arendamine)
2024 - 2026

Technologies:  Batteries and energy
storage technologies

Grant
Eligibility:  Eligible applicants are
Estonian companies that

produce energy from renewable
sources.

(Energiasalvestuse seadmete

Total funding available: EUR
4.8 million 2%

Available support: The
maximum subsidy amount per
megawatt of electricity storage
capacity is EUR 360,000 without

VAT. The maximum amount for
each 1,000 cubic meters of heat
energy storage capacity is EUR
220,000 without VAT.

Description: ~ The fund supports the development of pilot projects for energy storage equipment from

renewable energy sources. In particular, the measure supports the designing and construction of an energy

storage device for heat  or electricity produced from renewable energy. It aims to increase the use of renewable

energy in heating and electricity systems, thereby reducing fossil fuel use . The support was developed by the
Ministry of Economic Affairs and Communications and the Ministry of Climate together with the
Environmental Investment Center (KIK) using funds from the Recovery and Resilience Fund (RRF).

Smartcap Green Fund and associated specialist green tech VC funds

2022 -2026 Financial instrument V Equity Total funding available: EUR
Investment 100 million
Technologies:  Potentially a |l Eligibility: Development  of Available support: N/A
innovative  and/or research -
intensive  technologies  that
contribute to  environmental
objectives including climate
change mitigation and
adaptation

Description: ~ The aim of SmartCap Venture Capital Fund investments is to contribute to the development of
the local capital market and growth of innovative Estonian companies, and through that support changes that

help to modernise  the Estonian economy. Especially relevant is the Green Fund which aims to  increas e the
supply of venture capital to new green technologies by financing innovative and/or research -intensive green
technology companies . SmartCap Green Fund is financed by the European Union NextGenera tionEU
Recovery and Resilience Facility funds.
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https://kik.ee/et/toetatavad-tegevused/energiasalvestuse-seadmete-pilootprojektide-arendamine
https://smartcap.ee/about-us/sc-gf/
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Opportunities

General

Estonia has the potential to expand its critical materials
supply. The country is home to one of the few rare earth
elements processing facilities, and construction has
r "AEaNDZ eAN M?acenNyr
which will be established in 2025, together with a n R&D
centre in Narva. This would be beneficial specifically for

wind turbines and electric vehicles. Additionally,
MraeAdAYr
other critical materials, could further support the energy
transition. The country cou Id leverage the skills and
expertise developed in the oil shale industry to tap into
these resources. 24

Technology -specifi ¢
Offshore wind technologies
MraeAdAs yt N
generate 100% of electricity from renewable

sources by 2030, along with new tenders and

cooperation with neighbouring countries, is expected to

drive investments in the sector. Estonia has also

innovative wind turbine companies such as Eleon and

the country focuses on R&D and innovation within the

industry, with plans to establish a large, cutting -edge

are a key area in

RdgaEran «

AAcEf N nternt AAN DA

feW NEABNAAY

~
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Challenges

General

MraeAdAyr rBAAKA rd" N Q&NAAN
investments for the energy transition and in
providing sufficient skilled labour in the energy

sector. This could lead to bottlenecks and slow

down the energy transition. 247

There is limited administrative capacity in regard to
permitting and environmental impact
assessments. However, steps have been taken
through the Recovery and Resilience Plan to reduce
permitting time and streamline the environmental
impact assessment proc  ess for renewable energy
projects. 248

Technology -specifi ¢
—( Estonia lacks a fully developed local supply
A chain for critical components and relies on
1) extra -EU imports, particularly for wind power
technologies and battery and storage
technologies. Accessing the necessary raw
materials for scaling up manufacturing is one of the
fundamental challenges to wind and battery
technologies, as discussed in Chapter 4.1 of the
main report.

manufacturing base and innovation platform for new -
generation offshore wind technology solut ions. 249

o Estonia is home to advanced solutions in battery

and storage technologies and  electrolysers , such
as ultracapacitor and supercapacitor energy storage
systems 20, ceramic -based electrolysers %%, and solid
oxide electrolyser cell (SOEC) technology %2, developed
by companies like Skeleton Technologies, Stargate
Hydrogen and Elcogen. These technologies could help
NrAAKAdr t MraeAdAyTr n&ENr NAQ
electrolyser industries.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.iea.org/reports/estonia-2023
https://investinestonia.com/business-opportunities/energy/offshore-wind-tech
https://stargatehydrogen.com/news/stargate-hydrogen-raises-fund/
https://investinestonia.com/elcogen-secures-a-e31m-investment-to-scale-hydrogen-manufacturing-capacity/
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Key findings
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UAANGEAANde AAK Shgee NINMQINe NdANF FNAt AAQNDZ dgar Qe Bn NA @ d BZNN.
AQO?B?AAneaxcr AADZBAAFTAANr N D#ei DN ONAAr AADZ kAaanNa
At AN >t gAA A/NDENMNQOWN GffiBnse enr ¢7 u eR dar kAAANaEdNr R
At N MC AWNEAF N R svuys

®e A4 Q" REABNE®NAXA' R gaNNQN DZNr Aena t AN NAeNG Adek e

UAONAADWN dAr ecYBA\ONDMdWA? BrNAwnre A AT d AW N By ANBERA An NgDA
ANeEN ¢dDANAAJ, NDZ gA g &ENNONs

253 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

24 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NinaENrrNDZ A BeANAAcr AN&Brs ytN RdFf?&Nr
components an d end -use products. The selection is reported in the Main Report.

25 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Greece #°

Manufacturing Industrial production

Additional Additional Import
dependence

(extra -EU)?®

Capacity % of EU -27

announced capacity announced capacity
0, -

(%~ of - BU-27 5004 25 2026 onwards (component
capacity) disclosure rate)

«Negligible share  of
- - EU production» 0.32
(Disclosure: 61%)

«Negligible share  of
- - EU production» 0.11
(Disclosure: 79%)

No facilities
identified 2

500 V550 MWy 2°©
(1% of EU capacity )

— f/ls;/(\)/i/ y 125“’[1000 «Negligible share  of
2- 502 of EU : - EU production» 0.46
. (Disclosure: 73%)
capacity )
No facilities «Negligible share  of

EU production» 0.25
(Disclosure: 53%)

«Negligible share  of
- 1250 - 1500 MW/y EU production» 0.84
(Disclosure: 74%)

«Negligible share  of
N/A N/A N/A EU production»
(Disclosure: 78%)

«Negligible share  of
N/A N/A N/A EU production» 0.39
(Disclosure: 80%)

identified 262

Bl
Ll

No facilities
identified

-
-
-

P > &

N/A N/A N/A 1% 0.39
(Disclosure: 62%) '

v v

o F =

v v

Technologies

s Sk ) Cighere Wil mmmi=  Batteries Heat pumps Electrolysers and fuel
l‘i‘l plotoyolaic . andgotision A and storage and geothermal cells

and solar thermal renewables v

Sustainable & .

. Carbon capture Grid r— B
6 E:g?:estﬁane 2y and storage E technologies LQ BERCREELS a Dt (Y

Greeceyr BAdA nace D2 Qi de A SRR Jekthosystems  dy/oGr#ry Odktory in - Xanthi , with
an estimated capacity between 53-11g§t AADZ MY M®&indi towes manufacturing facility in
Aspropyrgos with an estimated capacity of 500 V550 MW.

2% Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie s
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

AADZ >>AR AADZ At NeNRea&N e?2ardDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r
Annex for information on the underlying data used; calculations of indicators; and limitations.

27 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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Evolutionof Greeceyr dAANGEAAAdeAAX ner dgadeAdA

Greece has emerged as a competitive exporter of components in grid, solar, and battery technologies.

The country has made notable strides in enhancing its competitiveness in the export of lead -acid
electric accumulators and manganese dioxide cells and batteries , demonstrating a capacity to
outperform, in terms of revealed comparative advantage (RCA), major exporters such as China and

the USA in these specific sectors.

Nonetheless, the landscape of Greek exporters of Net -Zero technologies remains relatively
constrained, with only a limited number of key players actively participating in the market.
Furthermore, Greece's position in the battery sector is characterised by a significant reliance on

imports, with a considerable portion of its batteries sourced from third countries.

Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation have been identified.

Industrial permitting

Average duration 283 No specific information One -stop  shop  for No one -stop shop for
on the average duration permitting permitting has been
for NZ manufacturing identified. 2°*  However,
has been identified. The the NRRP envisions the
median  duration  to review and
build a warehouse is simplif ication of
estimated to 6 months. licensing processes for

new economic activities
under law 4442/2016

Brief summary of the permitting processes

General permitting procedures in Greece include the obtention and completion of several main documents

and steps 2%. These include obtaining proof of ownership, cadastral extract and cadastral plan (Hellenic
Cadastre) and a Topographical Survey map (Private firm). Then, operators need to submit a petition for an
archaeological clearance certificate (Archaeology Supervisory Authority) and obtain an archaeological
clearance certificate (Archaeology Supervisory Authority). They also need to obtain appro val of the project from
the Board of Architects (Board of Architects) and active fire protection approval (Regional Fire Department of

Attica). Operators also need to request and obtain an initial permit/approval and a building permit from the
Municipality  (Municipality of Athens, Building Office) and a foundation work inspection (Municipality of Athens,

Building Office / Board of Building Inspectors).

Environmental licences may also be required. The environmental licensing process in Greece is categorised
into two primary groups: Category A and Category B, with Category A further divided into two sub -categories:
Al and A2, depending on the scale and nature of the project. Category A involves a mor e comprehensive

A& &Nr NAcQt @ENWNAAr At Arn nNE&BdaadAF AdBNr QAA WAaEr rdf Ad, QAAAAL" MQaerr AA
AADZ At N AAA?a&N R At N NQeAeBdQ AQadWdar AceN £ N+ DRAANEBdAAAAr eRNa&t N r QenN
NBdrrdeAr ec f eNAANGE NAWJdEe ABNAAAK adrtr R r?20Qt Ar kAaaANG" ncEeD2QadeAR BRANA
t 49t QAA Ni ANADZ AdBNAJANrs s=ceYNQar &Ne?daedA? AA NAY¥YdEe ABNAAAK ¢dBnAQa Arr N
ecNeW NeR ADDZHAdeAAAX RAOaeacr OQAA rdfAd. QAAAKT nee AeAf At N nNE&BdaadAFT nae
INNANBNAAAGr JA%¥NraAdfArndeA AADZ AReacBAndeA k' A?2atecdadNrR e At NA A naENA
t NAt NEARAEe ABNAAAKA dBnAQA Arr NrrBNAA dr &Ne?da&NDZ uA reBN Qe?ArcdNrR nN&Bdna
& At N n?kAdOQOR ~dat AnnNAA raAAPNr R?PEAt N& ANAFAtNAQAF At N eWNEAKA naEeQNrr s
t 40t rANNQAAR®RNIDZ A At N QAAO? KAndeAs !'r A &ENr?2 AnWeRAAGEBAONB nAREdn N&Bd A 4 ¢ A K DZ
AnnaeeAQt NDZ 2dat QA?AadeAR Aw NN, QsaeN t dft A1 Qe AANI A

®feE rAEAANF QO dAWNrABNAAr At An RAAK ?2ADNE At N &ENFEBN R -Af ¢sl RNgvnvn At N
Ar AwenveNy rten Reac QONAAGAK]' NDZ KGQNAr gAfs §tdr &ENFP dyBWNEe] ra NN@IAA er MeNEENA Q  Av/eDZAA eln
AAWNr ABNAAT dA At N BANRBAOARNGYUARBAeRGNNARAAK SdatdA dar r QenNs
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https://archive.doingbusiness.org/en/data/exploreeconomies/greece#DB_dwcp

procedure for higher -impact projects, while Category B focuses on simpler, less environmentally significant
projects 26¢,

For Category A, the procedure to obtain an Environmental Terms Approval Decision (ETAD) involves several

stages. First, an Environmental Impact Assessment (EIA) must be submitted to the competent environmental
authority , which will run a completeness check . A consultation with the general public and the competent
services on the EIA is also performed and informs the evaluation of the EIA. For Al projects, the Directorate for
Environmental Permitting of the Ministry of the Environment and Energy is responsib le for issuing the ETAD
and managing the entire procedure, while A2 projects, on the other hand, fall under the authority of the
Directorate for the Environment and Spatial Planning of the Decentralised Administration concerned

Category B projects require a simpler process, involving the submission of an application or declaration about

the project and its surroundings. These projects are subject to Standard Environmental Commitments (SECs).
If no authorization is needed, the regional service handles the process. Amendments must undergo a new
subjection procedure.

All environmental licensing procedures are carried out through the Digital Environmental Register %7,

Since 2018, the majority of manufacturing activities have been simplified and can start their operation
following a simple notification according to law 4442/2016 after they have collected various approvals or
certificates like ETAD. Only activities of high risk are obliged to get final approval instead of issuing a
notification. These developments are part of a major reform of the business environment with a focus on the
simplification of licences for a wide range of economic activities, setting as a priority the manufacturing sector.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing The Hellenic Competition Commission Plans for No plans for other

sandboxes (HCC) has established a sandbox for regulatory relevant regulatory
initiatives contributing significantly to sandboxes under sandbox es have been
the sustainable development goals. %8 the NZIA identified

Various industrial companies involved
in the technological, environmental
and energy sectors can benefit from
the sandbox.

Key incentive instruments

No relevant incentive instruments have been identified
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https://www.gov.gr/en/sdg/services/acquiring-licences-authorisations-or-permits/environmental-licensing/environmental-licensing-categories/
https://eprm.ypen.gr/
https://www.epant.gr/en/enimerosi/sandbox.html

Opportunities and challenges

lat A

Opportunities Challenges

General General

g €N N O Mgt-Zero manufacturing industry could Although Greece is working to reduce licensing and
benefit from the growing demand for renewables, permitting times for renewable energy projects, for
driven by the phase -out of lignite and the increasing example, through a one -stop shop funded by the
adoption of renewables in the country. Supporting the Recovery and Resilience Plan, the existing
economic transition of regions affected by the lignite regulatory and bureaucratic processes can slow
phase -out remains a priority for the country, offering down the deploym ent of Net-Zero technologies,
opportunities f or investments and the upskilling and which could hinder investments in manufacturing.

reskilling of workers. 2° Greece could also leverage the n

MCyr AAcEAANPF QO yNOt AeKAef ¢Nr

and other initiatives to increase investments in these Greece faces challenges in attracting and retaining

regions. 27° talent and ensuring a robust supply chain for new
technology development. Specifically, Greece
experienced an exodus of skilled workers in the
NANGE?P * r NOreace D2N aAe At N
economic crisis.  This links also with ensuring a fair
AEAAr dAade A Re c -minnd kdgoNsydoe toX d, f
the phasing out of coal -powered power plants.
These regions could represent an opportunity for
investments and skill transfers. 272

Technology -specific Technology -specific
For grid technologies , Greece is expected to Challenges may arise in the Greek grid
grow its capacity in the coming years as Hellenic technologies and cable manufacturing
Cables, a leading cable manufacturer, has invested over industry , including water scarcity during dry
EUR 280 million over the past decade to achieve the periods and the limited supply of raw materials,
most advanced production and storage facilities for which could impact production. Additionally, as
submarine cable systems. 2" The Greek cable industry sustainability standards increase, the availability of
could also benefit from the promising market outlook high -quality recycled materials can become a
with high demand across both onshore and offshore concern. Cable manufacturing could also be
projects. 274 Additionally, Greece has an export potential affected by the implementation of CBAM, leading
of EUR 67 million in electrical apparatus for protecting to increased purchasing costs of aluminium and
electrical circuits. steel, as also discussed in Chapter 4.1 of the main
report. 278

As an emerging player, Greece could further
o2 boost its role in the  battery value chain . The

country is an internationally competitive exporter of
lead -acid batteries, owing to the presence of Sunlight
Group 27, with an estimated export potential of EUR 353
million. 27 Additionally, financing from the EIB is
expected to increase manufacturing capacity for
lithium batteries and enhance research, development
and innovation in the Greek battery industry, offering
growth opportunities. 2”7
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21 |EA (2023), Greece 2023, IEA, Paris https://www.iea.org/reports/greece -2023, License: CC BY 4.0
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https://www.iea.org/reports/greece-2023
https://economy-finance.ec.europa.eu/document/download/a1f9c5fd-e785-4284-a727-1ff83e0d52cd_en?filename=SWD_2024_608_1_EN_Greece.pdf
https://www.iea.org/reports/greece-2023
https://www.hellenic-cables.com/wp-content/uploads/Submarine-Hellenic-Cables-Brochure-1.pdf
https://www.hellenic-cables.com/wp-content/uploads/Interactive_Hellenic_Cables_2023_Eng-1.pdf
https://www.groupolympia.com/company/sunlight/
https://www.eib.org/en/press/all/2023-516-greece-eib-to-support-innovative-battery-production-with-eur25-million-loan-to-sunlight
https://www.hellenic-cables.com/wp-content/uploads/Interactive_Hellenic_Cables_2023_Eng-1.pdf
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2 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

280 |ndustrial production refers to the t otal annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAadr AN&Brs ytN RdF?a&Nr
components and end  -use products. The selectionisr  eported in the Main Report.

%1 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides more details
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Manufacturing Industrial production
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Technologies

A Solar ( Onshore wind " = .
~M° F = Batteries © Heat pumps Electrolysers and fuel
Ann photovoltaic and offshore — .+
apu
o e . o and storage - and geothermal cells
Sustainable & .
: Carbon capture Grid Y- B
6 biogas/ 2y and storage E technologies LQ DEREOEEES & Racielisbily

biomethane

Spain is a leading wind power hub, with the presence of facilities owned and operated by Vestas,

Nordex and GRI Renewable Industries which are among the Qe?AACGEr YT A Red Nr A . NA
manufacturing facilities. Spainy r BAJQA n&eD?2 OandeA RARbge glactoNics A ARAB QA e\@X ? DN
producing solar PV inverters in Valencia , with an estimated capacity of 30 GW, which makes Spain a

leading EU producer of inverters. Additionally, Spain has a substantial pipeline of investments in the

battery sector. Announced manufacturing facilities include lithium -ion battery production facilities

constructed by  Volkswagen in the Valencia province with a capacity of 10 GW by 2026 and 40 GW by

22 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie s
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

and CCS, and therefor ee? Ar DN At N raA?DZ rQenNs ANN r NOAdeA eA XEAAA re? cfNex AADZ BNAt el
for information on the underlying data used; calculations of indicators; and limitations.

283 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

24 |mport dependence is calculated as the ratio of EU to non -MC dBneaear dA A TNBkN& AAAANyr dBneacea kAris Na:
2 CAA? RAQOA? € AfT QANRAQdA" dr naEelW dDANDZ Ni QA?r W NA™ Rec rekAc ntenreleaAnAdOQ BeD2
rekAce At NeBAK BAA?RAQA? & AT s

BIAAND? RAQA? & AF OQANnAQdAa"™ &ENAAANr eAAr Ae At N naeeD2QOadeA eR RdADZA?aE&kdANrR dA
AADZ At Nd& QeBneANAAr R dAQA?DHA? F NAckei Nrs

#CAAN? RAQA? &g Af QANnAQdadNr AceN naedBAacdA™ &ENAAANDZ Ae At N nced? OR dedfgrROR Kk Aa A N
ANMDZJDR NAQsUR AADZ kAaAANcE' OQeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne
#IOAAN? RAQA? &g A QAnAQdar DAAA dA 1§ dr A" NndQAKAr Aen AWAJAAKAN RersS RAQ4AdAdN
>>AS AADZt NAA n?Bnrs feac t NAA n?BnrR BAA?RAOA? ®dA? DAAALWdr A" ndQAAKAr Ni na&Nr
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2030 . Additionally, Basquevolt SA, Envision AESC Holding Ltd and PHI 4 Technology SL all have
announced plans for battery production facilities over 10 GWh each, to be developed between 2024
and 2027.

MY eA?2AadeA R AnAdAYr dAANEAAAGQe ANAA ner

As llustrated in Figure 1, Spain is an internationally competitive exporter of various Net -Zero
technology components. 2% Notably, for offshore wind components such as gears and gearing, crucial

for offshore wind technologies, Spain exhibits a high growth rate and a higher RCA than both China

and the USA, while the international trade of this particular component has a relatively low market

saturation rate. Addit ionally, Spain is estimated to have over EUR 600 million in untapped export
potential for this component. Combining the export potential of the two offshore wind components

in which Spain holds a significant competitive position, the total export potential is estimated to be

over EUR 900 million.

Spain is also a competitive exporter of grid technologies . Specifically, Spain is estimated to have an

export potential of EUR 292 million in boards for electric control of electricity, and EUR 157 million in
electrical transformers. f e At Nr N QeBneANAAr ©R ? &dDZ ANOQt Aekef dgNr R AnA
a more competitive exporter than China or the USA (Figure 2). 2%

#f gfF ?&Nr 1 AADZ N na&Nr NAA AnAdAyr ner dadgaAEer gANQG M edieN dfNA eRk ARk QR A AJDEF Q 22m\N s lNR  ORe/
AN é>! AkeWN ns fdf?2a&N n nAear AtNrN QeBneANAAr 271 dAP At N éNWNAANDZ >eBnAcAnd
nERe €BAAQN wWrN\va sv nyatsdr dADNI  dr ?2r NDZ Ar AA JdADHQAAecE R A Qe?AncE'yr a&ENAAAGQW
rnNQd. Q QeBneANAAr QeBnNadadWNArs oerNWNaER WwAr NDZ @2BRNAGA d Kk NA WNrer? Al NDZ W N N
e?Q@e BN e R WAcde?r RAOAreaEr R r?0t Ar QeBnAcAard¥ N NR, QdNAQr R A €A DN q A7
ytdr dr Y?2i AAnerNDZadat At N P AekAK Nineacar BAc: bord adeQt BW W @wAMDRE /AR YBONIAKR? EN DK™
BA&E:s NA r Ar? cARg® AN N@e Bne ANAAs odft Ne& QeAQNAAcAadeA utdftNeE ooulU dADZQAAI
neanNAAdAK Ot AKANAP Nr Reac R?cEAt N& BAEt NA NAAcE'R Rt dAN AeiNa& oou r?2FfFNrar en
tdft AdPt AdAT BA&Es ea nreed LDBRA AN YPDN/Er A AADZAF eR St NeEN AnAdAyr OQeBnNadad® NANr
ANGR ennecA? AdadNr BAT NBN&f N dA ANt r Qe AQNAA &AArNDZ

Mi necrn neAaNAAdAK dr OQAAKQ? AAANDZ ?2r dgAF A 7 AW dar BeDZAMER Je\W NN QR] AW e AMDZAN ki A araedaN of
ENBe¥ NDZ AADZent N& QeBnNaAdadW¥ N QeADZAdeAr AKGF ANDZ ytdr dr OQa&da d¥ANrRe & d DAAA
"t NeEN AnAdA Qe?ADZ neaNAAdAAKT NAt AAQN dar Ni nednmr RINWANA Ry nielagpr Addp/sf Yt clic DA AGH
P 24D AT AANdeAAK nekdOdNr kr ¢DNAAGRr gAF 5t dQOt OeBneANAAr eRRNa& At N tdftNr
rAcEAANF dNrs

fee BeaceN DNAAJANDZ dARecBAndeA eA At N BNatredBRKede A AADDZ @ @NAHNGe /R r NBZ AN N N, I
QeAr?AA At N DAAA re?®@QNr AADZBNAt eDBAKRARIQOQAA AeaNr Aa At N NADZeR At dr
=fdf?aN ve kDI ENBAnndAf At N é>! dADNI Rec NAQt QeBneANAr aNAAAQNANR ae At N N
AADZ At N ChAl's AAAT OQeBneANAar "dat A nerdad¥N é>! uyAke®N nU AceN rtes AR &N_ NO,
ADZ AANAT Ns §tN Ni Qm/\'/\d;e{\.?qp/ﬂ Qéve>B!r11=30\ " &N_ NOQar At Ndca A:’-\Q\L eR QeBnNAdAadWNANrrR
eA AQOAdeAAKAN dArdftar Read AnAdAyr AEADN rA&GAANPT's §ALNA Aef NAIENGRIAT NN | F 7
neANAANdAAR &ENW NAAHAWN FAJEN ARe QRerce ABdDZ A Qe BnNaAgadWwN naNrr?&Nr AADZ?AANANNNDZ BAG

IR

_



fgf?&N nf é>! fFfaEennt eR r NANMOANDROQYEBNuWRAAL NgtEn Né necan neaNAAdAAK u
MCéUR AADZ At N Nineacan BAxEt NA r ArA? cArndeA
RCA growth in %, between 2015 and 2022
Low market saturation
0.00 Q.10 0.20 0.30 040 0.50 0.60 Q.70 0.80 0.90
o 1
) €105 ]
High € 52 Low capacity |
EEjEeiEy electrical :
1000 electrical ransformers \
transformers ._ €127 1
¢ 8 i
2 % ALl Boards for electric ! Gears and gearing ezt
8 { ) structures P v s 1 accumulators;
g £ 2000 Y 1 lead-acid L
Qo 1 Q
o o | >
= £ @Q
8 ¢ : g
< £
= TO00 e e S e el e L
8 £ 3000 ] 5
g g i :
c 0 I g
g o i g
< ] 5
g E 000 P 2
v T I ?
ISER ] I )
gz .
w 1 D
1 &
5000 -
1
1
1
1
6000 L

Technologies

Solar Onshore wind .
. Batteries Heat pumps
PInEEELE EImE) @HEfene and storage and geothermal
and solar thermal renewables g g
Sustainable .
R — Carbon capture Grid Electrolysers and o
°F e and storage technologies fuel cells Export potential size
biomethane in EUR millions
fgfF?2a&N N7 ! kre&?aAN MnAVEINS ted\ At>RADZe Ry N N
350
300
250
2.00
B Spai
150 Spain
m China
mUSA
1.00
0.50 I I I
0.00 I I
14 8, R C 7 A, &,
e, Oargry - o, b Cars » Ohe, i Sty
Lo (% Or o, o o e . e i, Uy S, Cey,
oy Uty o, i, . Pucy, Py,
ey b O’J&O/ Mps Ticey . Org o
OVO’ o) Yo, o Or q‘s%r
e rs AWC’I} ors




Regulatory and incentive landscape

Policy framework

The Spanish Recovery, Transformation, and Resilience Plan (Plan de Recuperacion, Transformacion y
Resiliencia - PRTR) allocates nearly 40% of its investments to the ecological transition 291 Within this framework,
the Strategic Projects for Economic Recovery and Transformation (Proyectos Estratégicos para la
Recuperacion y Transformacion Econdémica V PERTE) were established. PERTE are public -private
collaborations involving various public administrations, companies, and research centres . To date, twelve
strategic projects have been approved.

The PERTE for Renewable Energies, Renewable Hydrogen and Storage (PERTE de Energias Renovables,
Hidrégeno Renovable y Almacenamiento) aims to promote Spain's energy transition towards a more
sustainable model that is less dependent on external energy sources. This strategic plan seeks to develop
technology, industrial ~ capacities and new business models that strengthen Spain's leading position in the field

of clean energy. The PRTR is the comprehensive framework under which various strategic projects and
programmes, the PERTES, are implemented.

The PERTE VEC (PERTE Vehiculo Eléctrico y Contectado) focuses on the production of electric vehicle
components, such as batteries and hydrogen cells, to boost industrial capacity and raw material recovery.

The Just Transition Strategy (Estrategia de Transicién Justa) promotes the development of policies in
industrial innovation, research and development, economic activity, employment, and vocational training to

ensure that the transition to a new productive framework is both fair and socially beneficial for everyone.
Particular emphasis is p  laced on advancing clean technologies

The Hydrogen Roadmap , aiming for climate neutrality by 2050, promotes renewable hydrogen development,

fostering industrial value chains, technological knowledge, and sustainable employment. It emphasizes
manufacturing high  -power electrolysers and fuel cells, supporting their deployment in various industries and
the automotive sector.

In May 2023, the European Commission approved a state aid scheme _in Spain amounting to EUR 837 million
that aims at supporting the production of batteries that can be used in electric and connected vehicles. The

scheme is partially funded by the Recovery and Resilience Facility = and can be disbursed through grants and
loans.

In November 2023, the European Commission approved a EUR 1.1 billion Spanish State aid scheme to support
investments in equipment necessary to foster the transition to a net -zero economy , under the State aid
Temporary Crisis and Transition Framework . Under this measure, which will be funded through the Recovery

and Resilience Facility (RRF), the aid will take the form of direct grants. The measure will be open to companies
producing relevant equipment, namely batteries, solar panels, wind turbines, heat pumps and electrolysers,

as well as key components designed and primarily used as direct input for the production of such equipment
or related critical raw materials necessary for their production

In May 2024, the European Commission approved another state aid scheme  with a volume of EUR 120 million
specific to the region of Asturias.

Scope of the policy framework

\Y; \Y; V] \Y; V] Y, Y, \Y;
Industrial permitting
Average duration No average duration has One -stop  shop  for No one -stop shop for
been identified. permitting permitting has been
identified
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https://www.fondoseuropeos.hacienda.gob.es/sitios/dgpmrr/es-es/paginas/plan.aspx
https://www.prtr.miteco.gob.es/es/perte.html
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-de-energias-renovables-hidrogeno-renovable-y-almacenamiento
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-del-vehiculo-electrico-y-conectado
https://www.transicionjusta.gob.es/es-es/Paginas/La_Transicion_Justa/La-estrategia-de-transici%c3%b3n-justa.aspx
https://www.miteco.gob.es/es/ministerio/planes-estrategias/hidrogeno.html
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_2425
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_5727
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_5727
https://ec.europa.eu/commission/presscorner/detail/en/mex_24_2601
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-de-energias-renovables-hidrogeno-renovable-y-almacenamiento

Brief summary of the permitting processes

Permit ting requirements  for Net -Zero technology production in Spain generally fall under industrial
legislation, since they are manufacturing installations. P rior administrative authorization from the competent
Administration may only be required when it is necessary for the fulfilment of State obligations derived from
community regulations or international treaties

The Autorizacion Ambiental Integrada (AAl) is necessary for industrial activities with significant environmental
impact, covering all emissions, discharges, and resource use. This permit is issued by Regional Environment
Departments and, in cases of significant national impact, may involve th e Ministry for Ecological Transition.
However, it is uncommon for Net -Zero technology production projects to require an AAl  2%2,

The Permiso de vertido  (Landfill permit) regulates waste disposal in landfills to minimize risks to human health

and the environment, managed by the Regional Environment Departments 28 The Licencia ambiental
(Environmental license) is required for industrial and commercial activities that impact the environment,

including emission control and waste management. This license is issued by municipal authorities or Regional

Environment Departments for larger projec ts2%4,

For activities with low environmental impact, a Declaracion responsable ambiental (Responsible
environmental declaration) is submitted by the activity owner to declare compliance with environmental

requirements, handled by municipal authorities and sometimes involving regional authorities 25 The

Autorizacion de uso de agua (Authorisation of water use) regulates the usage of water resources for supply,
irrigation, or industrial processes, managed by River Basin Authorities under the Ministry for Ecological
Transition 2%,

The Permiso de transporte de residuos (Waste shipment permit) is required for the safe and legal transport of
waste, particularly hazardous waste. This permit is issued by Regional Environment Councils, and for

international shipments, it may also involve the Ministry for Ecological Transition 27, Finally, the Autorizacion
Previa y de Construccion (ACC) is necessary before constructing infrastructure This permit includes an
environmental impact assessment and ensures compliance with all environmental regulations. It is issued by

Regional Environment Departments for regional projects, and the Ministry for Ecological Transition for projects
of national importance 2%,

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Aid for the production of electric vehicle batteries within the PERTE VEC (Ayudas para
produccién de baterias del vehiculo eléctrico dentro del PERTE VEC)

2022 -2024 *° Grants and loans EUR4.12 billion 3%

Technologies: Batteries and Eligibility: Projects producing Available support: N/A

storage technologies electric vehicle batteries, their

essential components and
related raw materials in Spain

Description:  The objective is to incentivise investment in industrial production capacity for batteries intended
for electric vehicles, their essential components, and the production or recovery of critical raw materials
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https://planderecuperacion.gob.es/noticias/conoce-ayudas-proyectos-impulso-cadena-valor-vehiculo-electrico-conectado-perte-vec-iii-prtr
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/sostenibilidad-industrial/prevencion-y-control-integrados-de-la-contaminacion-ippc/autorizacion-ambiental-integrada-aai.html
https://www.miteco.gob.es/es/agua/temas/concesiones-y-autorizaciones/vertidos-de-aguas-residuales/autorizacion-vertido.html
https://www.camarascyl.es/medio-ambiente/licencias-y-autorizaciones-medioambientales.html
https://mediambient.gencat.cat/es/05_ambits_dactuacio/empresa_i_produccio_sostenible/prevencio_i_control_dactivitats/la_llei_de_prevencio_i_control_ambiental_dactivitats/declaracio-responsable-inici-activitats-annex1/index.html
https://www.miteco.gob.es/es/agua/temas/concesiones-y-autorizaciones/regulacion-usos-aprovechamiento/tipos-usos.html
https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/prevencion-y-gestion-residuos/traslados.html
https://www.jccm.es/tramites/1002105
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-del-vehiculo-electrico-y-conectado

needed *°% The fourth call will be launched before the end of 2024 %2, According to the data provided in the

addendum to the Recovery Plan approved in June 2023, transfers to the PERTE VEC from the first phase of

the Recovery Plan amount to EUR 2.87 billion. The addendum reinforces this strategic project with an
additional EUR 250 million in transfers and EUR 1 billion in loans, bringing the total amount between the first
phase of the Recovery Plan and the addendum to EUR 4.12 billion 33,

PERTE for renewable energy, renewable hydrogen and storage (PERTE de energias renovables,
hidrégeno renovable y almacenamiento)

2022 -2026 Grant EUR 4.2 billion 3

Technologies: Electrolysers and Eligibility: Open to any legal Available support: Not specified
fuel cell technologies , Batteries and entity, public or private, that is

storage technologies, Wind legally and validly constituted,

technologies , Solar technologies, provided they carry out the

Heat pumps and geothermal activity that justifies the grant

energy technologies.

Description: ~ This PERTE aims to support the energy transition of Spain and support various renewable energy
technologies . The scheme is divided into various sub -programs and has led to a number of calls for proposals
that aim to develop the country's technological and industrial capacities , new business models, and their

implementation within the country's productive framework

Some calls have directly supported the manufacturing capacity of Net -Zero technologies. For instance, PERTE
has financed:
- EUR 74 million under the Important Project of Common European Interest Hy2Tech (Proyecto
Importante de Interés Com(n Europeo ),a measure dedicated to developing innovative technologies
for producing renewable and low -carbon hydrogen through electrolysis, pyro -gasification, or other
processes 3%
- EUR 316 million for p rogrammes to support the innovative value chain of renewable hydrogen

(Programas de ayuda a la cadena de valor innovadora del hidrégeno renovable ). This includes 4
programmes, that range from the promotion of new testing and manufacturing lines to large -scale
electrolysis demonstrators or basic research, development and innovation pro jects. 308
In the last quarter of 2024, a call for total funding of EU R 750 million was published to strengthen the value
chain of equipment needed for the transition to a net -zero emissions economy  and increase Spain's strategic
manufacturing capacity for solar panels, wind turbines, heat pumps, batteries, electroly sers, and their
essential components. It is managed through the Institute for Energy Diversification and Saving (IDAE) 807,

Aid programs and actions under the PERTE , originally planned to be available between 2022 and 2023 (with

beneficiary projects to be implemented by 2026), received an additional EURA4.2 billion in funding through an
addendum to the Recovery Plan, approved in October 2023 by the European Commission . In particular,
renewable hydrogen received double the initially planned investment, with an additional EUR1.6 billion
allocated for value chain development, pioneering projects, the creation of hydrogen valleys, and support for

IPCEI projects 3% The PERTE also includes a new investment of EUR1 billion specifically aimed at
strengthening industrial capacity in renewabl e energy valu e chains.
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https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-de-energias-renovables-hidrogeno-renovable-y-almacenamiento
https://planderecuperacion.gob.es/noticias/conoce-ayudas-proyectos-impulso-cadena-valor-vehiculo-electrico-conectado-perte-vec-iii-prtr
https://planderecuperacion.gob.es/noticias/conoce-ayudas-proyectos-impulso-cadena-valor-vehiculo-electrico-conectado-perte-vec-iii-prtr
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-del-vehiculo-electrico-y-conectado
https://www.idae.es/ayudas-y-financiacion/programa-ipcei-hy2
https://www.idae.es/ayudas-y-financiacion/programas-de-ayuda-la-cadena-de-valor-innovadora-del-hidrogeno-renovable-en
https://planderecuperacion.gob.es/noticias/conoce-ayudas-cadena-valor-industrial-energias-renovables-almacenamiento-perte-erha-prtr
https://planderecuperacion.gob.es/como-acceder-a-los-fondos/pertes/perte-de-energias-renovables-hidrogeno-renovable-y-almacenamiento
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Opportunities

General

Spain has a significant potential for renewable energy,
particularly in solar and wind power. The country is on
track to achieve 81% of its energy generation from
renewables by 2030 3%°. This provides a strong
foundation for cleantech manufacturing, particularly in
sectors like green hydrogen, energy storage, and
renewable energy technology manufacturing

AinAdAyr OANAAANOt dJdAWNrABNAA
with EUR 465 million in 2022. There is a growing interest

from domestic and international investors, corporates,

and venture capital funds. Increasing investment flows

create opportunities for scaling inn ovative net -zero
startups and developing new technologies. Relevant

deals include H2Site (hydrogen) and Basquevolt
(Lithium Battery Manufacturer) )

-specific

Technology
ﬁ Spain's Green Hydrogen Roadmap aims to make
renewable hydrogen supply 25% of the total
energy consumed by industry by 2030. More recently,
the National Energy and Climate Plan 2023 -2030
estimates that 74% of the hydrogen used in industry in
2030 could be green hydrogen.

ﬁ The NECP also estimates 12 GW of  electrol ysers
for 2030. >eBKkdANDZ =~ dnat fiinAc
infrastructure for energy transport, including the
H2Med project to connect the Iberian Peninsula with
France and the rest of Europe, offers opportunities to
serve as a major clean energy hub for Europe 813, This
growing green hydrogen industry presents a significant
opportunity for Spain to lead in hydrogen production,
distribution, and technology development.
Additionally, Spain benefits from its grants and support
initiatives for electrolysers and fuel ¢ ells, alongside its
participation in the IPCEI Hy2Tech.

—( Spain, already a net exporter of wind
5\ components , could tap into its over EUR 900
million export potential for tower manufacturing in the

wind value chain. 3 Additionally, the domestic market is
expected to grow with additional investments planned

for offshore wind. This will benefit Spanish
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Challenges

General

The net -zero manufacturing ecosystem in Spain is
fragmented, with limited collaboration between
startups, research institutions, corporates, and
government entities 3! Additionally, a weak transfer
of knowledge and research from universities and
public research centres to the private sector limits
innovation 32 A stronger, more coordinated
approach is needed to integrate different
stakeholders and enhance the cleantech value
chain. Improved coordination could facilitate
innovation, investment, and scaling of cleantech
manufacturing capabilities

Technology -specific

Supply chain risks are a potential bottleneck since

the Spanish industry is highly dependent on
imports with over 40% of materials used being
imported (double the EU average) 316 Specifically for
net -zero technologies our data shows a high extra -
EU import dependency for batteries  (77%), wind
power  (55%), solar power (42%) and grid
technologies (40 %). Import dependencies for rare
earth metals like manganese and electronics
particularly affect net  -zero technologies and could
be an additional cost and barrier to scaling up
Spanish manufacturing 57,
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%14 See the above descriptive statistics for Spain regarding its international positioning.

MM? een NAA >eBBqdrrdeA
Wo92Q8A AAKGAAr >eAAN

@yt dr neeQND2 &N AenAk A ADDZENr r Nr
QANAQdATs | ARe At ™ Na TAAR N Ee® N
Ae At N AcAArnecca

INEQAD2
kdqeBNAAAR

KA >eBnNANAQJAR nec AA
Qe A KA &NDZ DN

too

_

At N nEeQND2 eN Reac BAAAF ¢gAF
AANDZ DZr n BEGKRNM R Ar ¢ ¢ DRe AY Ad &A k BN

AEAAr neEsN e

UN DN USANAGAR >RRAGREAK AN ne e
ynn NNy Yyt N DAnNADNAQT
318 Mc Kinsey & Company (2024) The Iberian green industrial opportunity: Biomethane. Available
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https://www.cleantechforiberia.com/
https://www.cleantechforiberia.com/
https://economy-finance.ec.europa.eu/document/download/c683835d-4b44-45b1-bde9-057d53a4b7f3_en?filename=SWD_2024_609_1_EN_Spain.pdf
https://economy-finance.ec.europa.eu/document/download/c683835d-4b44-45b1-bde9-057d53a4b7f3_en?filename=SWD_2024_609_1_EN_Spain.pdf
https://www.realinstitutoelcano.org/en/analyses/the-dependency-on-china-of-spains-supply-chains/
https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/the-iberian-green-industrial-opportunity-biomethane#/
https://www.ashurst.com/en/insights/the-cnmc-approves-the-procedure-for-managing-connections-of-biomethane-generation-plants/
https://www.boe.es/diario_boe/txt.php?id=BOE-A-2024-8702

manufacturers such as Siemens Gamesa and Nordex -
Acciona, which in 2023 led in installed capacity in
Spain 515,

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://aeeolica.org/en/about-wind-energy/installed-wind-power-generation/
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320 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

%21 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAKefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAadr AN&Brs ytN RdF?a&Nr
components and end  -use products. The selectionis  reported in the Main Report.

22 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n
the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each
indicator.
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Key descriptive statistics for Net -Zero technologies in Finland 3%

Industrial production
% of EU -27

Manufacturing
Capacity

Additional Additional Import

o _ announced capacity announced capacity dependence
(%~ of  BU-27 5054 25 2026 onwards (component (extra -EU)*®
capacity) disclosure rate) *
- 100 V200 Mwly 7 . 2%
apm (1% of EU capacity ) (Disclosure: 100%)
At least two
. 2%
< facilities - - . 0.22
. 0,
l identified %2° (Disclosure: 100%)

«Negligible share of

= 3;':;?;5”?5“"“” ; 29000 - 31000 MW/y EU production» 0.81
(Disclosure: 100%)
At least four . . 2% 0.30
facilities identified (Disclosure: 100%) ’
No facilities : } 1% 0.30
identified (Disclosure: 100%) '

«Negligible share of

N/A N/A N/A EU production» % 0.23
(Disclosure: 100%)
«Negligible share of

P> 8

W N/A N/A N/A EU production» %

(Disclosure: 100%)

3%
E S A N (Disclosure: 100%) g
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Technologies

Sl Chghere Wil === Batteries ° Heat umps Electrolysers and fuel
plotoyotaic . o) GlisTe and storage and eotheprmalp cells g

and solar thermal renewables 9 9

SIS Carbon capture Grid Y-

E:S?nzst;ane ey and storage E technologies LQ DERCEEES a Datgsicbiity

Finland y r BA4QA na&e D2 Qade A RZaD deAtjOy dnil Valoe,Qy Gk niviilile sajalfactories

based in, respectively, Salo and Juva, with an estimated capacity of around 100 MW and around 50
MW. Valoe Oy is currently undergoing a process of restructuring, however. 330 One announced
manufacturing facility is by Johnson Matthey, which will produce Nickel -rich eLNO cathodes for
batteries, starting in 2026. In addition, in 2023 US firm Plug Power announced a 1GW project to

produce green hydrogen in Kristinestad. 331

324 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

and CCS, and therefor e outside the study scope. See the r NQadeA eA XEAAA re?®QNr AADZ BNAteDZAef QAA Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

325 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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https://view.news.eu.nasdaq.com/view?id=bf82202a49fd36ae7805d9da173972239&lang=en&src=micro
https://www.kauppalehti.fi/uutiset/porssiyhtio-valoen-suurin-omistaja-kaatui-konkurssiin-nain-kay-osakkeille/7e3e2f65-8ccf-44e2-a7b8-167ded52c66a
https://www.plugpower.com/plug-doing-real-things-kristinestad-finland/

Evolutionof Finland yr gdAANEAAAGe AAA ner dadeAdA

As illustrated in Figure 1, Finland is particularly competitive in exporting components for grid and

heat pump technologies. %2 For grid components, insulated electric conductors and electricity supply

meter components have grown in export competitiveness, measured by the RCA index. Combined,

these components are estimated to hold over EUR 150 million of export potential for the country.

With an RCA of 2.1, which has grown by 34% between 2015 and 2022, Finland is a more competitive

exporter of insulated electric conductors than China and the USA (Figure 2). 33 Heat pump

components, heat exchange units, regulating instruments, and reversible heat pumps are exported

QeBnNadadWNAT kr fJdAKAADE fec ENWYNeEr dk AN t NAA n?BnrR At N O
by 130% between 2015 and 2022. Combined, these three heat pump components are estimated to

have over EUR 160 million in export potential.

However, Finland remains particularly dependent on  third -country imports for various Net -Zero
technologies . In 2022, over 80% of all imported batteries were sourced from third countries. Similarly,
for wind turbine components, over 50% were sourced from non -EU countries, with 24% of all Finnish

wind turbine components imported from China.
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Regulatory and incentive landscape

Policy framework

The National Battery Strategy 2025 aims to strengthen the position of Finnish companies, products and

services in global competition. It aims to significantly increase investment in Finland and promote the
development of Finnish exports of electrification, battery and recycling solutio ns. The strategy proposes  seven
objectives for the period from 2021 to 2025: growth and renewal of the battery and electrification cluster,

investment growth, promoting competitiveness, increasing global awareness, responsibility, key roles in new

value chains in the sector, and promoting the circular economy and digital solutions. To achieve the objectives,
the working group proposes an action list. The strategy aims to identify the actions that Finland can take to
become a majori nternational player inth e battery sector and electrification.

Scope of the policy framework

#0A @™o 4 & E

\'
Industrial permitting

Average Building permit: weeks to months (if the site is One -stop shop No one -stop shop
duration 34 zoned). for permitting for permitting has

been identified
EIA: more than 10 months (average has been 16

months)
Chemical permit: 8 months

Permits to expand production are easier to
receive

Brief summary of the permitting processes

At its largest scale, production typically requires an environmental impact assessment (the coordinating
authority is the Centre for Economic Development, Transport and the Environment (ELY)), a detailed zoning
plan (from the municipality), a building permit  (from the municipality), an environmental and water permit
(from the Regional State Administrative Agency (AVI)), a chemical permit (from Tukes), as well as other permits

and plans . Typically, a plant needs at least an environmental permit, chemical permit, and building permit .
Other possible permits needed are a soil removal permit ( depending on the plot's topogra phy, site layout, and
construction base level), alandscape permit (to perform certain early works, tree felling, ground levelling etc.

before the building permit is granted), water permit (depends on cooling/process water intake/discharge),

project permit (needed if >110 kV high voltage power cable is built, not needed for cables inside the property),

flight obstacle permit (depending on the proximi ty of the airport as well as permanent building heights and

also temporal cranes during construction). The pe rmits required also depend on the activity to take place.
Permitting processes for batteries are usually complex, due to the chemicals used in the production processes.

Many other Net -Zero technologies may fall in the group of metallurgy industry, which suggests that fewer

permits may be required when compared t 0 battery plants.

All relevant permits can be handled digitally. Key drivers of permitting procedure length include the right to
appeal, which allows two levels of appeal, each taking up to a year. Limited administrative capacity, especially

#MAYPE &Nr NAcQt @ENWNAAr At An nNE&BdaandA?P AdBNr OQOAA WAEr rdf Ad. QAAAAL" MAQaEerr AA
AADZ At N AAA?&EN eR At N NOeAeBdO AoadW¥dar AcN tNr DNANEBdAAAAr eRN&t N r QenN
NBdrrdeAr ec F eNAANE NAWJEe ABNAAAKA &drtr R r?20t Ar kAAANGE" naEeD2OQOadeAR BRANA
t 49t QAA Ni ANADZ AdBNAJANrs s=ceYNQar &Ne?daedA? AA NAY¥YdEe ABNAAAK ¢dBnAQa Arr N
ecNeW NeR ADDHAdeAAAX RAOaeacr OQAA rdfAd. QAAAKT nee AeAf At N nNE&BdaadAFT nae
INNANBNAAAGr JA%¥NraAdfArndeA AADZ AReacBAndeA k' A?2atecdadNrR e At NA A naENA
t NAt NEARAEe ABNAAAK dBnAQA Arr NrrBNAA dr &Ne?da&NDZ uA reBN Qe?ArcdNrR nN&Bdna
& AtN n?kAdOR ~dat AnnNAA rAAPNr R?PEAt N& ANAF At NAQAF At N eWNEAKA nEeQNrr s
t 40Ot rANRNQAA®NDZ A At N QAAQ? KAndeAs !'r A aENr? AnWeRAAEBAONB nARdn N&B d A 4 ¢ A K DZ
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https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/162684/TEM_2021_2.pdf?sequence=1&isAllowed=y

in ELY centres managing wind power projects, and multiple authorities working on the same issues, also
contribute to delays.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Plan for a new scheme

Planned Grant EUR 400 million 3%

Technologies:  Potentially all Eligibility: ~ Unclear, to be planned Available support: N/A

Description:  The Ministry of Employment and the Economy is preparing an investment aid scheme that
would enable the use of the EUR 400 million business policy reserve in the government programme for
investments in Net  -Zero technology (based on the Commission's TCTF communication)

! ABt v r -ZerdNmdustry Academy

Planned Skills programme Type of programme:
Upskilling, Re -skilling
(post -secondary)

Technologies : Potentially all Description:  Jamk has published the "Net  -Zero Industry Academy
project, which aims to identify the skills and development needs for
Net -Zero technologies in Finland by 2024. The aim is also to create a
training model to meet these requirements, which will be piloted in
the future. The project aims to identify releva nt competencies by the
end of 2024. It aims to create a training model tailored to their
requirements, which will be piloted in the future. One of the main
goals of the project is to engage a wide range of companies and other
stakeholders in Central Finlan d and Finland. The unique testing,
development, and training environment at Saarijarvi Bioeconomy
campus provides an excellent foundation for the operation of the Net -
Zero industry academy. The project has been funded through the
AKKE (Allocation to suppor  t sustainable growth and vitality of regions)
fund.
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https://valtioneuvosto.fi/-/suomeen-suuntautuvat-investointiaikeet-ovat-korkealla-mutta-tilannekuva-haastava
https://www.jamk.fi/en/news/2024/jamk-is-among-the-first-to-prepare-the-eus-net-zero-industry-academy
https://boro.fi/blog/green-energy-and-sustainability-updates-from-the-eu-and-finland
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Opportunities

General

Finland is a global innovation leader and ranks high in

public spending for R&D in energy. 336 This funding can
be leveraged to drive innovation in Net-Zero
technologies. Finland also has strong environmental
policies, a commitment to sustainability, and affordable

clean electricity %7, which could push forward Net-Zero
projects and attract investments.

-specific

Technology
(43 In the battery value chain , Finland has several
mines and refineries for raw materials alongside
plans to exploit additional deposits. In 2021, Finland
refined around 10% of global cobalt output. 3% Other
materials include nickel, manganese, copper, graphite
and lithium. Alongside access to raw materials, Finland
has a developed recycling system and strong R&D
throughout the value chain. %! Combined with the
Qe?AnNcE" yr ,AndeAAK =ArANaEr
the competitiveness and positioning of Finnish
companies, these present an opportunity to further
promote the development of battery manufacturing in
Finland. N6 DWRUT 2t ql ! kKt WNI Y5 q6 WRH L
investments planned with a total amount of EUR 6 billior
estimated by Finnish industry by 2028

AnA

73] Regarding energy storage , Finland is a leader in

thermal storage solutions which boost the
resilience and flexibility of electricity grids and heating
networks 343, Several Finnish companies are investing in
thermal storage projects 344,

AANDZ Ot AKANAT Nr
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Challenges

General

Finland faces a challenge in the availability of skilled
personnel which are key for permitting and project
deployment. 3%® The growing number of projects
related to the green transition is expected to surpass
the capacity of authorities in the coming years,
leading to delays in the permitting process. In

addition, the high demand for skilled labour,
QeBkdANDZ Zdat Riog/pdplldti@r couldA ¢
create bottlenecks across various industries.

Attracting foreign labour could help mitigate these
challenges. 3%

Technology -specific

43 There is a growing demand for skilled
workers throughout the battery value chain
in Finland, with an estimated employment need of
around 4000 in 2025 -2026.%*5 Additionally, Finland
depends on extra -EU imports, in particular for
battery and storage technologies but also solar PV
and solar thermal technologies.
While witnessing a 130% increase in  estimated
¥¥ export competitiveness for reversible heat
pumps between 2015 and 2022, more recently,
Finland experienced a 42% fall in heat pump sales
between 2022 and 2023, partly driven by a decline in
the construction of new housing, which affected
mostly air -to-air heat pumps. 3% However, despite
At N rNAKkAQt R f QAAKAADEr t NAA
to grow in the future, thanks to increasing
profitability, electrification and large investments in
heat pumps. 3%

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential
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https://www.iea.org/reports/finland-2023
https://www.treasuryfinland.fi/annualreview2023/finland-is-well-positioned-for-green-investments/
https://www.iea.org/reports/finland-2023
https://www.treasuryfinland.fi/annualreview2023/finland-is-well-positioned-for-green-investments/
https://www.eba250.com/wp-content/uploads/2023/02/NordicBatteryReport.pdf
https://www.eba250.com/wp-content/uploads/2023/02/NordicBatteryReport.pdf
https://www.vantaanenergia.fi/en/worlds-largest-thermal-energy-storage-to-be-built-in-vantaa-finland/
https://www.euronews.com/green/2024/03/10/sand-batteries-could-be-key-breakthrough-in-storing-solar-and-wind-energy-year-round#:~:text=The%20industrial-scale%20storage%20unit%20in%20Pornainen,%20southern%20Finland,
https://www.eba250.com/wp-content/uploads/2023/02/NordicBatteryReport.pdf
https://www.ehpa.org/wp-content/uploads/2024/04/Pump-it-down-why-heat-pump-sales-dropped-in-2023_EHPA_April-2024.pdf
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Key findings
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34 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

34 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ dA BeANAAcEr AN&E&Brs ytN RdF?&Nr
components an d end -use products. The selection is reported in the Main Report.

®uAN ®EAE>ATR f cAAQN eAAr cNneaear DAAA eA At N nceD2QadeA eR DHRRNENAA QAANF e
NANQA Ed QAA QeAnce XA AnnAcAaA?2rR r?2Qt Ar r2daQt?P NAer uf &€dDZ ANOQt Ae AeNafNr US AADZ
A Arn QAA kN NBnAer NDZ dA At N BAA?RAQA?c&dAf eR BeD2ANr urekAc =GUs
SyAANEANANQe AAK nerdadeAdgA? dr kArNDZeA AcADN _efir dA r NANQANDZ QeBneANAAr &N
At N rNANQAdeA eR QeBneANAArUs §N ?2r N AtN ReAAerndAf JADHQAAecrf d¢Bneaan DARN
Mi nechEtBNA Qe AONAAcAndeA AADZ Mi neacn @®eANAAdAAKs Yyt N BNAteD2Aef QAKX AeaN An At
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Manufacturing
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Industrial production

Additional Additional Import

Capacity % of EU -27

announced capacit announced capaci dependence
(6 of Eu-z7 JUITRE capeel e Y (component ) (eftra _EU)®
capacity) disclosure rate)
, 1700 - 2600
;‘.-'& MW/y 355 150V5100 8500 V14000 2% 0.90
- (9 - 13% of EU MW/y MW/y (Disclosure: 46%) ’
capacity)
7400 - 7850
_( MWy ¢ ] ] 6% o041
i\ (8 - 9% of EU (Disclosure: 47%) :
capacity)
100 = A0y «Insufficient data
MWhly 37 16000 V43000 117000 V215000 S
= (8- he AL L I (Disclosure: 32%)
capacity)
Atleastd2 - - Z:)T/s;ggéint e 0.42
v facilities identified (Disclosure: 29%)
60 - 160 MW/y «Insufficient data
&9  @3%ofEu 13565- 1855 MWy 900 - 1000 MWy coverage» 0.01
capacity) (Disclosure: 37%)
«Insufficient data
6 N/A N/A N/A coverage» (Disclosure: 0.22
28%)
«Insufficient data
% N/A N/A N/A coverage» 0.33
(Disclosure: 30%)
N/A N/A N/A p) 0.37

(Disclosure: 68%)

(%) v
[ v
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France has a strong manufacturing base, particularly in the batteries and storage; and electrolysers

AADZ R? NA ONAKKr WAK?N Ot AdQArs f &AAQON terar At N 1BerdaeBeandW N >
Douvrin, with an estimated capacity of 40 GWhl/y in the medium term (15 GWh for the 1 st bloc, to be
achieved by the end of 2025). In the batteries and storage segment, the Hauts de France region is
nerdadeAdA?r dar NAR Ar teBN aAe AA NBNa&f gAF kAaaANar
ProLogium Technol ogy reportedly, which aims to start production of a 48 GWh/y solid -state battery
facility in Dunkirk by 2028 already, and Verkor, which has recently obtained financing to support the

construction of a 16 GWh/y Gigafactory (27 GWh in the medium -term), also in Dunkirk. 3% The Chinese
company Envision AESC aims to produce up to 34 GWh in Douai. Among other announcements,

Tiamat V a producer of sodium -ion batteries ¥ has also announced plans for a battery factory, with a

QA?r ANC

B AEA?RAOA? € AP OARAQdar DAAA dr naeW dDANDZ Rec reAAc ®GR S dADZ A? ckdWNr R KAAAI
TAA? RAQA? & Af OQOANnAOQdar DAAA dr MelaeA WAANYQK Akese P RIeNE sA tFNe e AttNN  nNPABnr AADZ Reac A
Ake®% N Reace Rt dQt Ae DAAA dr AWAJAAKAN dA rnNQd. Q Qe?ArncdNrR AN al\DZeca At N A
ADNAAGRTs TAA?RAQA? &dgAf OQANnAOQdAa"™ DAAA dr A" ndOAKAr Aen AWAQAAKAMNReac RAQJdA(
AADZ >>AR AADZ At N&ENRea&N e?Ar ¢ DANQA dNe & A®/DZ X EQrek Nise HAIQIN A { NADZ BNAt eD2 Aef QAKX Ae
' \ANReace dAReacBAndeA eA At N ?ADNcEAr AFf DAAA ?2r NDB QAKQ? AAndeAr eR JADHQAAe Er S
®yt N D&r QKker ?&aN &AAN &Nn&ENr NAAr At N naeeneacadeA eR QeBneANAAr Rec At 40Ot @«éAE
®yuBnean DANNNADANAQN dr QAAQ? AAANWIZ AlB naetah reAng eA R BN an i AMeAN Yy r dBneaea kArs Nas
SIAAN?RAOA? € AP OANnAOdAa" dr naEeW ¢DANDZ Ni QOA?r W NAT Rec redAAc nteneWRKAAdO BeD2
BAA?RAQA?®&dAfs f E&AAQN AXKre na&eD2 QNr H"ARNa&rR An A BGAJdBAK WWeA?BNs ! AAe? AQNDZ
WIEAAN? RAOA? € Af OANnAOdAa"™ &NAAANr ®eAKA" aAe AtN naEeD2OandeA R SdADZA?acE&kdANrR dA
AADZ At Nd& QeBneANAAr R dAQA?DHA? F NAckei Nrs

ST AAN?RAQA? ®&dAf QAnAQdadNr AN naedBAcEqdAr &NAAANDZ ne At N ncEed? OR dledqrROR k Ana N
ANMDZJDR NAQsUR AADZ kAAANcE" OQeBneANAAr r?2Qt Ar QAAt{eDANrR AAeDNr AADZr NnAcAne
% &N?ANEr R v"esnnsgnnnNnéR yAdRAA MG kAaaNcEr BAstNE @ce-ef d?BNBRANDZ BAKdi dura® D2 QA
NedsnssNnnpNOR GNabtead ANQ?&Nr MG =AanNasN gdf ARAQaecr f dAAAOQOQAFSs ANN
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https://www.reuters.com/business/autos-transportation/taiwan-ev-battery-maker-prologium-eyes-mass-production-france-2027-2024-01-23/
https://home.cib.natixis.com/articles/verkor-secures-ev-battery-gigafactory-financing

target of 5SGWh/y. 3°f cAAQNy r e At N cZe tacilifiek ikdide,the dohn Cockerill electrolysers

manufacturing plant in Aspach, which, according to the company 360 is aiming to ramp up capacity

Ae n o ggst k' AtN NADZeR “nnss =f §dADZ eenNae&yr kAADAN BAA? R/
NrAadBAANDZ AAA?AA QAnAQdar eR Nsn ggs f EAAON dr AKAre teBN ae
manufacturers, Photowatt, with an estimated 200 MW in capacity. se1

MY eA?2Aade A R f cEAAQNYyr dAANEAAANde ANAK nr

As illustrated in Figure 1, France is an internationally competitive exporter of various Net -Zero
technology components. %62 Notably, for grid components such as insulated electric conductors,

crucial for grid technologies, France exhibits a high growth rate and a higher RCA than both China

and the USA, while the international trade of this particular component has a relatively low market
saturation rate. This relatively low level of market saturation suggests that no single country,

including France, commands a significant share of global exports. This leaves room for France to

potentially strengthen its export position.

Additionally, France is estimated to have over EUR 400 million in untapped export potential for this

component. Combining the  export potential of the three grid components in which France holds a
significant competitive position, the total export potential is estimated to be over EUR 1,100 million,
suggesting that France could increase its exports rapidly if trade barriers were reduced. This strong

international position underscores France's significant manufacturing presence within the EU,
accounting for o ver 7% of the EU's production in grid technology components.

France is also a competitive exporter of batteries . Specifically, France is estimated to have an export

potential of EUR 436 million in lead -acid electric accumulators and EUR 167 million in nickel -

cadmium electric accumulators, both chemistries threatened in the medium to long -term by the

ban on certain r ?kr AAAONr dA KAAAN&EdNr u=AaaNacEr éNF?AAAdeAUs feo
indicates it is a more competitive exporter than China or the USA (Figure 2). 363 Nevertheless, France

is still heavily dependent on imports from third countries for overall battery technologies, beyond

lead -acid accumulators and nickel -cadmium electric accumulators. In 2022, it imported 55% of all its

batteries from third countries, p articularly from China, which supplied 31% of these imports.

f €EAAQNyY r DANn NA DZtdu@yimports isalsayisi&in other Net -Zero technologies (see table
above). In 2022, France imported 46% of all its solar PV -related components and goods ,42% of its heat
pumps and geothermal technology , and 41% of its onshore and offshore renewables . Across all these

ANOt AeAef gNr R f €AAQONYyr BAJA dBneaean nAeaANcE S Ar >t gAAs

% eaEDZ f EAAQN uA%NrAROURAABARARAQn e B, WBAK N A Qs NaBRINA ¢

Wl et A >eQs NEgAAR TAA?RAQA? & AT fAQQAJA QMeDAK haAeNk NRONAARANE Sdat A ?2Ade?N B?
St enenArn S Ar ENONAAKT AQe?daE&NDZ k' f &NAQt BeD2 ANr BAA?RAQA?ENcE >AckeAR Rdna
>AckeAyr ANA dAD2r A cd AkRE ce ODIOW, 4 AAA A NNARe eBAAdeAS

#f gf2&Nr n AADZ N na&Nr NAA f cAAQONyr ner da dyeMEe dmN QA enk el df N eRk ARfe QROA AJDETO Aen/N teNR
ndat AA é>! AkeWN ns fdgf?a&N 1 nAear At Nr N QeBneANAar ?2rdgAF At N éNWNAANDZ >eBn
Ni nerdMERe eBAAON wedNwes "9yngr JGADANI dr 2rNDZ Ar AA dADZH QAAeaE 2R A Qe?2Arc  yr cNA.
Ni ne@ea rnNOd, O OeBneANAAr QeBnNadadWNA"s oed NWNAERNBZ Qe Bf NAKODANNANKN NdAQ Al d D
AN e?A0eBN e R WAEde?r RAQAre ar R r?0t Ar OeBnAcAad¥ N NR, Q4 NAQ" R
dAANEAANde ANAK DA B AAD3
ytdr dr Y?2i AAnerNDZadat At N P AekAK Nineacar BAc: bord aeQt BWW @wAMDRE /AR YBONIAKR? EN D"
BAG: NA  An BN deRe cANNAQt QeBneANAAs odftNE& QeAONAAcAaAdeA utdftNaE ooulU dADZC
neaNAAdAK OQt AKANA?P Nr Reac R?aent N& BAct NA NAAG'R Rt dAN AeiNae oou r?2FFNrar en
tdft AdPt AdAT BAcdNAne An@esAgyOf AAA 2 ADNGEr AAADHAF eR At N&EN f cAAQNYyr QeBnNAadadW N
ANG enneceA? AdadNr BATr NBN&? N qdA ANt r Qe AQNAA cAANDZ

Mi necen neaNAAdAA dr OAKQ? AAANDZ ?r gAF A 7 AW dar NBODANKBZ EQt JRUBAGRALN &A DA nk A ¢®
ENBe¥W NDZ AADZent N& QeBnNaAdadW¥ N QeADZAdeAr AKGF ANDZ ytdr dr OQa&da de¥ANrRe & d DAAA
"t NeEN f cAAQN Qe? ADZ neANAAQAAKAT NAtAAQN dar DB newm r RNANYVRNA AR N? n s @m f d mge APDRG
AN F?24DHEAFT AAAQeAAA neKkdOdNr k' dDNAAGRT dAF 2t dOt OeBneANAAr eRR&xE At N tdFft
rAnE&AANF gNrs

fee BeaceN DNAAGANDZ dARecBAndeA eA At NABNANe D AgBANAADZ AADE@NENAAGNDZ ¢ R At Nr |
QeAr?AA At N DAAA re?@QNr AADZBNAt eDBKARIQOQAA AeaNr Aa At N NADZeR At gr

®f dgF?&EN N k?2dADZ eA fdf?&N n kr BAnndAf AtN é>! JADANI Reac NAOQOK>tOEMAeANAA &N
AADZ At N ChA'!s AAAT QeBneANAar "dat A nerdad®%N é>! yAke®N ny AceN rter AR a&N_ NQ/
ADZ AAN¥ANs Vyt N Ni QA?rdeA R QeBneANAAr adgat é>! O n &N_ NOAr At Ndae AAO: eR QeB
eAN AOrndeAAKAN dArdftar Reac faE&AAQNYyr AcGADN raAcAaANPrs YALENA aAef NatNaE&R At Nr N
f cerafeaNAANdAAR ENW NAKGAT AENAr Re & rAcEAANF 4O ReQ?r ABdDZ a QeBnNAdAd?
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https://www.nordfranceinvest.com/news/tiamat-a-sodium-ion-gigafactory-opens-in-hauts-de-france/
https://hydrogen.johncockerill.com/en/manufacturing-facilities/
https://www.pv-magazine.com/2024/09/23/carbon-acquires-photowatt/

fqgf?c&N nf é>! fFfaEennt eR r NANMOANDROYEBNuEWRAAL NgtEn Né necan neaNAAdAK
MCéUR AADZ At N Nineacan BAxEt NA r ArA? cArndeA
RCA growth in %, between 2015 and 2022
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Regulatory and incentive landscape

Policy framework

Currently, there is a dedicated policy on Net -Zero technologies which is shaped by the Strategy France Nation
Verte and implemented through the Loi Industrie Verte (Green Industry Law). The policy framework covers
all Net -Zero technologies (see below).

France Nation Verte s the national action plan aiming to make France the first European green economy by
nnoen AADZAe GAQaENAr N At N naeeD20OadeA R a&aNANZRAKAN NANGEP ' s

by accelerating permitting procedures by allowing it to condu ct the instruction process in parallel with public
consultations, therefore halving the length of environmental authorisations necessary to set up industrial
factories.

The Loi Industrie Verte  foresees simplified procedures for planning permissions for the eight strategic Net -
Zero technologies and industrial projects of major national interest (i.e., having particular importance for the
ecological transition or national sovereignty).

In January 2024, the European Commission approved state aid in France in the scope of the Temporary Crisis
and Transition Framework for up to about EUR 2.9 billion supporting investments in green industries. The aid

will take the form of a tax credit to co mpanies investing in the production of solar panels, batteries, wind
turbines and heat pumps, as well as key components for producing this equipment and critical materials
required for their production. &

Scope of the policy framework

Average Between 9 to 17 months, however, the Green One -stop shop No, but one
duration 6% Industry Law will shorten this to 6 -9 months. for permitting coordinating
authority
(DREAL) 368
Brief summary of the permitting processes

UAD2 r A & AKX n N&B g adpAdirer At iNaEenOReAdNT A2 A
NAWdEe ABNAANAA AQm t Qerelc B NRMNNDZ k™ At
AAre dA%YeAWNDZ An DHRRNENAA rAAfF Nr e t
nNeEB dxeN DNAAA =sdat Aa At N AeQAA AADZ «
r NeWdONr R At N fdAdracr eR >?2ArA?cNR AABNAr At N &NF
ARRAdaEer DANNRAEaBNAAr UE! >Nedd\WNrAR Ne ae WANteM NBENn A ®AERENAA  ©
A0t ANeAe?f QAA &Nr NAcOQt uyEé!AAnTyY BAr kN BekdAdr NDZ 7

st fy NORR s N

WA?E &Nr NAcQt r?2FFNrar AtAa At N nNE&BdaadAf AdBN OQAA W
At N £Nr RAQAeacr R nAeaAr DNANEBJdAdAF At N rQenN AADZ aA'n
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https://www.info.gouv.fr/france-nation-verte
https://www.info.gouv.fr/france-nation-verte
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000048242288
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_6751
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Procurement

Through the Solar Pact initiative, the State will launch the Induscore , a label reflecting the European Industrial
content of solar PV. The current 29 companies that signed the Pact are committed to ensuring that at least
30% of the solar PV deployed or bought is manufactured (i.e., with 1 or more industrial steps) within th
area from 2025 onwards. 3¢°

e EEA

Additionally, the offshore sector deal between the French Government and the wind industry targets 50% local
content in projects by 2035 in the sector, based on voluntary commitments. 20

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Tax credit for investment in green industries (C31V)

2023 -2025 Investment tax credit Total funding available: EUR 2.9
billion ** with EUR 23 billion in
investments  expected
Available support: The support

Technologies : Batteries and storage, Eligibility: As regards the RS betwerfaa 20% and 45%?%f

solar, wind and heat pump production of relevant key investment costs for mainland

technologies components and the production

or recovery of related critical raw
materials, the project company
must demonstrate that at least
50% of the turnover generated
by their project is planned to be
achieved with companies
engaged in production activities
of the four equipment (and/or
their key components as regards

France (up to 60% for overseas
territories), depending on the

size of the project. The total
amount of the tax credit cannot

exceed EUR 150 million per
company but can reach 200
millio n  for investments in
assisted areas for mainland
France and 350 million for
overseas territories.

projects involving ~the Companies must apply for an
production/recovery of critical agreement from the Tax
raw materials) identified by the Administration before 31
European Temporary Crisis and December 2025.
Transition Framework (TCTF).

Description: ~ The scheme supports companies planning to invest in the production of the four mentioned

technologies and their value chains (production of equipment, components, critical raw materials) by granting
a tax credit. The tax credit is deducted directly from the corporate income tax due for the year or financial year
in which the investme  nt plan expenditure is incurred by the company.

France 2030 VInvestment support to the clean mobility industry
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https://presse.economie.gouv.fr/entree-en-vigueur-du-credit-dimpot-au-titre-des-investissements-dans-lindustrie-verte-c3iv/
https://www.economie.gouv.fr/files/files/2021/France-2030.pdf
https://www.economie.gouv.fr/files/files/2022/Rapport-Guillot.pdf
https://presse.economie.gouv.fr/?p=127890&lang=fr&preview=1
https://windeurope.org/newsroom/news/france-commits-to-40-gw-offshore-wind-by-2050/
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_6751

2021-2025 Multiple 372 Total funding available: EUR
4.9 billion for the two NZ
technologies (likely  broader
than manufacturing)

Available support: Dependent on

Technologies : Electrolysers and Eligibility:  Dependent on specific specific calls

fuel cells, batteries and storage calls
technologies

Description:  France 2030 is an investment plan aiming to make up for France's lag in some specific industrial
sectors and develop new industrial and technological sectors with a focus on innovation and carbon emission
reductions. The plan will support France's objective to be a leader in clean hydrogen by 2030 (EUR 2.3 billion)
and produce electric vehicles and batteries (EUR 2.6 billion).

France 2030 - Investment support for the renewable energy industry

2022 -2024 Grant Total funding available: EUR 400
million (investment target) SIE
) Eligibility: A minimum Available support: The support
Technologies i Geothe_rmal investment of EUR 1  million for varies between 15% and 35% of
energy, grid  technologies, individual projects led by an SME, investment costs depending on
onshore and offshore wind, solar EUR 2 milion for individual the size of the company.

H 374
and heat pump technologies. projects, and EUR 4 million for

collaborative projects.

The project duration must be
between 36 and 60 months.

Description: ~ The measure aims to support the best investment projects contributing to developing industrial
capacities in the field of renewable energy and network technologies. The scheme supports the
industrialisation of component production and/or assembly, including innovative network technologies.

France 2030 - Support for the industrialisation of solutions to decarbonise industry

2022 (at least) Grant The total amount for the specific

call is not available
Technologies : Carbon capture Eligibility: A minimum Available support: The support
and storage, heat pump investment of EUR 1 million. varies between 15% and 35% of
technologies investment costs depending on

the size of the company

Description: ~ The measure supports investment projects in key French industrial sectors. It aims to decrease
dependency vis -a-vis non -EU providers and enhance the autonomy and resilience of the industry.

Develop clean hydrogen (Recovery and Resilience Plan)

2021-2030 Grant Total funding available: EUR
1.575 billion
Technologies : Electrolysers and o ) . Available support: Dependent on
fuel cell technologies Eligibility: Projects  eligible specific calls
include support to R&D and the
industrialisation ~ of  hydrogen
technologies, and research
programmes  supporting  the
production of hydrogen
technologies, among others.
Description: ~ This measure integrated as part of France's Recovery and Resilience Plan encompasses a set of

incentives. These include support through a Project of Common Interest notably aiming to develop
electrolysers to produce low  -carbon hydrogen (EUR 1,575 billion)

France 2030 - Skills and professions of the future
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https://agirpourlatransition.ademe.fr/entreprises/aides-financieres/20220210/aide-a-linvestissement-loffre-industrielle-energies-renouvelables
https://agirpourlatransition.ademe.fr/entreprises/sites/default/files/Cahier%20des%20charges_AAP%20SOLInBac.pdf
https://www.economie.gouv.fr/files/files/directions_services/plan-de-relance/PNRR%20Francais.pdf#page=270&zoom=100,90,132
https://anr.fr/fileadmin/aap/2023/france2030-ami-cma-texte-appel-31052023.pdf
https://www.entreprises.gouv.fr/en/node/1689529/latest

2019-2024 Skills programme Type of programme: Training and
(re)skilling programme

Technologies:  Batteries and energy Description: This programme supports training/skills/re -skilling
storage technologies projects for a large range of industries, notably electric vehicle
batteries. The scheme supports educational programmes, new
campuses and training locations dedicated to training workers in the
industry. Itnotably supportedtheset -2 n eR At N Rda&ra X
enable apprentices, at all levels of qualification, to be trained in the
battery industry. The support is a maximum of EUR 200k for projects

identifying vocational training needs and up to 70% of investment
costs for training programmes (with a minimum subsidy threshold of
EUR 1 million).
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Opportunities

General

Among EU Member States, France has placed early on
the strongest emphasis on promoting green industries.
Initiatives such as the France Nation Verte strategy, the
France 2030 Investment Plan, and the Loi Industrie
Verte law have put Net -Zero industries at the centre of
French policies. These initiatives have simplified
permitting p rocedures and introduced an investment
tax credit for green investments (CI3V) based on the

TCTF. Another law is planned to simplify business
procedures.
Technology -specific
Regarding the development of battery and
A storage technologies R Qe Ar d,DNEdAF

important car manufacturing industry, there is a strong
domestic demand for electric vehicle batteries. France

has already attracted investments to  build
gigafactories, including those by ACC, AESC, Prologium,
Blue Solutions, Tiamat and Verkor. 876 These investments
will not only expand production capacity but also
enhance the talent pool, supported by the network of
specialized battery schools under the 'Ecole de la
Batterie' initiative.

‘g‘ For solar PV manufacturing, the Solar Pact
“%= initiative introduced the voluntary Induscore
system, which scores European industrial content in
public procurement and could help revitalise the
French solar industry by increasing purchases of French

and European modules %77, Opportunities arise also from

the two planned solar gigafactories by Carbon in Fos -
sur -Mer and by the Holosolis consortium in Hambach &,

France could also leverage its potential in crystalline
silicon solar panels thanks to its strong silicon
production capacity 37°. There are also opportunities to
reduce import dependencies with innovations such as
perovskite technology and heterojunction technology
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Challenges

General

While permitting has improved, by allowing certain
procedures to run in parallel, administrative
capacity remains a potential bottleneck as
indicated in an interview with a national authority.

Labour and skills shortages pose a challenge across

most sectors of the French economy and are
reported as one of the main barriers to
investment 75, The demand for skills is expected to

f cen R?ac&rt Na& Qe Ar d,DN&EdAT
investments in battery manufacturing and other

Net -Zero technologies.

Technology -specific
7 France faces a dependence on extra -EU
L2 imports, specifically for  batteries , with China

as its main import partner. France has the potential

to reduce this dependency thanks to its efforts to
attract investments covering the entire battery
value  chain ¥4, However, the increased
manufacturing capacities could lead to supply
chain vulnerabilites as they will increase
dependencies on raw and processed materials as
well as components and production equipment
which are currently primarily sourced from Asia.
Mat erial costs remain the primary cost drivers 385
and thereby negatively affect the price
competitiveness of EU manufacturers, which has
started a trend of automotive manufacturers such

as Renault %¢ switching to lower -cost lithium iron
phosphate (LFP) cells.

za:  Similar to its European counterparts, the

#¥® French solar PV manufacturing value chain
has been facing severe difficulties. Photowatt is
looking for a buyer 37 while companies such as
Systovi and Recom -Silia have gone into liquidation.
This is despite previously filled order books and
caused by a lack of price competitiveness with solar
panels being four times more costly than those
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https://economy-finance.ec.europa.eu/document/download/33a41e1a-8528-4f1e-a6ad-04880f3593e2_en?filename=SWD_2024_610_1_EN_France.pdf
https://www.eib.org/en/stories/verkor-battery-gigafactory-france-dunkirk
https://prologium.com/prologium-announces-e5-2b-gigafactory-in-dunkirk-france-and-greets-french-president-emmanuel-macron/
https://www.reuters.com/business/autos-transportation/battery-maker-blue-solutions-plans-2-billion-euro-gigafactory-france-2024-05-28/
https://www.actu-environnement.com/ae/news/industrie-photovoltaique-subventions-importations-production-france-europe-43853.php4
https://www.revolution-energetique.com/hecatombe-dans-lindustrie-solaire-francaise-une-nouvelle-usine-placee-en-liquidation-judiciaire/
https://www.iea.org/reports/france-2021
https://franceforbatteries.fr/french-battery-strategy/
https://www.electrive.com/2024/07/02/renault-embraces-lfp-batteries/#:~:text=The%20Renault%20Group%20is%20changing%20its%20policy%20of
https://www.revolution-energetique.com/qui-reprendra-le-dernier-grand-fabricant-francais-de-panneaux-solaires-photowatt/

which are expected to increase panel efficiency and
reduce the need for silicon and other materials 250

_( f €k ANQNy r AAQENAr AT Qe BB
A wind development 3! has attracted significant
investments in wind technology manufacturing.

Companies like Siemens Gamesa, General Electric, and
LM Wind Power have established facilities in the
country, positioning France as a key player in the
European wind industry. %82 An offshore sector deal
between the French government and the wind industry
targets 50% local content in projects by 2035, which is
expected to boost local manufacturing further. =23

imported from Asia 388, Chinese manufacturers can
undercut European prices as they dominate the
production and processing of polysilicon into PV
modules and Chinese imports have led to
overstocking in Europe following the closure of the
US market. 3#°

e

In 2023, the French heat pump value chain

s+ experienced a 14% decrease in sales of air  -to -
water heat pumps. This decline was attributed to
reduced new housing construction, uncertainty
around incentive schemes, and volatile energy
prices which overall negatively affected demand.
As a result, several manufacturers, including
Saunier Duval %! and Groupe Atlantic 3% resorted to
partial unemployment measures in the last quarter
of the year. However, there are also new planned
investments, such as a new manufacturing plant by
Groupe Atlantic in the Grand Chalon region
which could benefit should demand pick up again.

390

393

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.actu-environnement.com/ae/news/industrie-photovoltaique-subventions-importations-production-france-europe-43853.php4
https://presse.economie.gouv.fr/bruno-le-maire-et-roland-lescure-annoncent-de-nouvelles-mesures-de-soutien-au-developpement-de-leolien-en-mer-et-de-son-industrie/
https://www.france-renouvelables.fr/wp-content/uploads/2023/10/Wind-Observatory-2023.pdf
https://windeurope.org/newsroom/news/france-commits-to-40-gw-offshore-wind-by-2050/
https://www.revolution-energetique.com/hecatombe-dans-lindustrie-solaire-francaise-une-nouvelle-usine-placee-en-liquidation-judiciaire/
https://www.rystadenergy.com/news/europe-chinese-solar-panels-imports-installations-storage
https://www.ehpa.org/wp-content/uploads/2024/04/Pump-it-down-why-heat-pump-sales-dropped-in-2023_EHPA_April-2024.pdf
https://restructuringeventsprod.azurewebsites.net/restructuring-events/detail/201405
https://www.ouest-france.fr/pays-de-la-loire/nantes-44000/du-chomage-partiel-en-vue-a-lusine-saunier-duval-de-nantes-9fb92b7a-638a-11ee-88c8-2b606d147c84
https://www.groupe-atlantic.fr/News/GROUPE-ATLANTIC-investit-150-millions-d-euros-dans-un-nouveau-site-de-fabrication-de-pompes-a-chaleur-en-Saone-et-Loire-71-France

Country Factsheet Croatia

Key findings
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3% Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

3% Industrial production refers to total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAcEr AN&E&Brs ytN RdFf?&Nr
components and en  d-use products. The selection is reported in the Main Report.

3% |International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net

Manufacturing
Capacity

(% of
capacity)

EU -27

Additional
announced capacity
2024 -25

-Zero technologies in

Additional
announced capacity
2026 onwards

Industrial production
% of EU -27
(component
disclosure rate) 3%

Croatia

397

Import
dependence
(extra -EU)3%®

300 -350 MW/y “® «Negligible share of
.3=l_ 2% of EU - 350 - 550 MW/y EU_ production» 0.21
capacity ) (Disclosure: 100%)
- «Negligible share of
_L< mg;zzle“geim ) - EU production» 0.10
(Disclosure: 100%)
- At least two «Negligible share of
=5+ facilities 300 MW/y - EU production» 0.40
identified “2 (Disclosure: 100%)
«Negligible share of
gcliﬁfil:tsfic:jirntiﬁe d = = EU production» 0.26
b (Disclosure: 100%)
- «Negligible share of
o» i':‘igl::z':ges - - EU production» 0.03
(Disclosure: 100%)
«Negligible share of
A N/A N/A N/A EU production» 0.15
(Disclosure: 100%)
«Negligible share of
% N/A N/A N/A EU production» 0.15
(Disclosure: 100%)
At least three 1%
E facilities identified N e (Disclosure: 100%) e
] v v

Technologies

ol Crsime i =i Batteries ° Heat umps Electrolysers and fuel
photovoltaic and offshore d d h P Ip I Y
and solar thermal renewables Bk EEERS b Ee) (GEEEIE] cells
Sustainable & .
; Carbon capture Grid '_ -
E:g?naestﬁane ey and storage E technologies lQ Rataicaieiod Q Rataieliabilly
Croatiayr BAdQA n&EeD?2 Onde A SRWAY G A JRANWAE A QPP ONo eW Anr s A S5t NEN

modules are produced , with an estimated capacity of 300 esn fMgs f éu an dovespsoduser g, r
of lithium -ion batteries, but no estimates on its capacity could be found. Rimac Technology, a

producer of battery management systems, has announced that it will open an additional facility

producing 300MW/y stationary energy storage systems in 2025. 4% Two manufacturing facilities for

grid technologies were identified, EurOCable Group and Elka. However, their exact manufacturing

capacity is unclear. Next to these two existing manufacturing facilities, a EUR 100 million investment

397 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie s
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies
AADZ >>AR AADZ At NeNRea&N e?2ardDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r

Annex for information on the underlying data used; calculations of indicators; and limitations.

3% The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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https://www.reuters.com/business/energy/electric-carmaker-rimac-produce-stationary-energy-storage-batteries-2024-01-31/

is planned by the company TTCables for the construction of a new cable factory for medium and
high -voltage cables. 40
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https://www.ttcables.com/2024/08/01/our-new-cable-factory-for-medium-and-high-voltage-in-bedekovcina-croatia/
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Regulatory and incentive landscape

Policy framework

The Croatian Hydrogen Strategy sets out indicative possibilities for the development of the production,
storage, transport, and general use of green hydrogen with the aim of reducing CO2 emissions, as well as the
possibility of including the equipment production sector (such as electro lyser layers and bundles of fuel cells,
measuring and control equipment, sensors, etc.). Specific objectives related to the production of hydrogen
(low -carbon hydrogen and renewable hydrogen) and the storage and transport of hydrogen, including the
repurposing of existing infrastructure to transport hydrogen from the production site to the place of
consumption in the lo  ng term. Another objective relates to the use of hydrogen in industrial processes,
agriculture, etc., as well as developing the use of hydro gen in transport by providing incentives for the
purchase of hydrogen vehicles and vessels. A fourth objective focuses on education, research, and innovation

to ensure the development and commercialisation of new technologies in the production , safe use and
transport of renewable hydrogen.

Scope of the policy framework

#¥ 1 = 8 o & & B
\'%

Industrial permitting

Average Obtaining environmental permits for One -stop shop for No one -stop shop for
duration 407 industrial  activities  generally  takes permitting permitting has been
between 2 -6 months  (although, in identified

practice, the process can extend to up to 2
years due to necessary studies and
delays). “%® A location permit takes about
2.5 months depending on the size of the
land, Construction permits take up to 2
months, and use permits usually take up to
1.5 months to be processed. 4%

Brief summary of the permitting processes

The administrative procedure consists of obtaining a number of permits, approvals and contracts in the field
of: spatial planning, environmental protection, construction, and energy regulations (including connection to

the power grid, energy approval, energy permit, status of privileged electricity producer and else), but also

general procedures  such as concessions, easements and property -legal relations, local utility fees and the like.
The basic administrative procedure consists of 12 key administrative acts at five different institutions
Depending on the type, size and location, the project may include several acts and involved institutions. The

process usually begins with the planning of the location in spatial plans, followed by the environmental impact
assessment. In an administrative sense, the project begins with the issuance of an energy permit, the technical

410

definition of the connection to the network and obtaining building permits.

Delays in energy and environmental permitting are major factors in prolonging the overall process. The
Croatian Chamber of Commerce attributes this to insufficient administrative capacity, incomplete by -laws,
and overlapping regulations. Additionally, the Ministry of Economy and Sustainable Development points to

high staff turnover as a significant iss ue, further weakening administrative and institutional capacities. L

W A?& &Nr NAceQt &NWNAAr At Aan nNaE&BdandAF AdBNr QAA WA rdFf Ad., QAAAAG' MQaerr AA
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https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/Croatian%20Hydrogen%20Strategy%20ENG%20FIN%2022%208.pdf
https://www.hgk.hr/documents/vodic-razvoja-projekata-obnovljivih-izvora-energijelistopad-2023653fa85982655.pdf
https://mingo.gov.hr/UserDocsImages/UPRAVA%20ZA%20ENERGETIKU/OIE%20-%20PROCJENA%20S%20PREPORUKAMA%20ZA%20UKLANJANJE%20PREPREKA%20verzija%202%20i%20Odluka.pdf
https://planoporavka.gov.hr/UserDocsImages/dokumenti/Plan%20oporavka%20i%20otpornosti%2C%20srpanj%202021..pdf?vel=13435491
https://www.hgk.hr/documents/vodic-razvoja-projekata-obnovljivih-izvora-energijelistopad-2023653fa85982655.pdf

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

No relevant incentive instruments have been identified

Key incentive instruments
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Opportunities

General

>ceeArndAyr rAcEeAT
construction base in the energy sector can be an asset,
Qe?nANDZ R dAt
capital flows towards the green transition and green
investments to support its climate goals. The Croatian
Smart  Specialisation  Strategy  notably  steers
investments towards R&D and innovation and enabling
technologies that support its cli mate goals 42

-specific

Technology
E&j Regarding the manufacturing of energy storage
technologies , the Croatian electric carmaker
Rimac Technology will launch in 2025 a 300 MW
innovative stationary energy storage system in
Zagreb. %' While a pilot project has been launched in
2024 with another Croatian company, the technology
could become a strong export product thanks to its cost
competitiveness and efficiency. 47 The Croatian
carmaker notably announced a long -term deal with
BMW to produce high  -voltage batteries and intends to
expand to the rest of Europe. 8

S
.!I

Regarding solar components , Croatia is home to
Solvis, which currently has 2 factories that
produce modules and a total capacity of 300
MW. The company has planned an additional factory
with a capacity of 300 MW for the start of Q2 in 2025. An
opportunity also for domestic manufacturers is that
Croatia offers one of the highest potentials for solar
energy in the EU as well as favourable co nditions such
as a reduced VAT rate and support
agrivoltaic deployment. However, grid and permit
bottlenecks have b een seriously slowing down

deployment 419,
E There is potential in Croatia regarding
technologies  due to high export competitiveness
for both large and small insulated electric conductors as
well as liquid dielectric transformers. Current
manufacturing capacities are however low with only a
few companies such as EuroCable Group and Elka.
However, a EUR 100 million investment is planned

grid
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Challenges

General

Croatia faces a significant challenge in securing a
skilled workforce that meets the demand from its
companies, notably in renewable energy
engineering. Innovation and competitiveness are

also hindered by the lack of managerial and
entrepreneurial skills among its workforce 43 The
emigration of skilled workers is higher than for
other EU Member States which further affects
smart and clean energy companies 44 A second
challenge for Croatia is its lack of specialised R&D
institutions for solar PV and other Net -Zero
technologies such as grids.  #1°

Technology -specific

E‘Vj Regarding energy storage technologies ,

one of the fundamental challenges of

scaling up manufacturing is accessing the
necessary raw materials in sufficient quantities, as
discussed in the main report. Similarly to other
battery manufacturing hubs, Croatia relies on
extra -EU imports for batteries, mainly from China.
Although with 40% of extra -EU imports,
reliance remains lower than the EU average at the
EU level.
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https://stip.oecd.org/
https://mzom.gov.hr/UserDocsImages/dokumenti/EUfondovi/Report-on-Smart-Skills---7-2023.pdf
https://www.rvo.nl/sites/default/files/2023-02/Factsheet%20Renewable%20Energy%20in%20Croatia.pdf#:~:text=Croatia%20offers%20many%20opportunities%20for%20developments%20in%20the
https://www.reuters.com/business/energy/electric-carmaker-rimac-produce-stationary-energy-storage-batteries-2024-01-31/
https://total-croatia-news.com/news/business/rimac-battery-system/
https://www.drive.com.au/news/rimac-to-build-high-tech-batteries-for-bmws-next-generation-electric-cars/
https://www.pv-magazine.com/2023/11/30/croatias-solar-streak-marred-by-4-year-finalization-waiting-times/#:~:text=Croatia's%20promising%20solar%20market%20is%20due%20to%20the

the company TTCables for the construction of a new
cable factory for medium and high -voltage cables .*%

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.ttcables.com/2024/08/01/our-new-cable-factory-for-medium-and-high-voltage-in-bedekovcina-croatia/

Country Factsheet Hungary

Key findings

TAA? RAQOA? Ed AT @A NE Adey 'yir BAA? RAOA? &d AT OQAnAOdgar AB
ggtsrwmyut eR AenAX MC QAnAQdar U Rec kKAAAN&ET AADZ racx
T9suAncel ¢dBAMNAeR At N MOReQA nrAehlAcE 2GR "dat OQOARAQda
BeD2 ANr AADZ ONAAr s | DDHRA@IAEMAG Re Ad /N aN? MieMNer DA Dz, QA
n?B8nrs

UADZ r A ed AKX HEeDADAERWT At eENN AAEiWNree ¢ /NO2Areceed A& WN
rdAat A naeeD20OadeA ABe? AAdAF Ae MCé J sr KkdAAdeA uvl
neEeD20OndeAU Reac rekAAc @G AADZ At NeBAA NA NefD2ROA A A DA
ANQt ANeKef dNr s

UAANGEAAANQe AAA “QeR dk dend P AN dAANGEAA AN en AR & t NeABN
QeBneANAAr R r?20t Ar ONAAGEdR?FAA n?BnrR t NAA Ni Qt AA
AAAANGER da AKre tAr A t Ne é>! At AA >t dAA AADZ al
NANOA G OAK rAAAdO OeAY BaeMAAR AM  NrrerAMAn (A& O8Ot Al
QeBneANAA tAr A OQeAr dDNEAkAr tdft &AaAN eR BA&: NaA r
Ni neen BA&t NA rt AeN A NnNNg

e K4 0" REABNEENAAA' R 0?2 AfF Acer t Ar AAndeAAA raAcAaANF ¢l
rAEAANF T Ae r?2nnecn At N DNWNAenBNAA eR QANAA A N@Ytm
BAA? RAQA? ad AT QAW ANGgAr A NRe ke AMA dNr dA At N Qe?AAcE’s

UAD2 r A &g AK ryNd\B BWNGEAFIN D2 cAndeA eR gAD2r AacdAKk nN&B
r NAe AADZ BAr Ni ANADZ DN NADZHAF eA rnNQd. O OQda&Q?Br AA,

UAONAADWN dAmuNE?QBNWWAAET R gAONAAGY Nr AN dgA nAAOW Nx
ANOt NeAef dgNrs Vytdr JdAQOAK?DNr gAWNrABNAA r?2nneca Rec
dA aNAAAdeA Ae &ENANSAKAN NANaE?P'™ ANOt AeAef ¢fNrrgsvrNQr Nd
ND2 QAndeA dA AtN trDzZzZkef NA r NOAe &S

42! Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.
It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).
422 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ dA BeANAAcEr AN&Brs ytN RdF?&Nr
components and  end -use products. The selection is reported in the Main Report.

2% International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.
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Key descriptive statistics for

Hungary 4

Manufacturing

Capacity (MW), %

Additional

announced capacity
(MW) (2024 -25)

(MW) (2026 onwards)

Net -Zero technologies in

Industrial production
% of EU -27
(component

Additional
announced capacity

Import
dependence
(extra -EU)**

of EU -27
s 100V400 MWly *7
Friy (2% of EU

capacity )
_< No facilities
A identified 2

40000 - 42000

e MWhly 2
(17-18% of EU
capacity )
At least five
facilities identified
ﬁ No facilities
identified
6 N/A
&
e N/A
N/A

OB

150- 250 MW/y

15000 - 16500 MW!/y

N/A

N/A

N/A

disclosure rate)  **
1%

1790 2000 MWy (Disclosure: 76%) 0.39
) (Disclosj:z:: 47%) 0.86
98000 - 155000 MW/y (Disclosifzj 100%)
- (Disclosj;){eo: 47%) 0.33
) e 0.01

(Disclosure: 79%)

«Negligible share of
N/A EU production» 0.13
(Disclosure: 83%)
«Negligible share of
N/A EU production» 0.05
(Disclosure: 80%)
1%

e (Disclosure: 62%) 0.37

v
v

Technologies

Solar

photovoltaic

and solar thermal _l_
Sustainable
biogas/
biomethane

Wi

0? AP AEryr

Onshore wind
and offshore
renewables

Carbon capture
and storage

BAJA nEeD2 QadeA

estimated capacity of around 7.5 GW and

Heat pumps Electrolysers and fuel
and geothermal cells

a Data reliability

Batteries
and storage

Grid
technologies

m Data coverage

RAOJAAdNr JAQA?DN fA© uAAeWAande.

the EcoSolifer solar cell manufacturing facility in Csorna

with an estimated capacity of 100 MW. Substantial manufacturing facilities for batteries are

announced by Automotive Cells Co SE (40 GWh, although the starting date is unknown ), SK
Innovation (30 GWh by 2028) and Eve Energy (28 GWh ready by 2026). Four manufacturing facilities

of heat p umps, which, include a newly built facility by the Swedish manufacturer Qvantum. 430

2 OAN? RAQA? &€ AF QAnAQdar DAAA dr neeWdDANDZ Rec rekAc @&GR R dADZ A? cKdVBNr R kAanaR

TAA? RAQA? & Af OANnAOQdar DAAA dr MelaeA WANYQK Akese P RIeNE sA tFNe e AttNNA@  nNPABnm AADZ Reac A
Ake®% N Reace Rt dQt Ae DAAA dr AWAJAAKAN dA rnNQd. Q Qe?ArncdNrR AN aA\DZeca At N A
dDNAAGR"s TAA?RAQA? &g Af QAnAQdar DAAA dr AT ndQAAAT Aen AWAJAAKkEANMNReaE RAQJA(

AADZ >>AR AADZ At NeNRea&N ©?2AardDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r
' \ANReace dAReacBAndeA eA At N ?ADNcEAr AF DAAA ?2r NDB QAKQ? AAndeAr eR JADHQAAe Er S
25 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

%6 |mport dependence is calculated as the ratio of EU to non MC dBneaear dA A INBkNcE AAAANyr dBneaea KkArt Nas
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https://www.pv-magazine.com/2023/09/21/qvantum-plans-heat-pump-factory-in-hungary/

MY eA?2Aade A R o0?2AFAcEryr JdAANGEAAAQeAAK

As illustrated in Figure 1, Hungary is found to be an internationally competitive exporter of heat pump
components , such as centrifugal pumps, heat exchange units, and electric generating sets. 431 For the
latter, Hungary increased its exports by 52% between 2015 and 2022 to EUR 290 million, boosting its

RCA index by over 130% during the same period. With an RCA of 21, Hungary outperforms both China

and the USA in terms of competitiveness for this ¢ omponent (Figure 2). 4% Considering these three
heat pump technology components together, Hungary is estimated to have over EUR 1.1 billion in

untapped export potential. Moreover, these components have a relatively low export concentration,

suggesting that their export markets a re not dominated by a single exporter.

Hungary is also a competitive exporter of electrical static converters , an essential component in solar

PV technologies. For this component, Hungary is estimated to hold over EUR 1.8 billion in untapped

export potential. However, this component is calculated to have a considerably high rate of market

rAn?@AndeAs ytdr dr naedBAcgdAr D2 N ae xpott df s ampoGeatB n NA A g W N
holding 39% of the global export market share in 2022, followed by Germany (8.6%) and the USA

(4.7%).
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ndat AA é>! AkeWN ns fdfF?2&N n n&Akear At NrN QeBneANAaAr ?2rdAF AtN éNWNAANDZ
0?Af A" y&EA NQEN@Re eBAAGND e NaEy t grns QADNI  dr ?2r NDZ Ar AA dADZHQAAecE R A Qe?AAG' yr
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dAANEAANde ANAK DANBAAD3
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RCA growth in %, between 2015 and 2022
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Regulatory and incentive landscape

Policy framework

Hungary's National Hydrogen Strategy e?AKdANr At N Qe?AncE'yr WdrdeA Reca
make Hungary an active player in the European hydrogen space. One of the medium -term objectives
identified within the framework of industrial development is to increase electrolyser manufac turing capacity

mostly based on licenses, in cooperation with international partners. The strategy also foresees the
establishment of two new hydrogen valleys in Hungary.

The ., Ande AAK =AanN&E’™ uAD2r Ac' suppars the\dreation'of @ Hupgarianybdttery, ealie
chain based on high Hungarian value -added services and production, and the joint value creation of
international and national actors that are embedded in the European ecosystem and committed to
environmen tally and socially sustainable battery production. The strategy includes measures such as
providing national regulatory frameworks building on EU -level regulation to create new business
opportunities, developing financial instruments to support sustainable technologies for innovative clean
technology companies in the battery value chain, creating incentives to finance sustainable investments and

providing financial support for workforce training along the entire value chain.

The National Clean Development Strategy 2020 -2050 identifies some intervention areas linked to
stimulating the use of renewables. One of the main goals set by the government is to increase the resilience

and sovereignty of the country notably regarding high -tech and green technologies development. To rea lise
these goals, the strategy sets several objectives. These include providing a supportive environment and

dedicated financial resources for micro, small and medium -sized enterprises that use innovative and
environmentally friendly solutions to strengthe n their market opportunities, specific (ad -hoc) tender programs
for targeted economic stimulus interventions and a continuous dialogue with stakeholders.

Scope of the policy framework

- - o> &6 & K

V] V] v V] v [V] [V] [V]

+

Industrial permitting

Average The average duration is usually at least one year One -stop shop No one -stop shop
duration 432 and may extend depending on specific for permitting for permitting has
circumstances (e.g., a project having been identified

archaeological significance). Environmental
permitting procedures usually take between
half a year and a full year from the application
phase to the obtention of the permit.

Brief summary of the permitting processes

No specific permitting procedure was identified. For manufacturing plants, land permits  are usually required
for securing the construction area, additional permits may apply depending on the manufacturing capacity
and technology used.

Environmental protection permits for activities with significant environmental impact listed in Annex 1 and
Annex 3 of Government Decree 314/2005 (XIl. 25.) are required. Environmental permits for specific activities
(e.g., battery plants, geothermal energy production facilities, wind pow er plants and wind farms above a

WAYE &Nr NAcQt aENWNAAr At An nNaE&BdandAFf AdBNr QAA WAar rdfAd, QAAAKE' MQaerr AA

AADZ At N AAA?2cEN eR At N NOeAeBdQ AOadW¥dar AEeN tNr DANANEBdAAAAr eRNa&t N

rQenN

NBdrrdeAr ec F eNAANE NAWJEe ABNAAAKA &drtr R r?20t Ar kAAANGE" naEeD2OQOadeAR BRANA

11 @© 11 =411

nneeAQt NDZ ndgat OA?2adeAR Aw naNiON, OscN t dft A7 QeAANi a

nns

INNANBNAAAGT JAW¥NraAdfArdeA AADZ AReacBAndeA k' A?2atecdadNrR ea& At NA
t NAt NEARAEe ABNAAAK dBnAQA Arr NrrBNAA dr &Ne?da&NDZ uA reBN Qe?ArcdNrR nN&Bdna
& AtN n?kAdOR ~dat AnnNAA rAAPNr R?PEAt N& ANAF At NAQAF At N eWNEAKA nEeQNrr s
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t 49t QAA Ni ANADZ AdBNAJANrs s=ceYNQar &Ne?daedA? AA NAY¥YdEe ABNAAAK ¢dBnAQa Arr N
ecNeW NeR ADDHAdeAAAX RAOaeacr OQAA rdfAd. QAAAKT nee AeAf At N nNE&BdaadAFT nae
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https://kormany.hu/dokumentumtar/magyarorszag-nemzeti-hidrogenstrategiaja
https://kormany.hu/dokumentumtar/nemzeti-akkumulator-iparagi-strategia-2030
https://kormany.hu/dokumentumtar/nemzeti-tiszta-fejlodesi-strategia

certain capacity or located in protected natural and Natura 2000 areas) are subject to an environmental
impact assessment procedure.

The single environmental use permit (IPPC permit) may be issued as a permit for activities listed in Annex 2 of
Government Decree 314/2005 (XII. 25.). The issuance of an IPPC permit is subject to a single environmental
permit procedure (possibly in conjunction with the environmental impact a ssessment procedure).

The environmental impact assessment of a renewable project is required if the project exceeds certain
thresholds in terms of the size of the land or the installed capacity and pursuant to a preliminary assessment,

the project has a significant impact on th e environment (see also above). If a project is subject to
environmental impact assessment, the activity may only begin after the issuance of the environmental
protection permit.

Additionally, other permit procedures may include building permits and grid connection agreements (with
the Hungarian transmission system operator (TSO), MAVIR Zrt. or the distribution companies).

The industrial permitting process is partially digitalised, but the level of digitisation is not at the point where it
is truly a one -stop shop ora fully integrated process. The building permit procedure is fully digitalised by using
the electronic documentation system.

Procurement

No relevant procurement rules have been identified.

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified 34 NZIA have been identified

Key incentive instruments

New subsidy scheme under Government Decree No. 210/2014 (VIII.27) (A 210/2014 (VII1.27.)
Korméanyrendelet szerinti Uj tamogatasi rendszer)
2023 V2025 Grants and/or tax advantages yenAK RIADHAT AWA
billion
Technologies: Batteries and Eligibility: According to the Available support: The intensity
storage technologies, solar regulation, the amount of of support in Budapest cannot
technologies, wind technologies, support for investments varies exceed 15% of the eligible costs of
heat pumps and geothermal depending on cities and district the investment, max EUR 150
energy technologies, electrolysers capitals and is determined by the million at current prices. In
and fuel cell technologies, CCS eligible costs of the investment. settlements outside Budapest,
technologies the investment support cannot

exceed 35% of its costs, provided
that the level of suppor t is no
more than EUR 350 million. The
support amount takes into
account the significance and size
of the investment. The subsidy
cannot be higher than what the
investor could demonstrably get
for a similar investment in a third
jurisdic tion outside the EEA or
more than the amount needed
to cover the financing gap.

Description: ~ This 2023 amendment to Government Decree 210/2014 aims at facilitating investments in Net -
Zero technologies manufacturing. The new provisions introduce subsidies into Net -Zero technology
investments in the country. The measures have been screened and approved by the Commission following a

review under the GBER process.

Recovery and Resilience Facility REPowerEU Chapter: Investment 4: Building green
economic _manufacturing capacity (Magyarorszag Helyredllitasi és Ellenalléképességi Terve
REPowerEU -fejezet: Beruhazas 4: Zold gazdasagi gyartokapacitasok kiépitése)
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https://kormany.hu/dokumentumtar/210-2014-viii-27-korm-rendelet-modositasa
https://archive.palyazat.gov.hu/helyreallitasi-es-ellenallokepessegi-eszkoz-rrf
https://archive.palyazat.gov.hu/helyreallitasi-es-ellenallokepessegi-eszkoz-rrf

2024 - 2026 Grant yenAK RIADHAFT AWA

million
Technologies:  Potentially all Eligibility: Manufacturing Available support: Aid intensity:
capacity development  and maximum 50%
service expansion projects that
result in a product or service that
contributes to the green
transition may be eligible.
Description: ~ The aim is to create and develop green industrial manufacturing capacity and services. The
scheme notably supports investments in the production of Net -Zero technologies.
Vocational training in hydrogen technology (Hidrogéntechnoldgiai szakképzés)
Since 2023 Skills programme Type of programme:
Post -secondary education
programme
Technologies: Electrolysers and Description:  The Hydrogen Technology Association and DUNAGAZ
fuel cell technologies Gas Industry Education and Qualification Ltd. launched a training

course for hydrogen technology specialists. The training program
aims to enhance know -how and expertise in Hungary. The general
goal is to tra in engineers who have the appropriate technical
knowledge and skills in the field of operation, production and further
development of fuel cells and related hydrogen technology
equipment for the specialized areas of the mechanical industry and
energy sector.



https://hh2.hu/index.php/hidrogentechnologiai-szakemberkepzes/
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Opportunities Challenges
General General
lr o0?AFAc" ntArNr e?aA QeAAR d Thelabour shortage is a significant concern among
Transition Fund (JTF) and other initiatives to support Hungarian companies, which is not necessarily
economic diversification and clean energy projects in limited to highly skilled labour. Hungary has
affected regions . Three of Hungary's regions are eligible therefore started attracting foreign nationals
for funding from the JTF, which will also support the through temporary agencies including Serbians,
reskilling of the workforce with the potential to support and Ukrainians but also guest workers from other
skill development in Net  -Zero technologies. third countries such as the Philippines 435,
Technology -specific Technology -specific
In terms of lithium -ion battery production The labour shortage is particularly an issue in

o2 capacity, Hungary is one of Europe's leaders and 2 the battery value chain ~ where many jobs
the country has high ambitions with its 2024 National have been created with companies attracting
Battery Strategy aiming to increase production to 87 workers from each other, other value chains and
GWh by 2030. Hungary benefits from its attractiveness third countries. Current retraining and vocational
to foreign direct investment for Asian firms as the training programmes in Hungary are struggling to
country can serve as "a bridge between East Asi an provide the necessary skills for the battery
battery manufacturers and European automotive industry 4%,
OEMs" while also providing cheaper labour costs, cheap
land and natural resources and subsidies =B o While Hungarian  battery companies cover

rg For heat pumps and geothermal energy , while the whole value chain (apart from raw
0n|y being a minor producer (eg of pumps and material eXtraCtiOn), Hungary faces a hlgh extra -EU
compressors, thermostats and regulators ), Hungary is  import dependency of 67%  **° due to the overall
particularly competitive for centrifugal pumps, heat dependency of the battery value on Asian su ppliers.
exchange units and electric generating sets and has a
combined untapped export potential of over EUR 1.1

billion *7. Moreover, the domestic market has also huge
potential with the government aiming to install at least
100,000 systems or 400 MW of heat pumps by 2030.
Similarly, Hungary has a huge potential for the
deployment of geothermal energy especially for district
heating according to the IEA 4%,

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential

Al Re@&DZ ! AAK" AdQA yvnnoUR So?2APAcer RdAA NArN dBBYisEAndeA ae BNNaA KAke?c rte
BIaEAeAN > dgaER?r" unvnnveyUs Yt N kAaAaANcE keeB dA o0?AfFAc'f >eBnAAdNr eR At N WA/
LW Ad AARAEN

WHANN AtN AkeWN é>! Rece o?2Af Acr AADZ AtN rNOAdeA A XEAAA relRa®NrecAADZ BNAt e
dARecBAAdeA A At N ?2ADNcEA" JAf DAAA ?2r NDB OQAKO? AAndeAr eR dJADZOQAAecEr S AADZ Ad,
WM yNPNNUYUR 0?AFAGIANNNF RS UMI R eeAsrg @ s/ R e g ONAQNAT Aesr =h ¢ sn

W3 ErAeAN > dgaER?r" unvnnveyUs §t N kAAaANcE keeB dA o0?AfFAc'f >eBnAAdNr eR At N WA/
1w Ad AARAEN

WHNN At N AkeW N DNrQa&EdnadW¥N raAadradOr Reac o0?Af Aer AADZ At N rNQOaded oA XEAAA
Annex for information on the underlying data used; calculations of indicators; and limitations.
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https://www.emerald.com/insight/content/doi/10.1108/OXAN-DB285183/full/html
https://library.fes.de/pdf-files/bueros/budapest/20101.pdf
https://www.iea.org/reports/hungary-2022
https://library.fes.de/pdf-files/bueros/budapest/20101.pdf

Country Factsheet Ireland

Key findings

TAA? RAQA? e AT QENKBADNADEAAN? RAQA? €d Af OQANR@YdAANAOQEe Ke T
AKdBdnND3

UADZ r A edAA e @NHANBADTEENAAN GAD2r A cEdAA n EesDRBC A A dre A
AenAK MC naeeD20OAdeAU dA OeBneANMNMNMERN&EAJ OB ek 6B RA AU
ANF AdFf gk AN rt AeN e R 7 MG DA ceNI? Rre i DI MBE & Ade ANG AdF d ke
MC nEebD20OandeAU ReaE OQeBneANAAerA Ao AaG QMWDZkAN NPae BNADE Re/al

UAANGEAAANde AAK “HAecNAdreDE] /OerB NN R ¢ ajffilin ne £t N QeBneANA/
WAK?N Ot AQAT NANOA&EdQ JdAANF cAANDZ Qdea?gn N RAG®B N
rdf Ad, QAAAAKT tdFtNae é>! At AA >t gAA AADZ At N ChAl s

®e AdQ" RceABNEeNARAA' R ucRRRADZ Rr g dADZ u AD2dr/M agAMQ N /
r?nnecn AWN RRGBBA?RAQA? &dATW N&R ADPN®T ARAeE?r g NA A A

UAD2 r A & AK ryNd\B PANGEAfF IN D2 cAndeA eR gAD2rAcdAK nNEBY
i Nee &AAFNr kNASNNA ns ae vo BeAatr Reac NAWJdaEe ABNA/

UAONAAQYW N  dAuME?BENAAAXDR GAQONAAGWNr AcN dgA nAAQNNC
ANOt ANehef dNrs ytdr JdAQA?DANr At N Edr &?nad%N yNOt Ae kX
At N DRYNAenBNAA eR &NANSAKAN NANEfr Ne?dnBNAA AAL
nee? €eABBNr Ac&N dA nAAON naeeW dDIHEAFT WeOQAandeAAA AcAdAcC
NAN@Ef ™ dJAD2ZrAEqNrs

4 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

42 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAcEr AN&Brs ytN RdF?&Nr
components an d end -use products. The selection is reported in the Main Report.

443 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Ireland 444

Manufacturing Industrial production

Additional Additional Import
dependence

(extra -EU)**

Capacity % of EU -27

announced capacity announced capacity

0, -
(% of EU -27 2024 -25 2026 onwards

capacity)

(component
disclosure rate)  **°
«Negligible share of

"
"

At least one facility

Aan - e 250 - 350 MW/y - EU production» 0.94
r 7 1% 447
I Lisd (Disclosure: 68%)
q( No facilities : } 1% 014
i\ identified ¢ (Disclosure: 58%) :
. . At least two «Negligible share of
-5+ facilities - - EU production» 0.77
identified *#° (Disclosure: 86%)
5 No facilities «Negligible share of
identified S S EU production»
b (Disclosure: 59%)
- Negligible share of
No facilities « .
identified - - EU production»

(Disclosure: 84%)
«Negligible share of
N/A N/A N/A EU production» 0.74
(Disclosure: 72%)
«Negligible share of
N/A N/A N/A EU production» 0.46
(Disclosure: 70%)
«Negligible share of
N/A N/A N/A EU production»
(Disclosure: 74%)
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Technologies

Solar _{ Onshore wind " = B ° s
. — pumps Electrolysers and fuel
- Z:gmgglg?ﬁermal _L ?::evsgsg:e and storage and geothermal cells
Sustainable .
8 & Carbon capture Grid B
6 g:g?ne;/h e oy P E RS YiQ Data coverage a Data reliability
Ireland y r BAQA nce D2 Oa d, eigh bakdti€sk the Xpidtech iR Satwaykagd Li -Geniin
Tipperary, while Nines photovoltaics produces solar PV cells in Dublin. Eirsun has announced the
opening of a facility producing solar PV modules by 2024 , with an expected capacity of 250 - 350
MW per year.

“ CAANYPRAOA? @ Af QANnAQdAa"T DAAA dr nEe% dDANDZ Rec reAAc @GR S dADZ A? ckdWNr R kAanal
TAA?RAQA? &dAf QANRAQdar DAAA dr MelhaeA YAANHQt MkeANe FRIeNE sa tfRe ae A tNN@  nNABnm AADZ Rea A
AkeWN Rec RtdQt Ae DAAA dr AWAJAAKAN dA rnNQd, Q Qe?AncdNrR AN alDZecan At N A
ADNAANGRTs TAA?RAQA? &g AP QANAQdAa"™ DAAA dr A" NndQAKAr Aen AWAQAAK#ANMNReace RAQJA(
AADZ >>AR AADZ At NeNRea&N ©?2aArdDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r
! AANRec gARecBAndeA A At N ?ADNEA" AF DAAA ?2r NDB QAAKQ?AAndeAr eR dADHQAnreaEr S
45 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

“yuBneaAn DANNNADRNAQN dr QAKQ? AAANWIZ AlB nretah reAng eA oA BN an eff ANMeAN Yy r g Bneea kArs Nas
“TITAAN?RAQA? @ Af QARAQda"T dr naee® dDANDZ Ni QA?r W NAr Rec rekhkAc nteneWeMMrAdQ BeD2
BAA? RAOA? ®&d AT s

“SqAAN? RAQA? € Af QAnAQdar &ENAAANr eAA'" aAe AtN naeeD2QadeA eR RdADZA?ac&kdANrR dA
AADZ At Nd& QeBneANAAr R dAQA?DHA? F NAckei Nrs

W IAAN?RAQA? @ AF QANRAQdAdNr AN naedBAcdA™ ENAAANDZ ne At N nced? OR PfugdyR® R Kk Aa A N
ANMDZIDR NAQsUR AADZ kAaaANcE™ QeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne
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Evolutionof Ireland yr dAANGEAAAde/gAK ner dgadeAdA

Ireland has emerged as a  competitive exporter of two key components in the solar PV value chain

electric integrated circuits and plastic components. Between 2015 and 2022, Ireland significantly

enhanced its competitive position in these markets, with the RCA for electric integrated circuits

reAedAP kr nvuvy AADZ Rea nA&AAr ad G RQAeTE gleckoNidintegrated circiits * us u acaNAAA
reached almost 6, eclipsing major export competitors such as China and the US A. Nonetheless, the

landscape of Irish exporters remains relatively constrained, with only a limited number of key players

actively partic ipating in the marke  t.

Regulatory and incentive landscape

Policy framework

The Offshore Wind Industrial Strategy focusing on action in 2024 and 2025, sets out a pathway to 2030 for
Ireland to become internationally recognised as a source of growing entrepreneurial companies that offer

innovative value propositions to the offshore wind sector both at home and oversea s. Measures within the
strategy to strengthen manufacturing capacities include the establishment of an Offshore Wind Centre of

Excellence (OWCE) in Ireland to facilitate collaboration between supply chain companies, government

agencies, and education insti  tutions to access and implement new technologies, such as floating offshore

wind and digital solutions, to address industry challenges and enhance sector competitiveness.

The strategy will investigate Green Energy Industrial Parks, aiming to provide comprehensive property, utility,
and infrastructure solutions on a large scale. These parks would attract significant investments, situated

alongside renewable energy generation sites. This approach creates new industrial opportunities, especially in
areas where complementary renewable energy sources like offshore and onshore wind are available or can be
developed.

The strategy aims to deliver up to 5,000 jobs in the offshore wind sector and related industries.

Scope of the policy framework

# A = & 6 & E
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Industrial permitting
Average It can take up to 15 -24 months to process One -stop shop for No one -stop
duration 40 licenses such as Industrial emissions permitting shop for
licences within the EPA. The length of the permitting has
procedure depends on the nature, size, been
and complexity of the project. The identified

planning authorities make decisions
within 8 weeks with an additional 4 weeks

allowed for applications that require an
environmental assessment.
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https://enterprise.gov.ie/en/publications/publication-files/powering-prosperity.pdf

New legislation in October 2024 means
that timelines are being introduced for

appeals as well as the various consent
applications made directly to An
Coimisiin Pleanala, including Strategic
Infrastructure Developments.

These periods will range from 18 weeks for
appeals of decisions of planning
authorities, to 48 weeks for Strategic

Infrastructure Developments.

Brief summary of the permitting processes

The overall permitting process includes the obtention of several permissions or licences . There are 67
permits/licences across 18 Issuing Bodies. The main permits are issued by the Planning Authorities and the
Environmental Protection Agency (EPA).

Examples of EPA permits include Integrated Pollution Control (IPC) licences and Industrial Emissions (IE)
licences . These licenses are to prevent and control pollution from industrial activities . The administrative
process for obtaining an IPC or IE license begins with the operator of a proposed industrial facility submitting

an application to the EPA | detailing the activity, potential emissions, proposed control measures, and an
assessment of the environmental impact. The applicant must also publish a noti ce of the licence application
in a local or national newspaper and erect a site notice to inform the public and invite submissions or
observations within a specified period. The EPA reviews the application, considering the potential impacts on

air, water, and soil, and may request additional information. Consultations with relevant bodies, such as local

authorities and the Health Service Executive (H SE), are conducted. Based on the assessment and
consultations, the EPA decides to grant or refuse the license . The decision is published, and those who made
submissions or observations are informed.

An Environmental Impact Assessment Report (EIAR) often accompanies an IPC or IE license application. The
EIA process involves

1  screening to determine whether a project requires an EIA,
1  scoping to determine the content and extent of what should be covered in the EIAR,

1  preparation of said EIAR which describes the likely significant effects of the project on the
environment and measures to mitigate these effects

For industrial emissions, licensing, and integrated pollution control, the majority of the application , including
the submission of the EIAR, is digitalised however , there are requirements to erect physical site notices and
publish notices in local newspapers. gl

In addition to an IPC or IE licence, planning permission  “°? may also be required  for the proposed industrial
facility. In such circumstances, a planning application is submitted to the relevant planning authority or to An

Coimisiin Pleanala (as may be appropriate for certain large -scale projects) . The planning application may need

to be accompanied by an EIAR, to address environmental matters not covered by the EIAR submitted with

the IPC or IE licence application. As part of the planning process, a public consultation  will be held, providing

an opportunity  for the public and , inter alia, environmental agencies to make submissions  or observations on
the planning application and any accompanying EIAR. |, The planning authority or An Coimisiin Pleanala will
decide whether to grant permission, subject to or without conditions or to refuse permission. The enforcement

of conditions attached to a grant of planning permission is a matter for the relevant planning authority. A
decision of the planning authority may be appealed to An Coimisitn Pleanala.

Similar to the process for IPC and IE licences, the majority of the planning application process, including the
submission of the relevant EIAR, is digitalised. However, this can depend on the individual systems in place by
the local planning authorities where the project is located 453 Notwithstanding the ongoing requirement to

erect physical site notices and publish notices in local newspapers , all planning authorities are moving towards

the implementation of a digitalised planning application process.
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https://www.epa.ie/our-services/licensing/industrial/integrated-pollution-control-ipc-licensing/how-to-apply-for-an-ipc-licence/
https://www.opr.ie/wp-content/uploads/2022/10/Planning-Leaflet-10-A-Guide-to-Planning-for-the-Business-Person.pdf
https://www.epa.ie/our-services/licensing/industrial/industrial-emissions-licensing-ied/how-to-apply-for-an-ie-licence/
https://assets.gov.ie/282319/b82783de-f66b-49e1-9bd2-ed2d6442b199.pdf

While not acting as a one  -stop -shop, t he Sustainable Energy Authority of Ireland (SEAI) operates the Single
Point of Contact % for guidance on the licencing and permitting requirements for renewable energy projects
in Ireland (including solar, wind, thermal, battery storage and district heating).

Procurement

No relevant procurement rules have been identified . The provisions of the NZIA will apply.

Regulatory sandboxes

Existing No relevant regulatory sandbox has
sandboxes been identified

No plans for a
relevant regulatory
sandbox have been
identified

Plans for regulatory
sandboxes under the
NZIA

Key incentive instruments

Disruptive Technologies Innovation Fund (DTIF)

Since 2018 (annual calls) ~ #°¢ Grant Total amount available under
the Fund: EUR 500 million, Total
amount awarded to date: EUR
371 million 7

Technologies:  Potentially all. %8 Eligibility: ~ Open to projects that Available support: All projects

will potentially alter markets, should be seeking minimum

alter the way businesses operate, R? ADHAF eR &nss B
involve the  creation of new years. Each project is to have at
products, or contribute to the least three independent partners
emergence of new business seeking funding from DTIF,
models 4% including at least one SME and

one other enterprise partner.
SMEs can claim no more than
50% of their eligible costs,
whereas large companies can
claim no more than 40% of their
eligibl e costs. Research
organisations (including
colleges) can claim up to 100% of
their eligible costs but can
receive no more than 50% of the
total DTIF grant aid  per project.

Description: ~ The Disruptive Technologies Innovation Fund seeks to invest in the development and
deployment of disruptive technologies and applications on a commercial basis, drive collaboration between

u &N & A A DF-classrraseaitDBase and industry, facilitate enterp rises to compete directly for funding in
support of the development and adoption of these technologies and seed a new wave of start -ups. The Fund
supports projects addressing one of the six National Research Priority Areas, including manufactu ring and
materials.

Green Tech Skillnet

Since 2014 (annual calls) Since 2014 (annual calls) Since 2014 (annual calls)

Technologies: (Offshore )  wind , Description:  The Green Tech Skillnet is an enterprise -led network

grid and solar technologies facilitating the workforce and development needs of the lIrish
renewable energy industry. The network is co -funded by Skillnet

Ireland and Network companies. Skillnet Ireland is funded through the
Departm ent of Further and Higher Education, Research, Innovation,
and Science. The network in its previous guise as Wind Skillnet,
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https://enterprise.gov.ie/en/what-we-do/innovation-research-development/disruptive-technologies-innovation-fund/
https://windenergyireland.com/training-development/green-tech-skillnet
https://singlepointofcontact.seai.ie/
https://www.enterprise-ireland.com/en/supports/claims/dtif-rd-i-revenue
https://enterprise.gov.ie/en/what-we-do/innovation-research-development/disruptive-technologies-innovation-fund/
https://enterprise.gov.ie/en/publications/publication-files/dtif-call-7-guide-for-applicants.pdf

Skills for the Green Transition

Since 2024

Technologies:  solar, offshore wind
batteries and storage, heat pumps
and grid technologies

successfully delivered value -added training and networking activities

to the wind industry over the past 10 years through its contracting
organisation, the Wind Energy Ireland (WEI). Since 2014, the network

has successfully engaged 1,149 trainees over 2,05 0 training days
equating to approximately 25% of those employed within the wind
industry in Ireland.

Skills programme Type of programme: Upskilling

Description:  The Department of Further and Higher Education,
Research, Innovation and Science supports numerous initiatives to

meet the challenges and skills needs of the green transition V from
developing transferable green skills for life to specific requirements for
emerging green sectors such as Near Zero Energy Buildings/ Retrofit,
eMobility and sustainability.

The national agency  SOLAS has recently launched a new National
Strategy on Further Education and Training ( FET) Skills for the Green
Transition. This Strategy outlines how the FET sector can ensure the
challenges and skills needs associated with the green transition are

met, including by developing new courses, updating curricula, and
expanding clear FET pathways.

Skills and training initiatives developed in recent years include the
establishment of a dedicated skills and workforce Workstream as part

of the cross -government Offshore Wind Energy Programme; the
expansion of green skills courses through the Human Capital Initiative

and Springboard+; and the development of enterprise -focused
sustainability courses in the FET sector.

In recognition of the growing importance of green skills development,
ADDZHAde AAKX R?ADHAFT eR &sB tAr KkNNA
NTF Skills Package, to allow SOLAS and Skillnet Ireland to develop
targeted interventions in areas including renewable e nergy and
offshore wind, sustainable construction, and electric vehicle skills.



https://www.solas.ie/f/70398/x/135e0f3789/solas-green-skills-strategy-2030.pdf
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Opportunities

General

Ireland boasts a high attractiveness for international
investments due to high productivity, a skilled
workforce, policy stability and a business -friendly
environment %%  Specifically, u&NAAADZ r
Excellence promote collaboration between industry

and research institutions and Ireland has prospects to
advance manufacturing in emerging technologies such

as hydrogen, bioenergy, ocean energy and offshore
wind. 46

>

Technology -specific

s,
A
ARN
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In the solar value chain, Irish competitiveness
has been particularly strong for electric
integrated circuits and plastic components . This
could unlock further growth of the sector as these
components have a respective EUR 8.9 billion and EUR

420 million estimated untapped export potential. 463

_{ ucEeNAAADZ r WiRIR r Indestédl  Strategy
)\ foresees several measures to strengthen its

manufacturing capacities including the set -up of
an Offshore Wind Centre of Excellence and Green
Energy Industrial Parks.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on

Challenges

General

A challenge to the timely delivery of projects is the
range of permits (67 permits/licences) required
across 18 Issuing Bodies. It  can take 15 to 24 months
to obtain all relevant permits under the EPA. There

is a need for a more effective and efficient link
between the various consenting regimes. 462

Technology -specific

Ireland faces a strong extra -EU import
dependenc y for solar with 9 4% of extra -EU
imports and for batteries with 77% of extra -
EU imports. “* Generally, there is a high import
dependency in Ireland across the Net -Zero
technologies.

Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential
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Annex for information on the underlying data used; calculations of indicators; and limitations.
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https://www.imd.org/entity-profile/ireland-wcr/
https://www.iea.org/reports/energy-policies-of-iea-countries-ireland-2019-review
https://windeurope.org/intelligence-platform/product/grid-access-challenges-for-wind-farms-in-europe/

Country Factsheet Italy

Key findings
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465 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

466 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAcEr AN&Brs ytN RdFf?&Nr
components and en  d-use products. The selection is reported in the Main Report.

47 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net

-Zero technologies in Italy 468

Manufacturing " Additional Industr_lal
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N & Carbon capture Grid r_ -
6 E:g?naestﬁane ey and storage E technologies ‘Q Rataicaieiod & Ratalicliability

Italy is a strong Net -Zero manufacturer, especially in the solar PV, wind power, and grid technology

valuechains.ltaly yr BAQA n&e D2 QA de A - &A dfghdre wird) power thdustry inchideeha

Vestas offshore blade facility in Taranto, and the eTaBlades (part of Nabla Wind Hub) facility in Fano.

unAKr dr AAre teBN aAe reBN R AtN MCyr KAcEfNE BAA?RAQA?
gaNNAnersNEyr efA?A gdf ARAOAeE" JdA AdOQOdAr R mdat A O?ccENAA enl
is reportedly expected to increase to 3GW within 2024 474+ and Futurasun in the Veneto region. Italy

is also an EU and global leader in the production of cables and systems for power transmission and

distribution, owing, in large part, to the presence of the Prysmian Group in the country . Announced

manufacturing facilities include f AAB f n GWh battery production facility to be opened by 2028

in the Campania region.

468 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

AADZ >>AR AADZ At NeNRea&N e?2ardDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r
Annex for information on the underlying data used; calculations of indicators; and limitations.

4 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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https://balkangreenenergynews.com/enels-3sun-to-become-biggest-solar-panel-factory-in-europe/
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As illustrated in Figure 1, Italy is an internationally competitive exporter of various Net -Zero
technology components. 47 Notably, for solar photovoltaic and solar thermal such as plastic plates,
sheets, film, foil and strip, crucial for solar technologies, Italy exhibits a high growth rate and a higher

RCA than both China and the USA, while the international trade of this p articular component has a
relatively low market saturation rate. The relatively low level of market saturation in these
components suggests that no single country dominates the global export market for these
components. This landscape provides Italy with p ossible opportunities to strengthen its export
position. Additionally, ltaly is estimated to have EUR 1,900 million in export potential for this
component. Combining the  export potential of the two solar photovoltaic and solar thermal
components in which | taly holds a significant competitive position, the total export potential is
estimated to be EUR 3.895 million.

Italy is also a competitive exporter of grid technologies . Specifically, Italy is estimated to have an

export potential of EUR 3.515  million in insulated electric conductors and EUR 229 million in

AEAAr ReeBNa&rs fead keat QeBneANAAr R unAAryr é>! ¢ADNI dADZQ/
China or the USA (Figure 2). 47
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Ni ne@ean rnNQd, O QeBneANAAr QeBnNadadWNATs oern NYWAERNBZOe B 2 EDE NRAN kKN KNo”R AW dINDZ
AN RQeBN eR WAcde?r RAOAea&rR r?20Qt Ar QeBnAcAad®¥N NR, OdNAO' R AcEADN JAANEAQA G
dAANEAAANde A NAX DNBAADZ
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Regulatory and incentive landscape

Policy framework

In the 2021 National Recovery and Resilience Plan (PNRR) , Italy allocated EUR 1 billion to "Renewables and
batteries" under Mission 2, Component 2. In the 2023 revision, the Italian Government introduced Mission 7 for

the REPowerEU initiative, reallocating resources to include six new measures, such as EUR 2 billion for zero -
emission technologies and EUR 500 million for s trategic supply chain resilience. The EUR 2 billion for zero -
emission technologies is distributed as follows: EUR 1.25 billion to support the ecological transition of the

national production system, EUR 200 million for energy efficiency in production proce sses, EUR 150 million for
sustainable production processes, and EUR 400 million through the Industrial Transition Fund for investment

programs aligned with Net -Zero emission technologies.

Within Mission 2, measure M2C2  -15.1, dedicated to renewable sectors and batteries, has been updated with
EUR 1 billion and structured into two sub -investments: EUR 500 million for photovoltaic and wind technologies
to increase production capacity by 2.4 GW lyear, and EUR 500 million for battery production to boost capacity
by 13 GWlyear. Following two funding rounds, EUR 514 million remains for photovoltaic, wind, and battery
sectors 47, To fully utilize these funds and support ecological transition devices, a decree issued on June 14,
2024, regulates access to remaining funds, with full implementation expected by 2026.

The National Hydrogen Strategy Preliminary Guidelines (Strategia Nazionale Idrogeno Linee Guida
Preliminari) emphasize the need to significantly increase Italy's electrolyser production capacity, develop end -
to -end capabilities from storage to installation, and invest in R&D and pilot projects for large -scale electrolysers.
It highlights the necessity of a national R&D program focusing on priority areas like electrolyser technologies

(Alkaline, Proton Exchange Membrane, Solid Oxide) and fuel cell technology, aiming to boost the growth of

the electrolyser produ  ction market.

The Energy Decree  (Decreto Energia), published in February 2024, introduces measures to address high
energy costs and promote ltaly's energy transition. Key measures that may facilitate the manufacturing of

Net -Zero technologies include streamlining authorization procedures for renewable energy facilities,
designating maritime areas for offshore wind infrastructure, establishing a photovoltaic technology registry
maintained by ENEA, and allowing exploration licenses and authorizations for geological CO2 storage.
Additionally , a study by the Ministry of Environment and Energy Security (MASE) will support regulatory
revisions to enhance the carbon capture and storage (CCS) value chain.

Italian legislation promotes renewable electricity production focusing on biogas and biomethane through
various incentives. Key measures include the Interministerial Decree of 2013 and the Ministerial Decree of 2018,
supporting the construction and convers ion of plants for integration into gas networks, transport, and
cogeneration. The 2020 Stability Law extended incentives for older plants, with new rules under the PNRR
introduced in 2024.

Legislative Decree 162/2011 establishes the framework for permanent geological storage of CO2 in ltaly and has
been amended by Decree  -Laws 76/2020, 77/2021, and 181/2023.

In 2023, the European Commission has approved two ltalian State aid schemes under the State aid Temporary
Crisis and Transition Framework :

- EUR 1.1 billion Italian State aid scheme to support investments in equipment necessary to foster the
transition to a net  -zero economy  “®. Under this measure, which will be partially funded through the
éNQeWNaE&r AADZ éNr AGNAQON fAQdAdA"™ uXééfxUR AtN AdDZ 7dA.
companies producing relevant equipment, namely batteries, solar panels, wind turbin es, heat pumps
electrolysers, equipment for carbon capture usage and storage, as well as key components designed and
primarily used as direct input for the production of such equipment or related critical raw materials
necessary for their production. The maximum aid am ount per beneficiary will be EUR 150 million, which
can be increased to EUR 200 million for beneficiaries located in specific regions.

- EUR 100 million Italian scheme to support the production of electrolysers to foster the transition to a
net -zero economy _“’°. Under this measure, the aid will take the form of direct grants. The purpose of the
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https://temi.camera.it/leg19/pnrr/pnrrItalia/OCD57-2/il-pnrr-italiano-quadro-sintesi.html
https://www.mimit.gov.it/images/stories/documenti/Strategia_Nazionale_Idrogeno_Linee_guida_preliminari_nov20.pdf
https://www.gazzettaufficiale.it/eli/id/2023/12/09/23G00195/sg
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_951
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_951
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_4730
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_4730

scheme is to build up capacities for the production of strategic equipment necessary for the diversification

of energy sources.

Scope of the policy framework
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Average
duration

Environmental Impact
Assessment (VIA) procedures,
as established in the relevant
regulations, can take
anywhere from 5/6 months up
to more than one year to
complete, depending on the
complexity of the project and

480

specific circumstances (e.g.
need for pre -screening,
request for integration of
information etc.). A fast -track
process has recently been
introduced through a
"Simplification" decree -law for

PNRR projects, reducing the
permitting procedure's
duration from the current 360
days of the ordinary process to
175 days of the expedited
process 81,

In practice, delays can be
experienced, with  overall
durations of multiple years 482,

Brief summary of the permitting processes

There is no specific permitting procedure identified solely for manufacturing Net

Permits are granted at different institutional levels

One -stop shop for There is a form of a one -stop

permitting shop (Sportello Unico per le
Attivita Produttive  V SUAP) for
obtaining permits  “8, but it is

not within the definition of the
NZIA. SUAP is established in
each municipality. In addition

to authorizations and
procedures managed at the
local and regional levels

through the SUAP and other
local authorities, some specific
authorizations or  approvals at
regional and national levels
(e.g., VIA) may be required,
depending on the nature and

size of the plant. A single
environmental authorization
(AUA) can be requested

through the SUAP for projects
not subject to VIA 484,

-Zero technologies in Italy.
Various permits are required for new facilities or extending

existing ones, with land needing to comply with urban planning and not be subject to environmental or

historical constraints.
energy certification must be provided

Environmental permits

Documentation on urban planning compliance, environmental impact assessment, and

depend on the type, size, and impact of the plant and are issued by national or regional

authorities. Key permits include the Strategic Environmental Assessment (VAS) for overall program

compatibility and the Environmental Impact Assessment (VIA) for indiv
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https://temi.camera.it/leg19DIL/post/le-commissioni-via.html
https://www.elettricitafutura.it/public/editor/Pubblicazioni/Studi%20e%20pubblicazioni/2021/Presentazione%20EF%20Althesys%20aggiornato.pdf
https://www.impresainungiorno.gov.it/web/l-impresa-e-l-europa/licences_and_permits
https://www.altalex.com/guide/autorizzazione-unica-ambientale

procedure for Environmental Impact Assessment is digitalised, and requests and documentation can be

submitted through digital means H,

The integrated environmental authori sation (AlA) evaluates the plant's management and operation aspects,
while the single environmental authori sation (AUA) simplifies requirements for SMEs and projects not subject

to VIA, replacing several environmental authori sations “%¢. Projects under the National Recovery and Resilience

Plan (PNRR) and the National Integrated Energy and Climate Plan (PNIEC) are deemed essential and urgent,
with a specific technical commission responsible for their environmental assessments.

The length of permitting procedures is driven by several factors, as highlighted by industry sources 487 These
include the involvement of multiple institutions without a centralised authority overseeing the entire process,

regional variations in practices and timelines, uncertainty or absence of regulations for new solutions like

batteries and heat pumps, a  nd limited capacity within the public administration.

Procurement

The Plan for Environmental Sustainability of Consumption in the public administration sector includes the
establishment of Minimum Environmental Criteria ( Criteri Ambientali Minimi - CAM). These criteria consist of
technical and performance requirements that public administrations must follow in procurement processes

for products, services, and works. The CAM aims to promote the use of environmental technologies and eco -
friendly pro ducts through public procurement. They are mandatory in public tenders and are a key

component of Italy's Green Public Procurement (GPP) policies.

The Ministry of the Environment sets these criteria, covering sectors such as construction, waste management,

energy services, and office products. Particularly significant are the criteria for "Construction," which include

the requirement that new constru ction projects or urban redevelopment must meet their energy needs
predominantly through on -site or nearby renewable energy systems. Examples of these systems include
cogeneration or trigeneration plants, photovoltaic or wind parks, solar thermal collector s, low enthalpy
geothermal plants, heat pump systems, and biogas plants. The criteria also encourage participation in

renewable energy communities. Gl

Regulatory sandboxes

Existing sandboxes Plans for regulatory sandboxes under the
yt N SAinN&edBNAA A" dEzparnentationA aty A & L NZIA

allows start -ups, businesses, universities, and research No plans for a relevant regulatory sandbox
centres to obtain temporary exemptions from regulatory have been identified

provisions to experiment with technologically innovative
projects. The applicant submits an application to both the
Department for Digital Transformation and the Ministry of
Economic Development. Once the app lication is approved,
and after the experiment concludes, the Department for
Digital Transformation certifies whether the initiative was
successful and provides an opinion to the relevant
authorities. Within 90 days, necessary regulatory changes
may be pro moted to allow the tested activity to continue
without further derogations. The regulation covers sectors
such as generic manufacturing activities and the supply of
electricity and gas. The main objectives include: i) achieving

a positive impactonthe qua ity of the environment, life, and
the socio -economic fabric of the country; ii) enhancing the
country's competitiveness through the experimentation of
new technologies 459,

The ltalian regulatory authority (ARERA) has promoted
experiments to test new technologies, including more
recently, regulatory sandboxes for large -scale experiments
in the regulated industry  “°. However, these were not
targeted to manufacturers  of Net-Zero technologies so far,
but rather to improve network reliability, innovate systems

for renewable gases and hydrogen development, and
enhance infrastructure innovation.
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https://va.mite.gov.it/it-IT/comunicazione/cittadino
https://va.mite.gov.it/it-IT/ps/Comunicazione/IndicazioniOperativeAIA#:~:text=L'Autorizzazione%20Integrata%20Ambientale%20(AIA,Lgs.
https://www.elettricitafutura.it/public/editor/Pubblicazioni/Studi%20e%20pubblicazioni/2021/Presentazione%20EF%20Althesys%20aggiornato.pdf
https://www.enelfoundation.org/content/dam/enel-foundation/topics/2023/02/EF_Filiere%20tec%20ren%202030%20finale.pdf
https://gpp.mase.gov.it/CAM-vigenti
https://innovazione.gov.it/progetti/sperimentazione-italia/
https://publications.jrc.ec.europa.eu/repository/handle/JRC132259

Key incentive instruments

Development contracts (Contratti di sviluppo)
Structural support measures Grant Total funding available: EUR 3
without time constraints i billion

36 months for the completion of the
investment from the approval
concessions of subsidies in favour of
the final beneficiaries

Technologies: All Net -Zero Eligibility: large -scale Available support: There is no

technologies investments in the industrial, upper ceiling  for  support.
agro -industrial, tourism, and However, beyond certain
environmental protection thresholds, there are stricter
sectors. A Fast Track procedure is procedures and notification
provided for large -scale strategic requirements.

projects with significant impact
on the production system.
Beneficiaries are large
enter prises and SMEs, both
Italian and foreign, that make
investments within the national
territory.

Eligible investments: the
creation of new production units,
expansion of existing capacity,
conversion, or restructuring. The
minimum amount for industrial
investment (the main and core
business investment), is 20
million euros: 10 million for the
proposin g company, and 1.5
million for participating
companies. Depending on the
type of development contract,
the  minimum  value can
decrease.

Description: ~ The development contract is the most important support measure for large enterprises
undertaking  strategic production projects. The measure is refinanced annually through the Budget Law
(Legge di Bilancio). The Development Contract has been selected as the implementing measure for certain

investments outlined in Italy's National Recovery and Resilienc e Plan. In particular, of relevance for Net -Zero
technologies in the 2021 version of the NRRP:
- Investment 5.1 "Renewables and batteries" (Mission 2, Component 2), with a budget of EUR 1 billion SR

targeted to photovoltaic, wind, battery and hydrogen.

The 2023 revised National Recovery and Resilience Plan foresees: M1C2, Investment 7 - Support for the
productive system for Ecological Transition, Net -Zero Technologies, and competitiveness and resilience of
strategic supply chains:

- EUR 2 billion for sub -investment 1 Zero -emission technologies
Entry into force of the relevant implementing agreement is foreseen by T4 2024. Signing by Invitalia (National
Agency for Inwards Investments and Economic Development, responsible for managing and disbursing
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https://www.mimit.gov.it/it/incentivi/contratti-di-sviluppo

resources) of legal financing agreements (through development contracts) with the final beneficiaries for an
amount necessary to utilize 100% of the resources is foreseen by 2026

M2 C2.5.2 Hydrogen (National Recovery and Resilience Plan)
Idrogeno)

(M2C2, Investimento 5.2, lineac) V

Until 2026 Until 2026 Until 2026
Technologies : Electrolysers and fuel

cell technologies

Technologies Electrolysers and
fuel cell technologies

Technologies Electrolysers
and fuel cell technologies

Description : The measure consists of three project lines:

- Line A V Production of gigafactory for electrolysers [250 million EUR ]: The MASE
projects approved within the IPCEI framework. The projects are currently under evaluation.

- Line B VProduction of gigafactory for electrolysers [100 million EUR ]: the submission window for project
proposals has recently closed and the projects are under evaluation.

- Line C V Hydrogen supply chain/components [100 million EUR ]: The submission window for project
proposals has recently closed. It was possible to apply for support for the development of the component
supply chain for  the production of renewable hydrogen, including components for electrolysers A

co-finances the MIMIT

Sustainable Investments 4.0 (Investimenti sostenibili 4.0)

Since 2023 Grant Total funding available EUR
400 million
Technologies: Not targeted Eligibility: ~ Targeted to SMEs. The Available  support: Eligible
specifically investment programs must be expenses must be no less than
aimed at expanding capacity or EUR 750k and no more than
diversifying production to obtain EUR 5m
products never previously
manufactured or fundamentally
changing the production process
of an existing production unit or
creating a new prod uction unit.
The investment program has to
be carried out at a production unit
located in the territories of the less
developed regions of the South
(Basilicata, Calabria, Campania,
Molise, Puglia, Sicily, and Sardinia).
Description:  For investments related to the fundamental change in the production process, incentives are
granted in the form of non -repayable contributions. The value of the intensity is regulated by the Regional Aid

Map, based on the size of the requesting enterprises and the area of investment.

Fondo Nuove Competenze

(New Skills Fund)

From 2024 (planned) Skills programme

Technologies: The previous edition explicitly
mentioned among skills supported those for
"designing electrical components and blades used in
equipment that harnesses wind energy and converts
it into electricity". The previous edition also foresaw
support for strategic i nvestment projects realised

Description:

training  their

effects of the Covid

Type of programme:
Upskilling, Re -skilling

The New Skills Fund, now in its 3 ™
edition, was created to counteract the economic

-19 epidemic and co
the European Social Fund. It supports companies in
employees to
organisational and production models in response to

-financed by

adapt to new

through development contracts. As Net -Zero ecological and digital transitions, as well as for
technologies will be supported through strategic  investment  projects or industrial
development contracts, they would fall within the transitions. The Fund reimburses the cost of hours
scope. dedicated to training attendance. The 3 " edition is
currently being discussed and is expe cted for the end
of 2024.
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https://www.mase.gov.it/sites/default/files/PNRR/Avviso%20Selezione%20progetti%20filiera%20produzione%20idrogeno.pdf
https://www.invitalia.it/cosa-facciamo/rafforziamo-le-imprese/investimenti-sostenibili-40/cosa-si-puo-fare
https://www.lavoro.gov.it/temi-e-priorita/orientamento-e-formazione/focus/fondi-alle-imprese-la-formazione-continua/pagine-0

Opportunities and challenges

laf

Opportunities
General
UAAKT"yr AcEADHAde ANAKKT rAceAf

the least energy -intensive among IEA countries 4%,

provides access to components and skills needed for
various Net-Zero technologies. This is specifically the
case for wind power, solar thermal and solar PV as well
as biogas, heat pumps and electrolysers.

Technology -specific

For grid technologies , ltaly is the EU leader in

cable manufacturing cable with a production
value of EUR 1.2 billion. Italy has growth potential for
further cable manufacturing thanks to investments in
expanding capacity and upskilling and also a
relatively strong industrial ecosystem for smart grid
applications 4%°. Italy is also a competitive exporter of
insulated electric conductors and transformers, with an
estimated export potential of EUR 3,515 million and EUR
229 million

498

Investments in  solar PV production in Italy could
_‘ni‘_ be a catalyst for reshoring solar manufacturing to
T M? €enNs ytdr GAQA? DN
3Sun solar PV factory to a gigafactory 500 and a project
funded through the National Recovery and Resilience
Plan (NRRP) to establish a recycling line for batteries
and solar modules alongside a solar module production
line and a storage battery plant %% In terms of demand,
Italy has also become one of the largest growing solar
markets in Europe thanks to support schemes such as
the Superbonus.

S

ltaly is home to 5 -f u ®R At NectrM@arr
production  capacity, with facilites that
manufacture electrolyser machinery, compressors and
storage. Italy is focusing on hydrogen development as a
key decarbonisation pathway  5°2. Substantial funds from
the NRRP are allocated to R&D for hydrogen
technologies and industrial applications incl. the
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Challenges

General

Italy faces high energy prices due to high energy
taxes, high reliance on fossil fuels and limited
interconnectors. While prices for business use are
lower than for residential use they are still among
the highest in the EU. 4%

grid

Italy is heavily relying on public funding to support
growth however with government debt rising (Italy

has the second highest debt -to-GDP ratio in the
EU), additional fiscal policy space is limited. Funding
from the NRRP can address gaps, but delays in its

implem entation further cause risks 497,

Technology -specific

..( Regarding onshore and offshore renewable
A technologies, one of the fundamental
challenges of scaling up manufacturing is
accessing the necessary raw materials in sufficient
quantities, as shown in Chapter 4.1 of the main
report. Similarly to other wind manufacturing hubs,
ltaly faces a high extra -EU import dependency
especially  regarding onshore and offshore
renewable technologies with 73% of non -EU
imports as seen above.

The Automotive Cells Company (ACC)
suspended the construction of its battery
cell factories for nickel manganese cobalt
batteries (NMC). This change in the planning
reflects a shift away from NMC batteries to lithium
iron phosphate (LFP) batteries, favoured for their
cost -effectiveness and safety. In response,
Italian government has decided to redistribute the
EU funds earmarked for the ACC factory to other
purposes as there is concern that these funds will
become unavailable after 2026, the cut -off date for
Recovery and Resilience funds. 504,

o2

the

Despite the potential for CCUS to play a role

in mitigating industrial emissions, there is

strong public resistance to implementing
CCUS in ltaly. This resistance is due to earthquake
risks and the infrastructure needed for CO2
transport. Current legislation only covers the
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https://www.iea.org/reports/italy-2023
https://energy.ec.europa.eu/data-and-analysis/energy-prices-and-costs-europe/dashboard-energy-prices-eu-and-main-trading-partners-2023_en
https://data.europa.eu/doi/10.2833/782494
https://doi.org/10.1787/7e9f202e-en
https://www.prysmian.com/en/insight/projects/prysmian-to-invest-1.8-billion-in-capacity-expansion-to-meet-rising-cable-demand
https://www.deloitte.com/it/it/events/deloitte-confindustria-le-competitivita-nelle-tecnologie-verdi.html
https://www.eib.org/en/press/all/2024-020-europe-s-biggest-solar-gigafactory-3sun-secures-eur560-million-financing-from-eib-and-pool-of-italian-banks-led-by-unicredit-and-backed-by-sace
https://www.solitek.eu/en/news/italians-entrusted-solitek-first-ever-rrf-project-eu
https://www.iea.org/reports/italy-2023
https://www.electrive.com/2024/09/19/italy-withdraws-funding-commitment-for-acc-cell-plant-in-termoli/

installation of gigafactories through EUR 250 million of experimental phase of CCUS, which hinders
grants 503, industrial -scale uptake 5%,

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential
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https://www.mase.gov.it/sites/default/files/PNRR/Avviso%20Selezione%20progetti%20filiera%20produzione%20idrogeno.pdf
https://www.iea.org/reports/italy-2023

Country Factsheet Lithuania

Key findings
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International positioning: 508 Lithuania  holds considerable export potential in wind turbine
components, including wind turbine structures, and electric motors and generators used in the

nacelle of wind turbines, with a significantly higher RCA index compared to China and the USA.
Lithuania is also a competitive exporter of plastic -related components for solar PV technologies as
well as of grid technologies, where its RCA index for boards, panels, and consoles for the distribution

of electricity grew by 65% between 2015 and 2022.

e K4 0r REABNEeNAZA' R -dat ?AAdA tAr A | ArndeAAAX MANG
Rea&Nr NNA ?ADNE dar , AndeAAA MAN&GP'™ AADZ >AdBAAN IWOm
BAA? RAQA? ad AT QAW ANGgAr A NRe ke AMA dNr dA At N Qe?AAcE’s

UAD2 r A &, AKX nWERBGENA @AF TAe rr AAADAEDZ D2 cArndeA Reac ¢/
—gat ?PAANdAs uADHQAAQWN AWNEAF N D2 EAndeA EAAF Nr RaEeB

UAONAA QYN  dAuME?BEWAYAAGAR ATMr AADZ AAc?f N QeBnAAg!
nNEe YNOAr At An r?2nneca W NAERNAANBNMerKed A Nc Sla yoe b gAA
nee¥ ¢ DYAF nAAONBNAA AADZ ND2 QAndeA AcAdAdgAFf Reac At N

5% Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

07 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAadr AN&Brs ytN RdF?a&Nr
components and  end -use products. The selection is reported in the Main Report.

%8 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.




Key descriptive statistics for Net -Zero technologies in Lithuania 509

Manufacturing Industrial production

Additional Additional Import
dependence

(extra -EU)*1

Capacity % of EU -27

announced capacity announced capacity

0, -

(% of EU -27 2024 -25 2026 onwards _ (component
capacity) disclosure rate)

450 - 500 MW/y 52 «Negligible share of

N 4
"i“ (2-3% gf EU 50 - 100 MW/y 900 - 1000 MW/y EU production» 0.30
capacity ) (Disclosure: 100%)
. «Negligible share of
_L< At Ieis:tnggsdfacyllsty - EU production» 0.19
(Disclosure: 100%)
. . At least three «Negligible share of
-5+ facilities - - EU production» 0.64
identified (Disclosure: 100%)
. «Negligible share of
At 'eai‘zzﬁzﬁggc"'ty - - EU productions 0.16
b (Disclosure: 100%)
- «Negligible share of
N.O fac_ll_ltles - - EU production» 0.00
identified

(Disclosure: 100%)
«Negligible share of

N/A N/A N/A EU production» 0.17
(Disclosure: 100%)
«Negligible share of

N/A N/A N/A EU production» 0.21
(Disclosure: 100%)
«Negligible share of

N/A N/A N/A EU production» 0.31
(Disclosure: 100%)
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Technologies

ﬁr?rlﬂtr)voltaic -< g:;hgfrfir‘:g Sed — Batteries Heat pumps Electrolysers and fuel
apun . ~4 and storage and geothermal cells

and solar thermal renewables i

Sustainable .

8 & Carbon capture Grid Y- B
6 g:g?ne:astgan - 2y and storage E technologies LQ PERCREELS a Caialtiy

Lithuania yr BAJQA naeeD2 OadeA RAOJAJAINr JdAQA?DN At N fAeAdaNt e/
capacity of 200 - 250 MW and the Valoe/Solitek solar cell manufacturing facility with an estimated
capacity of 50 - 100 MW, both of which are based in Vilnius. Solitek also produces lithium -ion batteries.

WIAA?RAQA? € AP QANAQdAT DAAA dr nce¥ dDANDZ Rec reAAc @GR S dADZ A? ckgdWNr R KAAAN
TAA? RAQA? & Af OQOANnAOQdar DAAA dr MelaeA WANYQK Akese P RIeNE sA tFNe e AttNN@  nNABnm AADZ Reac A
AkeW N Reace Rt dQt Ae DAAA dr AWAQAAKAN dA rnNQd. O Qe?AncdNrR AN aANDZeca At N A
dDNAAGR"s TAA?RAQA? &g Af QAnAQdar DAAA dr AT ndQAAAT Aen AWAJAAKkEANMNReac RAQJA(
AADZ >>AR AADZ At NeNRea&N ©?2ardDN AtN raA?DZ rQenNs ANN AtN rNOadeA A XEAAA r
! AANRec dgARecBAndeA A At N ?ADRNEA’ AF DAAA ?2r NDB QAKQ?AAndeAr eR dADZHQAnreaEr S
12 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

siyBneaen DANNADNAQN dr QAAQ? AAANWIZ AlB nretaM reaAd A RN BN @ e amNeaNy r dBneaean kArs Nas
2 AAN? RAQA? &g AP QANnAQdar dr naEeW dDADZ Ni QA?r ¥ NA" Rec rekAc ntere¥$KKeAdQ Be D2,
At NeBAA BAA?RAQA?&dAfs ! rBAKK rtAeN eR -dat 2AAdAyr BAA?RAQA? ®@dAf QANnAQdnar
SBOAA? RAQA? @ Af QAnAQdar &ENAAANr eAAT Ae AtN neeD2QadeA R AdADZA?ckdANrR dA
AADZ At Nd& QeBneANAAr R dAQA?DHA? F NAckei Nrs

UG AAN? RAQA? ®dAf QANnAQdadNr AcN naedBAcdAr ENAAANDZ ne At N naEed? ORGeIIwROR k Ana N
ANMDZJDR NAQsUR AADZ kAaAANcE' OQeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne




Evolution of Lithuania yr gAANEAAAde AAK ner dadeAd

Asiillustrated in Figure 1,  Lithuania holds considerable export potential in wind turbine components 518
This includes wind turbine structures, and electric motors and generators used in the nacelle of wind

turbines. Together, these components are estimated to hold over EUR 460 million in export potential.

Additionally, these components are estimated to have relatively low levels of export concentration,
indicating that the global export market for these goods has a low level of saturation. Lithuania also

holds significantly larger RCA indices for the two wind turbine structure components compared to

China and the USA, showecasing its international competitiveness in exporting these components

(Figure 2). 516

Lithuaniais also a competitive exporter of plastic -related components for solar PV technologies , With
over EUR 175 million in untapped export potential. The country is further competitive in grid
technologies, where its RCA index for boards, panels, and consoles for the distribution of electricity

grew by 65% between 2015 and 2022. For this particular grid component, Lithuania also has a slightly

higher R CA index than China and the USA

5f gF 2 &Nr 1 AADZ M na&Nr NAA =dgat?AAGAYr ner giaNjmen ARNIOM tAGRAK enf t gNN (P RA eRkeAQR r AJAWY DZeQMA NN T e
ndat AA é>! AkeWN ns fdf?2a&N n nAkear AtNrN QeBneANAar ?2rdAfP At N éNWNAANDZ :
~dat ? AMNdAYEAR nNERe cBAWON ve¥ N& duwn gsADNI  dr 2r NDZ Ar AN dADZHQAAecE eR A Qe?AAGE' Y1
AkdAKdar aAre Nineaea rnNQd, Q QeBneANAAr QeBnNadad¥ NArs WwAeCNIZNGRBERA ¢~ d %N MDZ A
k?2an WYQNENPDA e?2720eBN eR WAcde?r RAQAeErR r?20t Ar QeBnAcAad¥N NR, QdNAQ" R A cA D3
Y?i AAner NDZ 5dat AtN FAekAA Nineean BAcE:t NA Qe ADNL&s @ABAAA uADNAR? ®MDZURT 54 KDt o
BA&E: NA  rdfen MW NAr Reae NAQt QeBneANAAs odftNae QeAQNAAncAadeA utdftNeE ooulyU g
neaNAAdAK OQt AKANAFP Nr Reac R?a&nt N& BAct NA NAAG'R Rt dAN AeiNa oou r?2FFNrar en
tdft AdPt AdAT BAdeRA drAmeaenaceld DN AA 2 ADNEr AAADHEAF R St NaE&N -dat?AAdAyr QeB
Tt NeN ANF enneca? AdadNr BAr NBN&?f N dgA ANrr QeAQNAAGcGAANDZ fF Kek AKX BAct Nars Min
&aN_ NQAdAF At N tANRAdNndORK] A AQe? ADZ AQt dN¥N dR AcADN kAcedNaEr ANEN cNBeW NDZ AA
ytdr dr Q&dAdQAK Reac ¢DNAAJRr gAF ?2AAANRNNDZ enneca? AdadNrf AtN _ PRPaEN DABeAra
Ni necarR N¥ NA GRDA NI Qe ABAR de A D& Aen T Na R? KK ronne A dAs ytdr
AAAdeANAK nekKkdQdNr kr dDNAAGR" gAF 7t dQt QeBneANAAr eRRN& At N tdfdgMNrsn &NRAcEDZ
fee BeacN DNAAJGANDZ dARecBAAdeDZ en? &®Nr BNARNBZDBE AKeint NANrAdBArdeA AADZ QeNAAdeA
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si5f gfF &N N k?dADZ ?2neA atdr kr BAnndAf At N é>! JdADNI Reac NAQt VQuBMAANAA cENAA
AADZ At N ChA!s AAAT QeBneANAAr Hdat A nerdad®%N é>! yAke¥N nyU AcN rteri AR a&N_ NQ/
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Regulatory and incentive landscape

Policy framework

The Lithuanian draft National Energy and Climate Action Plan foresees measures intended to support R&I
and investments in manufacturing, and a scaling -up of commercially available clean energy technologies,
equipment and components. Lithuania considers the following strategic value chains to be particularly

importa nt: batteries; connected, clean environment and autonomous vehicles; low -carbon industry; hydrogen
technologies and systems. Related measures notably include supporting the production of electricity storage
technologies as well as attracting investors in t he production of electric car batteries. The measure provided

for in the NENS Implementation Plan (PPP) is intended to attract investments in order to create production

capacity for batteries or their components in Lithuania. Draft guidelines in the action plan also integrate
industry competitiveness ~ -promoting measures aimed at promoting the development and/or implementation

of environmentally friendly products or technologies.

The National Energy Independence Strategy is a strategy with the objective set for Lithuania to evolve from

an energy technology importer into an energy technology developing and exporting country. The goal for

Lithuania is to become a centre of information technology and cybersecurity solutions for energy, biomass
and biofuel technologies, solar and wind energy technologies, and geothermal technologies, among others.

Competitive measures to promote investments in the development of reliable local generation facilities are

planned to be created an  d applied.

Scope of the policy framework

# 3 9 &> b @ K
v v

Industrial permitting

Average While some specific terms are established for One -stop shop No one -stop shop
duration 57 responsible institutions to respond to requests, for permitting for permitting has
a standard duration for permitting procedures been identified.

cannot be identified, as it varies significantly on
a case-by-case basis. Indicative average
duration range s from 1.5 to 3.5 years 5%

Brief summary of the permitting processes

The standard permitting procedure includes several documents: An Environmental Impact Assessment of the
@cener NDZ MOeAeBdOQ ! OadWdar uazKAAA?2eYABer st dA-_InteghadPollAtior n
Prevention and Control (IPPC) permit, Pollution Permits uyAaeser AN Badnd @dimitA A DA A A A

ANdDZ dAAAT r D25 ?BNAAAQUS

fede At N UAANF €EAANDZ e AA?Ade AN =eNWNAAdeA AADZ >eAAce A Uueea
(TIPK) leidimai), the Environmental Protection Agency (AAA) evaluates the application no later than within 30

working days from the date of recei pt. The decision to accept an IPPC application or not to accept an IPPC
application is made no later than 30 working days from the date of receipt of the IPPC application. The National

WA? ® &Nr NAeQt &NWNAAr At An nNEBdaadA? AdBNr QAN WAaE' rdf Ad, QAAAKKD' MQaerr AA
AADZ At N AAA?a&N eR At N NQeAeBdQ AQad¥dar AcN tNr DANANEBdAAAAr eRNa&t N rQenN
NBdrrdeAr ec F eNAANE NAYdEe ABNAAAK a&drtr R r?2Qt Ar kAaaNcE" neeD2QadeAR eRANA

"t dQt QAA Ni ANADZ AQBNAGANrs @ceYNQAr &Ne?daEdAf AA NAWJEe ABNAAAAK dBnAQa Arr N
fecNeWNeR ADDIHAdeAAAX RAQaeaEr QAN rdfAd, QAAAAT nee ke AP At N nNEBdaadgAF nce
r?2nnANBNAAAEr dAWNradfAndeA AADZ gAReacBAAdeA k' A?2ateacdAadNrR & 2t NA A naNA
Tt NAt NBEARAEe ABNAAAK ¢BNnAQA Arr NrrBNAA dr &Ne?daE&NDZ uA reBN Qe? ArncdNrR nN&Bda
ec AtN n?kAdQR "dat AnnNAA raAAfNr R?Enrt N& ANAF At NAGAF At N eWNcEAAK nEeQNrrs
Tt 40t rANAQAR®NDZ A At N QAAQ? AAndeAs !'r A ENr? ArWeRAAGBAQRB NAR]N M&BJ A 4 ¢ AKX DZ
AnneeAQt NDZ Adgat QA?adeAR Ad naNtON, QcEN t dft A7 Qe AANi A
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https://energy.ec.europa.eu/system/files/2022-08/lt_final_necp_main_en.pdf
https://enmin.lrv.lt/uploads/enmin/documents/files/National_energy_independence_strategy_2018.pdf

Public Health Center (NVSC) processes the application no later than 10 working days from the day of receiving
the revised application and/or explanations from AAA.

fee eeAK?rAdeAN &NaEBdar uyAcser KANGDHBAJUR At N MAWJdaEe ABNA,
and publishes it (without attachments) publicly on AAA's website within 3 working days. The interested public

has the right to get acquainted with the application and submit suggestions or comments regarding the

application and the issuance or change of the permit within 10 working days from the date of publication of

information about the received application on the AAA website. The permit review p eriod can be extended by

a decision of the AAA by no more than 10 working days from the day of receiving additional information.

The permitting procedure is partially digitalised. No physical (paper) documents are required; however, there

is no integrated information system through which the permits could be requested. Such an integrated
information system is currently being developed. The project is funded by the Cohesion Fund and includes

the creation of the information system encompassing EIA, different permits, the creation of the map (in which
the objects can be found), etc.

Procurement

Recently, Lithuania initiated a public procurement reform aimed at reducing the nation's carbon footprint by
integrating environmental considerations into procurement decisions. The Ministry of Environment supported

this effort by issuing a decree that established Green Public Procurement (GPP) criteria (including the use of
renewable energy) and mandated regular progress reporting. To track progress, the Lithuanian Public
Procurement Office (LPPO) utilises open procurement data through a user -friendly public dashboard,
prompting authorities to improve their adoption of gr een practices. Additionally, initiatives such as green fairs,
catalogues, and outreach events for vendors have been launched to encourage environmentally friendly

procurement habits among government buyer e

Regulatory sandboxes

Existing The Lithuanian N ational Energy Plans for regulatory No plans for further

sandboxes Regulatory Council u GA Ar A" sandboxes under the NZIA relevant regulatory
Energetikos Reguliavimo Taryba - sandbox have been
VERT®?) introduced a regulatory identified

sandbox scheme aimed at testing
innovative products and business
solutions in a real -life environment,
promoting regulatory learning and
informing regulatory reforms. The
regulatory sandbox is available for
activities in the elect ricity, gas and
district heating sectors. Derogations
can be granted for a maximum of 1or
3 years depending on the area of
experimentation, with possible
extensions of respectively 1 and 2
years. 2t While it is not specifically
mentioned whether the sandbox is
also applicable for manufacturers, the

r ANADZei yr DANr QEdnade
on energy innovators, suggests that
manufacturers can benefit from it.
The sandbox intends to allow
developers of ener gy innovations to
be able to test the products and
services they are developing in real
conditions in the Lithuanian energy
systems, to improve the new
solutions they are creating and to
commercialise them at a later stage.

SOAM>E uNOA&ENRrr QAF @?kKAdOQ eae Q? &NB NAABgReeeddZ nataM On afNONVY YA AReveRe g ieleaie rdaed, N r
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https://www.oecd-ilibrary.org/lithuania_a5bf1c5e-en.pdf?itemId=%2Fcontent%2Fcomponent%2Fa5bf1c5e-en&mimeType=pdf
https://www.vert.lt/en/Pages/contacts.aspx
https://publications.jrc.ec.europa.eu/repository/handle/JRC132259

Key incentive instruments

"Billion for Business" scheme uf gAAAr gA@

2024 -2026 Loan

Eligibility: Micro, small and medium -sized
enterprises (SMEs) and large companies can
apply for loans. The maximum duration of the
loans is 15 years, with the possibility of extension

up to 20 years. Other criteria for companies to
benefit from the measure include havi ng no
links with countries hostile to Lithuania,
ensuring that projects do not cause significant
damage to the environment and that the
project involves suppliers and/or contractors
that are not controlled by third -country entities
and whose management bod ies are based in
the EU.

Technologies:
Potentially all

Description: ~ The loans will be made
decarbonisation, energy efficiency, low
the development of production capacities for high

nedNBe A&

XTdAdYAEDAr WN

Total funding available: EUR
2 billion 52

Available support:
Companies will have access
to direct or subordinated
loans from INVEGA of up to
EUR 150 million, while
syndicated loans can be
financed up to EUR 250
million.

available for projects investing in green technologies, circularity,
-carbon, advanced, innovative and digital technologies, as well as in
-value -added products and in

the defence and security

industry. Loan applications will be accepted from 29 April 2024 and loan agreements will be signed until 30
June 2026. The measure will be implemented through the Innovation Support Fund. A tripartite agreement

will be signed betwe

Greening Apprenticeships: Lithuania

2022 -2026 Skills programme

Technologies: Description:
Potentially all (Nz
technologies not

explicitly mentioned)

A new support scheme for apprenticeships and
is currently being introduced (legislation in force since 2022, 20 million EUR
earmarked from the National Resilience and Recovery Plan). The support scheme
includes a rapid update of VET programmes, to match labour market needs,

en the Ministry of Economy and Innovation, the Ministry of Finance and INVEGA.

Type of programme:
Placement/internship
programme

workplace learning

particularly by promoting digital and green transformation. The update will be

related to competencies ne

eded for the development of green technologies and

innovations (energy efficiency, circular economy as well as digitisation), ensuring

that new occupation nee

ds are met. Beyond VET and apprenticeships, modules

of IVET programmes will be offered to 4,900 learners in basic and general

secondary education by 2026
be dedicated to digital skills and skills for the

Updating and/or preparation of formal vocational training programs

Vthe objective is that 40% of these modules should
green transition.

(Formaliojo profesinio

Bet " Be naeef cABtt AAAA? YJAQBAr dc

2023 -2026 Skills programme

Technologies:

Potentially all (Nz
technologies not
explicitly mentioned)

Description:

for digital and green transformation.

uAceU nAENA? dBAr U

Type of programme:
Post -secondary
programme

education

The goal of the project is to develop modern vocational education
content that meets the needs of the labour market by promoting skills needed

The total amount of project
approximately EUR 2.1million . The project is financed with the funds of the New

financing is

Generation Lithuania Plan for Economic Revitalization and Resilience.
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https://eimin.lrv.lt/en/structure-and-contacts/news-1/eimin-launch-of-the-new-billion-for-business-scheme/
https://www.cedefop.europa.eu/en/news/greening-apprenticeships-lithuania
https://www.esf.lt/veiklos-sritys/profesinio-mokymo-programu-atnaujinimas/1300

Opportunities and challenges

laf

Opportunities
General
Lithuania's  national energy independence strategy

aims to reduce its dependency on imported energy
ANQt ANeAef dNr AADZ XkNQeBN
Ni necadgATF
for government support and investments in Net-Zero
technologies. Lithuania is paying also more attention to
green public procurement and established Green
Public Procurement criteria as well as improving
monitoring of green procurement practices o2

A

the

Technology -specific

Lithuania's manufacturing capacity for batteries
a2 is expected to increase with the launch by the

company SoliTek of a smart  battery production line. 5%

,eaNUO ytdr dr
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A

Challenges

General

The indicative average duration of permitting
ranges from 1,5 to 3,5 years depending on the size of
the projects. While documents can be submitted
digitally there is no integrated information system
through which the permits can be requested.
Potential improvement could come from a project
funded by the Cohesion Fund to create an
integrated information syste m.

Technology -specific

Lithuania faces obstacles in attracting
I investors for offshore wind energy tenders,
as it recently decided to relaunch its second
700MW offshore tender after meeting limited
interest from developers. 52
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https://enmin.lrv.lt/uploads/enmin/documents/files/National_energy_independence_strategy_2018.pdf
https://www.oecd-ilibrary.org/governance/harnessing-public-procurement-for-the-green-transition_a5bf1c5e-en
https://www.solitek.eu/en/news/solitek-launches-first-smart-battery-production-line-baltics
https://balticwind.eu/lithuania-scraps-plans-for-second-offshore-wind-farm-tender/

Country Factsheet Luxembourg

Key findings
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27 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

% |ndustrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAKefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAA&r AN&Brs ytN RdF?a&Nr
components and end  -use products. The selectionis  reported in the Main Report.

52 |nternational positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.




Key descriptive statistics for Net -Zero technologies in Luxembourg %%

Industrial production

Manufacturing

. Additional Additional Import
(o/f i?aECUm{ 27 announced capacity announced capacity (Zl;nifplsgefj dependence
) 2024 -25 2026 onwards ) s (extra -EU)®*
capacity) disclosure rate)
o 25 V75 MW/y 538 «Negligible share of
jil'_ (a negligible share . 100 MW/y EU production»
of EU capacity) (Disclosure: 100%)

- «Negligible share of

i gggzﬁgzlesm - EU production» 0

(Disclosure: 100%)
«Negligible share of

-4t Eg;ﬁgi‘gezﬁ o o EU production» 0.39

(Disclosure: 100%)
«Negligible share of

Nigefri?fli“etcljes : - EU production» 0.13
i (Disclosure: 100%)
No facilities ) ) «Nlieahgrlgldeuz:z;i of .
identified p

(Disclosure: 100%)
«Negligible share of
N/A N/A N/A EU production» 0.23
(Disclosure: 100%)
«Negligible share of
N/A N/A N/A EU production» 0.15
(Disclosure: 100%)
«Negligible share of
N/A N/A N/A EU production» 0.38
(Disclosure: 100%)

v v
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Technologies
Sy Solar Onshore wind " = .
. = Batteries © Heat pumps Electrolysers and fuel
photovoltaic < and offshore -+ .
apu
P i) ey G _L i - and storage - and geothermal cells
Sustainable .
8 & Carbon capture Grid Y- -
6 E:S?ne:astgane 7y and storage E technologies LQ PERCREELS a RaciSlabiity

Luxembourg yr BAdA n e D2 QSACON (IR o Gaadgells SAdEvocells) , with an estimated
capacity of 25 - 75 MW solar modules. They have announced that production will be scaled up, adding
another 100 MW by 2026. %

530 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify . Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technologies

and CCS, and therefore outside the study scope. See the r NOaAde A eA XEAAA re?cQNr AADZ BNAteDRAef? QAK Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.
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https://www.energytrend.com/news/20230206-30958.html

Evolution of Luxembourg yr dAANEAAAQe JAA ner dade

Luxembourg has made strides in certain Net -Zero technologies, showing growth in export

competitiveness , particularly in components related to grid technologies and electrolysers and fuel

cells. However, its presence in these markets is still limited, with relatively few exporters contributing

to the country's performance. For example, small electric boards and panels used for the distribution

of electricity have rt ea A dAQ&NAr NDZ ¢BneacAn AAQON gA At N Qe?AaAc'yr Ninea

Luxembourg has also demonstrated competitiveness in exporting iron or steel containers for

compressed and liquefied gas, a critical element in the electrolyser and fuel cell value chains.

Similarly, the country shows growing potential in electric static co nverters for solar PV technologies.

oenNWNER At N r QAAN R =727 NBke?a&fyr Nineaea AQadWdar dA At Nr.

Regulatory and incentive landscape

Policy framework

The new government is currently developing new strategies and planning to support the manufacturing of

Net -Zero technologies under the new mandate. Bill n°8284 for the acceleration of administrative
procedures for the manufacturing of renewable energy is likely to be integrated with the implementation

of the Net Zero Industry Act (NZIA) or replaced. Moreover, rather than focusing exclusively on the
manufacturing of Net  -Zero technologies, the new legislation relative to the acceleration of administrativ e
procedures is likely to be extended to all industries given the small size of the Luxembourg domestic market.

Scope of the policy framework

#A 9 o 4 & E
\'

«

Industrial permitting

Avera_lge - The average duration of permitting procedures Oz —sto_p_shop D 3 _-s_top shigyy
duration for permitting for permitting has
is around 3 to 4 months 5% been identified
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NBdrrdeAr eac fFeaNAANE NAWJEe ABNAAAA &drtr R r?20Qt Ar kAAANGE' nacEeD2QadeAR BRANA
"t dQt QAA Ni ANADZ AQBNAGANrs @ceYNQAr &Ne?daEdAf AA NAWJEe ABNAAAAK dBnAQa Arr N
fecNeWNeR ADDIHAdeAAAX RAQaeaEr QAN rdfAd, QAAAAT nee ke AP At N nNEBdaadgAF nce

r?2nnANBNAAAEr dAWNradfAndeA AADZ gAReacBAAdeA k' A?2ateacdAadNrR & 2t NA A naNA
Tt NAt NBEARAEe ABNAAAK ¢BNnAQA Arr NrrBNAA dr &Ne?daE&NDZ uA reBN Qe? ArncdNrR nN&Bda
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https://www.cc.lu/avis-legislation/detail/pl-commodo-50-acceleration-des-procedures-administratives-des-projets-energie-et-logement
https://www.cc.lu/avis-legislation/detail/pl-commodo-50-acceleration-des-procedures-administratives-des-projets-energie-et-logement

Brief summary of the permitting processes eER

The permits necessary to produce Net -Zero technologies include the right to land, environmental permits and
work safety permits

The length of the permitting procedure in Luxembourg to set up a new business, particularly for classified

establishments, varies depending on the class of the establishment. For Class 1 establishments , the process
includes application submission, checks within 45 days, a public inquiry lasting 15 days, and a notification

decision within 45 days after the commune's decision. For Class 2, applications are checked within 45 days,
followed by a 15 -day public inquiry and a decision within 30 days after the inqu iry period. For Class 3, the
process is similar to Class 2, witha 45  -day initial check, 15 -day public inquiry, and a final decision within 30 days
ARANE At N QeBB?ANyr DANQdrdeAs fece >KAArr ¢R AdBNAGANr CA»

Operating permits for classified establishments do not release the operator from the obligation to obtain other
authorisations required (e.g., regarding building permits; authorisations with regard to the protection of

nature and natural resources, road permits; watercourse permits; deforestation/clearing permits; greenhouse

gas emission permit; authorisations concerning sites and monument s; authorisations from the CFL). 5%

I'Ar Ot AANPFN Ae AtN AAA?ENR enNae&AadeA eac Ni ANArdeA eR AA d
NBdrrdeA nN&Bda B?2ra kN Aead. NDZae At N TdAdraANE An? kABNGAW,
eAKQAN Reac NAWJdaee ABNAAAA nNaE&Bdar AADZ QAArrd, NDZ Nr AAKk Aqr
nNNeBdar ANNDZAe kN r?2kBdaaNDZeA nAnNas

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

No relevant incentive instruments have been identified
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Opportunities Challenges

General General

Luxembourg could accelerate its administrative Labour shortages are an issue in Luxembourg with
procedures for the manufacturing of renewable energy, 72% of companies indicating a lack of labour
distribution and storage, heat pumps, electrolysers, and limiting production. This includes also a lack of

fuel cell technologies through a proposed bill on the relevant skills for the transition to a net -zero

economy and specifically, in research and
innovation Luxembourg relies on attracting foreign

WuAReceBAndeA dA aAtdr rNQadeA naedBAcdA™ QeBNr RaeeB JdAANGE® dNArN®PNARN eNANY AAA
t N®N AtADZ N

0=Ar NDZeA AA dAANGEW NS OeAD2ZRIONDZBGOr ANDZ I dAEAOQNT'S

s NN N s N



https://guichet.public.lu/en/entreprises/urbanisme-environnement/commodo-incommodo/autorisations-commodo/commodo.html
https://guichet.public.lu/en/entreprises/gestion-juridique-comptabilite/construction-amenagement-site/construction-transformation-demolition/permis-construire.html
https://guichet.public.lu/en/entreprises/urbanisme-environnement/commodo-incommodo/autorisations-commodo/autorisation-gaz-effet-serre.html
https://guichet.public.lu/en/entreprises/gestion-juridique-comptabilite/construction-amenagement-site/travaux-bois-eau-zone-protegee/autorisation-protection-nature.html
https://guichet.public.lu/en/entreprises/gestion-juridique-comptabilite/construction-amenagement-site/construction-transformation-demolition/permis-construire.html

acceleration of administrative procedures relating to
the manufacture of renewable energy technologies. 022

Technology -specific

st

;& Manufacturing  solar PV panels using cutting -
“¥® edge technology. The Luxembourg plant
Solarcells delivers some of the highest power output
ratings in the European market. Furthermore, the
company utilises 95% recyclable materials and claims
that the majority of its raw materials are sourced from
Europe. 5%
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talents 4. This was also identified by an IEA report
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Luxembourg does not possess the critical mass of
researchers to engage in all areas of energy
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Technology -specific

;& The solar PV panels manufactured in

“¥™ Luxembourg are not price  -competitive
with those made in China and the prices are almost
twice as high due to Chinese subsidies &8,
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https://www.cc.lu/en/opinions-legislation/detail/pl-commodo-50-acceleration-des-procedures-administratives-des-projets-energie-et-logement#project-texts
https://economy-finance.ec.europa.eu/document/download/5f057585-a605-4afb-b086-929cbf538169_en?filename=SWD_2024_616_1_EN_Luxembourg.pdf
https://www.iea.org/reports/luxembourg-2020
https://www.solarcells.lu/en/about/
https://delano.lu/article/solar-crisis-small-solarcells-

Country Factsheet Latvia

Key findings

TAA? RAQA? g AP Y An i Qgdw Nmee BAA? RAQA? &g AP  OA nAAdosddan N DN

UADZ r A ed AKX mE=2ARPLAQRNEENAAN dAD2r AcEdAA nEeD2 OadeA dr
neBgAAdeA dA At N nEeD2OQOadeA R QOeBneANAAr At An OQAAv
BgAAde AN Reac QeBneANAAr At Aan QAA kN ?2rNDZdA At N rekX,

UAANGEAAANGe AAK 54hﬁA11Wd,¢AAAQAcH\ﬁlkr1?ercm\Fchr &d,DZ ANQt Aekhetf r Qk
radaOt P NAGr R QdaE0?da ka&eNA:t Ne&r R AADZ NANQ/\(Ee/\q,Q Qe Ar
tdgft Ne é>! JADZONr QeBnAaNDZae >t dAA AADZAtN Chl!ls §
AAkre tAr BActMers r An? cAndeAN «&AANs =NreADZ f &dDZ QeBn
OQeBnNAadadWN NineaaNaE& eR RdADZ A?ckdAN rAcE?Qa?c&Nr R 7
AADZ At N Chl s

e A4 0r REABNEENMALFAT' R - AAWdA DZNr Aean t AWNNde neNKQtOX:
nAKAONs

UADZ r A edAK nNPaBEMAAIANFR - Aad A DZNr Aen A
N Nee ANOt AeAef dNr gNANEA nNa&Bdnar &Ne
NAW e ABNAAAA n Na&Bd i NRede O\ Nj@B nMeQierfR AAADZ 2 N n R
ANQt ANevKkgNQd, Q nNeBdgar AKdt N RAraN BAAAFT NBNAA Rec

UAONAA QYW N  dAr>nea??/BANev A r eENr NAEOt Dz, DZ Aean " NADZ ENAN)
dAWNrABNAAr dA At N BAA?RA®Nmed AN OPMeKeE d'NresR |, Na

%47 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

5% Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAKefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAadr AN&Brs ytN RdF?a&Nr
components an d end -use products. The selection is reported in the Main Report.

54 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Latvia 550

Manufacturing Industrial production

Additional Additional Import
dependence

- (extra -EU)®*?

Capacity % of EU -27

announced capacity announced capacity

0, -

(% of EU -27 2024 -25 2026 onwards _(component
capacity) disclosure rate)

«Negligible portion of

.igl'_ zg;ﬁ;g‘seiﬁ ) - EU production » 0.31
(Disclosure: 54%)
At least two «Negligible portion of
i facilities . = EU production » 0
identified (Disclosure: 58%)
. . - «Negligible portion of
i'\ég,:ﬁgilgessss - - EU production » 0.07

(Disclosure: 77%)
«Negligible portion of

EU production » 0.16
(Disclosure: 59%)
«Negligible portion of

= - EU production » 0

(Disclosure: 79%)
«Negligible portion of

N/A N/A N/A EU production » 0.15
(Disclosure: 67%)
«Negligible portion of

N/A N/A N/A EU production » 0.28
(Disclosure: 60%)
«Negligible portion of

N/A N/A N/A EU production » 0.15
(Disclosure: 59%)

No facilities
identified

At least one facility
identified
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Technologies

ﬁr?rlﬂtr)voltaic —( g:;hgfrfir‘:g ?ed Batteries Heat pumps Electrolysers and fuel
apun ' ~4 and storage < and geothermal cells

and solar thermal renewables i

Sustainable & .

8 Carbon capture Grid Y- B
6 E:g?ne:astgan - 2y and storage E technologies LQ PERCREELS a Caialtiy

Latviay r BAJA nofacli® ¢xde A Qe §yNOt Aehef dNry édF A nAAAAR 5t dOt nc
electrolysers.

gAA? RAQA? &g AP QANAQdAa" DAAA ¢dr nceW dDANDZ Rec reAAc @GR S JdADZ A? aRgUBNr R KAAANR
TAA? RAQA? &g Af QANnAQdar DAAA dr MelaeA WANYQE AkesNe 7 RIENE sA tFNe ae AttNNSa  nNPABnm AADZ Reac A
AkeW N Reac RtdOt Ae DAAA dr AWAQAAKAN dA rnNOd. O Qe?ArncEdNrR AN aADZeca At N A
ADNAAGRTs TAA?RAQA? &dAf OQANAQdAa"™ DAAA dr A" ndOAKAr Aen AWAQAAKk#ANMNReac RAQJdA(
AADZ >>AR AADZ At NENReaE&N e?2ArdDN AtN ra?DZ rQenNs ANN AtN rNOrdeA eA XEAAA
' \ANReac dAReacBAndeA eA At N ?ADNcEAr AF DAAA ?2r NDB QAKQ? AAndeAr eR JADHQAAe Er S
*1The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

2yBnecn DANRNADNAQN dr QAAQ? AAANWIZ AB nretaM reaAd eA RN BN @ e amMeaNy r dBneaean KkArs Nas
% CAA?RAQA? & AF QANAQdA" dr naeeW DANDZ Ni QA?r W NAr Rec rekAc nteaneWeAnAdQ A
BAA? RAQA? ®&q AT s

SIAAN? RAQA? € AF QAnAQdar &ENAAANr BAAT Ae At N naEeD2QadeA R RdADZaA?ackdANrR ¢A
AADZ At Nd& QeBneANAAr R dAQA?DHA? F NAckei Nrs

I AA? RAQA? & Af QAnAQdadNr AcEN naedBAcqdAr &NAAANDZ ne At N neEed® OR dledqwROR k Ana N
ANMDZJDR NAQsUR AADZ kAaAANcE' OQeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne
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Evolutionof Latviayr dAANGEAAAdeARK ner dgadeAdAT
~AAWdA tAr rteaA naeEeBdr QAP eNJDE e Ot QKA d R dOedre QQAAAEAT  dA
Ni neean eR r3daQtf NAErR 0Oda&Q?dan ka&NAst NEr R AADZ NANQAGEeAdQ (
ENrndaAaN dar FfaEeadAf Oe Bn MAIDEYONNNI rRRe an tAN NNINn eGelB ne ANAA T &NB
AKdBdANDR ~dat eAA" A RNR 5 Nr nAAr Ner DZEQW AP -AaWdASr na&Nr !

Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation have been identified

Industrial permitting

Average No average duration for One -stop shop for No one -stop shop for

duration permitting has been identified permitting permitting has been
identified

Brief summary of the permitting processes S

Currently, Latvia lacks specific permitting procedures to support the manufacturing of Net-Zero technologies.

Necessary permits for production include:

I General permits  :required for building and operating new facilities, or extending or modifying
existing ones.

I Environmental permits  : necessary for activities impacting the environment, specific to the
technology (e.g., solar, wind).

f Land use permits :required for using land for renewable energy projects.

I Technology -specific permits:  for example, biogas production may require specific waste
management permits.

Procurement

No relevant procurement rules have been identified for Net -Zero technologies

Regulatory sandboxes

Existing Latvia is currently establishing Plans for regulatory No plans for a relevant
sandboxes regulatory sandboxes in the sandboxes under the regulatory sandbox
energy sector, focusing on key NZIA have been identified

areas such as renewable energy

s6f gf 2&Nr n AADZ N kNAern dAA?rAcAAN -AA¥WdAy i Ngmen NalWOX AAdeeANeAP Ad, Ny e r AdMDE eQ\edBAF & AN Arr N5,
tdft AdPtAar QeBneANAAr 52t Na&N -Aa¥dA tAr dAQa&NAr NDZ dgar QeBnNadad®¥ NANrr KNAZNN
! DZ AANAN uyé>!yY JgADNI Ar A naeei' Rec Nineaean nNaE&Rea&BAAQNs ytdr dr nAeanNDZ Af Ad/
i Nee QeBneANAAr R dAA?rAcEAAdA?P BAEt NA rArn?2acAndeAN ANYNArs MAQt DAAMWMADZedAA dr
Ate@ft A FaEAWdar BeDNAR rt dQt dADZHQAANr At N neaNAAdAA Nineea WAA?N dR A cADN
fdP?2&N v BAnr AtN AkreA?aAN WAAK?N eR AtN é>! JADANI Reac NAQt QeBneANAA AADZ
QeBnNadaeacr R >t dAA AADZAtN ChA!s yef NAtN&ER At Nr N | F?2&Nr naeeWdDN Mk dft Ar dAAT
i NeeBeANAAr R At Nga& Nineaan neaNAAdAAKR AADZ A QeBnAcdreA fdat ANADZAF F KekAK F
yt N é>1! JADNI R kArNDZ eA =AKArrAyr ReaeB?AAndeAR BNAr?2ac&Nr A Qe?Anc’ §r Nineaa
f Aek AK AWNGEAF Ns ! Qe?Anc’r tAr A eNWNAANDZ QeBnAcAandWN ADZAAAAFN dR dar é>!
neeRAdeA NR, Q4NAQ" dA At AaA naEeD2Qas Vytdr JAQA?DANr At N aENAAAGWN Aerar eR n&Ee
DHRRNENAQNrEddN MAQQecAr neAdQdNrR dAQNAAQWNrR & ANQt AQQAA &NFf?AAnrdeAr
S"uAReacBArndeAN dA At dr rNOaAdeA naedBAcdAr QeBNr RaeB JAANGEWdNRr Adat ENANWAAA
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production (solar, wind, biomass),
energy storage solutions, smart
grid technologies, and energy
efficiency measures. 5%

Key incentive instruments

No relevant incentive instruments have been identified

Opportunities and challenges

la] A

Opportunities Challenges
General General
Latvia has specific public procurement rules to ensure Access to the grid and deployment remains a
sustainability, requiring compliance with challenge for new applications and can be delayed
environmental standards and promoting the use of EU - as the legislation prioritises full grid access for
origin technologies where possible 28 connected producers 560
Technology -specific Technology -specific
_( Regarding wind power , Latvia has no offshore No technology -specific challenges have been
wind farm yet, however its potential is estimated identified for Latvia. 562

at 15 GW and the State -owned Latvenergo Group aims
to invest in offshore wind projects. Latvia's two ports on
the Baltic Sea could fulfil a role in offshore wind park
support. Currently, there are only a few Latvian
companies active in this field with two examples being
Aerones, a robotised wind farm maintenance company,
and East Metal which produces steel components and
structures %% However, there is potential for growth with
Latvia being a competitive exporter of wind turbine
structures. The country's RCA for this component has
grown by 30% between 2015 and 2022, with an
estimated EUR 184 million in untapped export potential.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential

%=Ar NDZeA dAANEWdNAr Fdat AtN uA¥NraABNAA AADZ ENYNAenBNAA ! P NAQr AADZ AAndeAA
O NN { NAENG (7 $S5 00 s WA EABSTkokide M WG & 9 BB e MAMDECdA d, Y A «

0y MI yNnAMHGRA NN e RauMY RSEeA&d s d NAs eiEh SRENNRQMA GNFAANS] A=h ¢ sns

= AAADQ MDA NN NeR gMI T CAAKeQt dAF At N neaNAAdA¥sNe R -Aa¥dAA eRRrteaN R dAD
EPN Ae At N AAQt WaNREeQO BAAN/RM OARXEGAT R Ae rnNOd. O Ot AKANNONAA GNENOIARIANAT NOR
dDNAAG, NDZdA At N BAdA &Nneacan r?2Qt Ar KAQ: eR r1 dAANDZ feact Ner R DANFNMIRNAQYNr
Ar Ane?ft na&dQON QeBnNadadeA AAre Ann&kr arae -AaWdAs
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https://www.varam.gov.lv/lv/zala-publiska-iepirkuma-piemerosanas-vadlinijas
https://www.iea.org/reports/latvia-2024
https://balticwind.eu/lwea-unlocking-the-potential-of-latvian-offshore-wind/
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TAA? RAQA? G AT QARKAAIDENT Aea WitMdeN BAMAWI? RAQA ? & AF RAC
UADZ r A AK fitg BADAY®RANAA ANWNA R dAD2rAcEdAA nacEeD2 C
UAANGEAAANde AAK SHeAAdA enemiA AAcE?P N WNN e ecaNNQe eeRA e FNGAN 1 s

e K4 0" REABNGENAZAT R TAAAA DZNr Aen t AWN Neen eanANYQ A

nAAQNs

u/\DZJr/\(Iq,AA r[gl\l\hi‘BNi,OZ\AAﬁl/\dj/\’RE(IBAAdb’e/\
W

Reac W, Nee ANOt Aedef dNr dr Aea
f Ae nn BeAatr eA AWNEA? Ns

eA At N gAD2rAcdAAX T
AJAAKANs §t N ANAF At

UAONAAQY N dAr 2cEeBORNVAEGWAER BNANK NREme A NOt AeAef gNr & NaEf

%63 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

4 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAKefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAadr AN&Brs ytN RdF?a&Nr
components an d end -use products. The selection is reported in the Main Report.

%% International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above on
the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export market concentration and Export Potential. The methodological note at the end of this factsheet provides detail s on each
indicator.
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Key descriptive statistics for Net -Zero technologies in Malta see

Manufacturing Industrial production

Additional Additional Import
dependence

(extra -EU)®%®

Capacity % of EU -27

announced capacity announced capacity
0, -
(DGR 2024 -25 2026 onwards (T

capacity) disclosure rate)  °%"
«Negligible share of

No facilities i
71 . i - - EU production»
apu 569
T L (Disclosure: 100%)
No facilities «Negligible share of

A

EU production» 0.81
(Disclosure: 100%)
«Negligible share of

EU production» 0.29
(Disclosure: 100%)
«Negligible share of

identified °7°

No facilities
identified °™

@ H

Niggifilflilsgs - - EU production» 0.45
T (Disclosure: 100%)
o «Negligible share of
Np fagl!ltles - - EU production» 0.01
identified

(Disclosure: 100%)
«Negligible share of
N/A N/A N/A EU production» 0.52
(Disclosure: 100%)
«Negligible share of
N/A N/A N/A EU production» 0.17
(Disclosure: 100%)
«Negligible share of
N/A N/A N/A EU production»
(Disclosure: 100%)

v v
v v
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Technologies

e Sk ChEhEr Wi mmmi=  Batteries ° Heat pumps Electrolysers and fuel
Aan photovoltaic and offshore -+
CL ot sy - . e and storage — and geothermal cells
Sustainable .
. Carbon capture Grid B
biogas/ & E A ' Data coverage a Data reliability
6 biomethane ey and storage technologies LQ
66 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie s
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify . Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technologies

and CCS, and therefore outside the study scope. See the r NOAdeA eA XEAAA re?xcONr AADZ BNAteD2Aef QAKX Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

7 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

syBnecan DANNNADRNAQN dr QAAQ? AAAWIZ AB nretah re g eA IR BMMN an i AMeaN Yy r dBneaen kArs NAs
% AA?RAQA? & AT QANAQdAT dr naEeW dDADZ Ni QA?r ¥ NAT Reac reAAc ntenefeArAdQ A
BAA? RAQA? ®&q AT s

OTAA? RAQA? € AF QAnAQdar &ENAAANr BAAT Ae At N naeeD2QadeA eR RdADZA?ac&kdANrR dA
AADZ At Nd& QeBneANAAr R dAQA?DHA? F NAckei Nrs

ST AA? RAQA? & AfF QANnAQdadNr AceN naedBAacdA™ @ENAAANDZ ne At N ncEed? ORGRIEFROR k Aan N
ANMDZJDR NAQsUR AADZ kAaAANcE' OQeBneANAAr r?2Qt Ar QAAt{eDANrR AAeDNr AADZr NnAcAne
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Evolutionof Maltayr dAANEAAAde JAA ner dgadeAdA

TAKAA dr ? cAD2 AAAT NBNatA JNAABR? ANe R Qe BR QIGAAAKN ENEKNWAAA R
Nee ANOt RedAtf dMNrr nAcar Rea NANO ENION AGKDB B RBr DR RS

Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation have been identified.

Industrial permitting

Average The  average duration for  permitting One -stop shop No one -stop shop
duration °7 procedures is approximately 11 months for permitting for permitting has
been identified

Brief summary of the permitting processes 573
UMAAAAR Ae AAcGft NANDZ nNaEBdAWwAfe ndOQ@MR2ZKeRd NRed AY¥ NA kK NNA
kr

nNEBdandgAf ncEeQND2 eN AnnAdQAandeA ncEeOQNrr dr BAAA?P NDZ
AADZ NAW daEe ABNAAAK n N&EBdADAN N AVVDZ eR enseX ekaNN Dge A r d,

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

No relevant incentive instruments have been identified

A9 & &Nr NAcQt a&NWNAAr At Arn nNaEBdaadAFP AdBNr QAN WAcEr rdf Ad, QAAAKL" MQaerr AA
AADZ At N AAA?cEN eR At N NOQeAeBdO AOad¥dar AcEN 1 Nr DANANEBJdAAAAr eRN&t N rQenN
NBdrrdeAr ec f eNAANGE NAWJdEe ABNAAAK adrtr R r?20Qt Ar kAaaANGE" nacEeD2QadeAR BeRANA
Tt dQt QAA Ni ANADZ AQdBNAGANrs @ceYNQAr cNe?daedA?f AA NAWJdEe ABNAAAK dBnAQa Arr N
feceNeW NeR ADDIHAdeAAA RAQaeacr OQAA rdfAd, QAAAKT neeKeAf At N nNE&BdaadAf nce
INNANBNAAAGT dA%WNradfAndeA AADZ JAReacBAAdeA k' A2ateacdadNrR & Rt NA A naNA
t NAt NEARGEe ABNAANAK dBnAQA Arr NrrBNAA dr &Ne?da&NDz uA reBN Qe?AncdNrR nN&Bda
& At N n?kAdOR ndat AnnNAA rAAfFNr R?2cEAt NE ANAFAt NAGQAFT At N eWNEAKA nEeONrr s
tdQt rAMAQAR®NDZ A At N QAAQ? AAndeAs !'r A ENr? ArWeRAAGEBAQNB nddn N&B d A 4 ¢ A K DZ
nneeAQt NDZ ndat OA?2AadeAR Aw naNtON, Q%cEN t dft A7 OeAANi A

P=Ar NDZeA dAANGEWdNIr Sdat AtN TdAdrac’ Reac AtN MOeAeB'R MAANa&na&dr N AADZ fiacA
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laf A

Opportunities Challenges

General General

gd%¥NA dar rrBAKK rd' NR TAAAAy Asasmallisland economy, Malta faces challenges
in low-volume but high -quality production. The related to its small market size and remoteness.
presence of an STMicroelectronics assembly and testing These include labour market constraints, reliance
plant for semiconductors showcases this 574 Local  on external trade and high operating costs due to

expertise in electronics could also enable Net -Zero logistical costs.

industries that require electronic components (e.g. solar

PV, grid technologies).

Technology -specific Technology -specific
Malta's offshore wind capacity could increase as it Planning procedures and permitting still
I witnessed interest from developers following the represent a  bottleneck  for offshore
launch of its first offshore wind and floating solar tender renewables . Nevertheless, a one -stop shop was
for a 50MW capacity 575 This could also enable  growth in announced to facilitate procedures. S
local manufacturing  and maintenance companies in
Maltese ports. Malta lacks investments in its grid
E infrastructure  which constitutes a barrier to
the further growth of offshore renewable energy. <
Chinese imports have led to overstocking in Europe
following the closure of the US market. e

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential

syt N TAAANr N NANQAceAdQr dAD2rac’ tAr &NQNJdWNDZ AnAcEf NANDZ r?nnecn RaEeB At N |
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https://timesofmalta.com/article/stmicroelectronics-get-injection-euapproved-state-aid.1036511
https://www.offshore-energy.biz/strong-investor-interest-brings-malta-13-proposals-for-floating-solar-farms/
https://energywateragency.gov.mt/wp-content/uploads/2023/08/MEE-National-Policy-23_-DIGITAL-.pdf
https://www.rystadenergy.com/news/europe-chinese-solar-panels-imports-installations-storage
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TAA? RAOA? ad AP PONR A NEEAANDBEe BAA? RAQOA? &€ Af OQOANAQdA-"
AADZ s 50 s eR"MC QAnAQdAa' U Rec reAAc 2GS kNAZNNA
nenAK MC QAnAQdAar Y Rec RdADZA?ackdANrS AADZ K NAGNNA
QAAQdA" U Read kAaaNa&" AADZ ranecAfP N ANOAMeARAQNr Ndi €
RAQd Ry Aa n?Bnrs AAN AQMdMWNVlRBe RAQNME gy r t Ar k NNA

UADZ r A eEdAA THRDR OANRANEAA ADEN AAc? Nr W NdgeDZ NO®&d AKX kN
NANGEF "R Sdat A nceD2 Qa dresk diBedletnR] Mie mAek MOE n awiDR OAd,
eR MC nceD2DAN®MNERRAGDE MEEAAGge AR MC nce DR @d gl ANORE ¥

UAANGEAAAde AAK SBhyetr N A, dNeat JNIEA AN DZFe BN NA AW N Ni necaNa ef
. N Nee ANQt AeAefdNrR dAQA?DHAF kaeNAt r2daQtNrR NA
r NBdQeAD2 Qrec DAY dONrs oerRN¥NER At N éNWNAANDZ >eBnA
AnecM AenNae At AA aAterN eR >tq,/\A AADZ At N CiAls ytN p

B

dA NineacandA? KAdat d?B ONAAr AADZ KAAANEdNrR Adat cAn
e A4 Q' REABNEENAAAT R At N NAat NeAAADZ t Ar Afe AQade.

5

NAAON At Aan OQAA rr2WneeR BARN? RAQADZEJGAT W QhkepA MOt ARWA®
Qe ? AANGE' s

UADZ r A cd AKX nWNER AN §EAT N ANAT AL eR NAWdaEe ABNAANAK 7
BAA?RAQAD ad AW NeeR AMQt AeAef dNr  «&AAFNr RaeeB Afe e
QeBnAchksNN ANAF At R naEeOND2 eaNr dA eat Ne& TNBkNaE fAa
UAONAAQYN dAuMENSWNAANAt NEAAADZ R dAQONAAQY NT Ac N AV
i Nee ANQt AeAefdNrs ytdr dJdAQA?DNr JAW¥NrABNAA r1r1

BNAr?2a&N ?2ADNaE At N y>yf KNAN, aAndgA?P kKkAAAN&EdNr R rekA

57 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

%0 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ dA BeANAAcEr AN&Brs ytN RdFf?&Nr
components and en  d-use products. The selection is reported in the Main Report.

%1 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net

-Zero technologies in the

Netherlands 587

Manufacturing
Capacity

Industrial production
% of EU -27
(component
disclosure rate) %%

Additional
announced capacity
2026 onwards

Additional
announced capacity
2024 -25

Import
dependence
(extra -EU)®

(% of EU -27

capacity)
350 V550 MW/y &

.‘-;-‘_ (2-3% of EU 400 - 500 MWy 5500 - 6000 MW/y (Disclosff’e: 5196) 0.67
capacity )

300 V350 MW/y «Negligible share  of

j (a negligible share - - EU production» 0.07
of EU capacity )% (Disclosure: 53%)

n o 300 V500 MW/y «Negligible share  of

(a negligibl e share - - EU production» 0.83
of EU capacity) % (Disclosure: 73%)

g At least 8 facilities B B 2% 0.37
v identified (Disclosure: 59%) ’
ﬁ No facilities : : 6% 0.00

identified (Disclosure: 58%) '
«Negligible share  of
6 N/A N/A N/A EU production» 0.39
(Disclosure: 56%)
«Negligible share  of
% N/A N/A N/A EU production» 0.55
(Disclosure: 55%)
«Insufficient data
E N/A N/A N/A coverage » 0.58
(Disclosure: 47%)
| v

Technologies

S Solar Onshore wind " = .
M . -< = Batteries © Heat pumps Electrolysers and fuel
ARR photovoltaic and offshore — .+
CL e . i and storage — and geothermal cells
Sustainable .
8 & Carbon capture Grid Y- B
6 E:g?:;;an - 2y and storage E technologies LQ DEREOEEES a Racielisbily

The Netherlands' main production facilities for solar PV modules are Energyra Europe BV, Exasun and
Solarge, with an estimated capacity of 100 - 300 MW each. Announced manufacturing facilities for
solar are expected by MCPV. For batteries, current facilities include ELEO in Helmon d, and facilities
by Eurocells and LeydenJar  are expected to open in 2025 and 2026 respectively. Darwind is the only
operating company producing onshore wind turbines. In addition, the Netherlands hosts several
important offshore  installation firms, including, among others, Van Oord, Boskalis, IHC, and Huisman

%82 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

WyuBnea&n DANNNADNAQN dr QAKQ? AAAWIZ AlB nretah re g eA oAU BN an efi ANMeANY r g BnecEa
BIAAN?RAQA? & AfT QANAQdA" dr nae¥ dDANDZBNIDRARAAQE DEANr RAerr dADE? DNe QANERNLAYAr Rec
BAA? RAOA? ®&d AT s
BIAA? RAQA? ' AF QANnAQdar &ENAAANT
AADZ At Nga& OeBneANAAr R dAQA? DI AT
BIAAN? RAQA? € AT QANAQdAadNr AcN nadBAcdAr

kArt NAs

eAK" ane At N ncEeD2QadeA eR RdADZA?ckdANrR dA
f NAckei Nrs

ENAAANDZ ne At N ncEed® OR fedd?RO R k Ana N

ANMDZJDR NAQsUR AADZ kAaaANcE' OQeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne
87 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

and CCS, and therefore outside the study scope. Seethe r NOrAde A eA XEAAA re?cONr AADZ BNAteD2Aef QAKX Ae

Annex for information on the underlying data used; calculations of indicators; and limitations.
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Evolution of Netherlands yr dAANGEGAAAdQe AAX ner qAde

As illustrated in Figure 1, the Netherlands is a competitive exporter of components across various Net -
Zero technologies. 5% For grid technologies, the country is becoming increasingly competitive in
exporting break switches and electrical static converters . The latter, which is also an essential
component in solar PV technologies, is estimated to hold over EUR 2.1 billion in untapped export

potential for the Netherlands. This reflects the value the Netherlands could increase its exports by of

the component if trade barriers were reduced and other competitive conditions aligned. By

identifying these opportunities, the figures serve as a potential indication for shaping national
policies, guiding efforts toward trade facilitation, and developing targeted expor t strategies that focus
on the components with the highest growth potential. Nevertheless, as shown in Figure 2, the
Netherlands, in terms of the RCA index, is not found to be more competitive than its main export
competitors, China and the USA.

The Netherlands is also competitive in exporting accessories for semiconductor devices, which are
essential components in the solar PV value chain. The country is estimated to hold nearly EUR 2 billion
in untapped export potential for these components. However, similar to static converter components,

the Netherlands is not found to be more competitive than the USA, although the margin is very slight.

According to the calculated RCA indices, the Netherlands is also becoming more competitive in

exporting lithium cells and batteries. While the estimated export potential for these components is
relatively smaller at EUR 66 million, the RCA has grown rapidly between 2015 and 2022 by nearly 150%.

Here, again, it has not surpassed major competitors China and the USA in terms of competitiv eness
(Figure 2) 58

solblgr 2 eNr 0 AADZ v na&ENr NAA , NAt NEAAADEAAXDZ ol mdNnidieie  SNM @ tdMe Awetf N, Nif Re kRO r ¢ AP

QeBneANAAr Adat AA é>! AkeWN ns fdgfF?2&N n n&Akear AtNrN QeBneANAAr ?2cdgAF At N
QAnA? &N | NAat NEAAADZ yr Ni neanr NNsERRIEBAADQNDRWDAFO AP v & D2 Rr A AQe AN &' yr ENAAAQY N

&N_ NQAgAF dar AkdAdar ae Nineaean rnNQd, Q QeBneANAAr QeBnNAdaA&WNADZ oer NWNa
QeBnNNAdAdWNANrr k?a WENANDZ Ar AA 2?2AQeBN eR W Axdge hre ADKOQ de\a NRe AlQnh @te AVX R GeADF Al
DA B AAND3

ytdr dr Y?2i AAner NDZidat AtN FAekAK Nineacan BAct foad aQeQt BNWAWW cAMDIE AR uoBONIALIR? EN O Cktr
BAEt NA rAr?acAndeAN ANWNAr Reac NAQt OQeBneANAAGADIHQANNE ORNEONWAMNAAAGAMANDZ BA & NKEA
neanNAAdAK Ot AKANAP Nr Reac R?cEAt N& BAEt NA NAAcE'R Rt dAN AeiNac& oou r?2FfFfNrar en
tdft AdPt AdAF BA&Est NA rAa?2c&AndeA dr Ae nael dDAN AN QDR AMADHBAGF eR RA QNENO G Nin K «
it N&N ANG enneceA? AdadNr BAT NBN&? N dA ANt r Qe AQNAA &AA N
Mi necn neaNAAdAA dr OQAAQ? KAANDZ ?r dgAf A P cAWWdar BeDNAR &N_ NOrAdA&EEgNEr t " neat N
ANEN cNBARAKDDZAt N& QeBnNadadW N OQeADHAdeAr AKdFANDZ §tdr dr Q&dadQAK Rec dC
DANBeArancAaANr St NaeN |, Nat NeAAADZ Qe?ADZ neaNAAdAAAT NA{tAAQN dar Ni meaEar R N¥ NA
das Yt drARADEAAGAQF ? QDY AF AANdeAAA nekdQdNr kr dDRNAAGRT dAF "t dQt QeBneANAAr

RAOQAdAAAde A ANADZ Ni neca e:
fee BeaceN DNAAJANDZ JARecBAndeA eA At N BNAateD2Aef' AADZ re? e@PNEN?R NDENGAX Nat N T
QeAr?An At N DAAA re?®QNr AADZ BNAt eDEAKARNIQQAAX AeaNr Aa At N NADZeR At dr

#f dgf?2&N N k?2dADZ ?2neA atdr kr BAnndAf At N é>! JdADNIi Reac NAOQOt VOuBMAANAA ENAA
AADZ At N ChA'!s AAAT QeBneANAar 7dat A nerdad®%N é>! yAke®N ny AceN rter AR a&N_ NQ/
ADZ AASATYN N Ni OA?rdeA eR QeBneANAAr 7dat é>! O n &N_ NOAr At Nde AKAQt ®R QeBn
eAN AOndeAAKAN dArdftar Reac , NAtNEAAADZYyr AcGADN rancAANFTs YALNA aAef Nat N&R

CNAt NeAA&RZEWE neaANAAdAAR ENWNAAKGQAF AcENAr Reac rAcAANFdQ ReQ?r ABdDZA OeBnNadg

nsn

_



O

o

&> INfP EerAat BR r NANQANDZWe BRRANAAUURY At Ndae Ni neca neaNAAdAK uv
R .

2
U] AADZ At N Nineean BA&i NaA r Ara?E&AndeA

=z~

RCA growth in %, between 2015 and 2022

Low market saturation

0% 25% 50% 75% 100% 125% 150% 175
o 1
1
Accessories for 1
semiconductor |
e levices esc-® :
O0OC
Isolating and makefnd- .\
< ;
s 2 €60 break switches
g ¢ Gaslunes i Lithiurm cels and
,& % 2000 ! batteries
8 £ €16 : -
g R Air-zinc cells and 1 2
g E batteries ' Q
< 8 1 g
Q cC 2000 o= = o o - - - o o o -
S - 3
QX £ 1 =
S 1 5
S g ey L g
g © €28 1 3
8 :E, 4000 Liquebying air or gad E
- -g machinery =
§ = 3
4 Electrical static ,:2
converters @

5000

Solar Onshore wind .
) Batteries Heat pumps
(PRTHEVBIEDS e CHEEE and storage and geothermal
and solar thermal renewables g g
Sustainabh .
bl’fls ler;a e & Carbon capture Grid Electrolysers and .
'ag {4{ and storage technologres ﬁ fuel cells E"PO” poterjt_lal spde
biomethane in EUR millions

fdf?2a&N N7 I kreA?aN WNWAINNERRSOEGNA ARDZ atrN NCH

12

L]

S S -
M
I
-
I
|
]
s I
]
[ ]
1
|
|
[ |
]
|
[
>
|

4]
e, L Lipg, . sq, Cy Y
CGSSO,’ ff.r(_ Qi 5 -"J..'{‘, ""n?;,'!?g 5 ?‘U’ﬂ.' ’ iy
51, Fstog, % 55 ) Cess, g,y e s,
n z Ty
e : " 9, g ke 5
i, b g '3 -3, Ate.
ofaD«U By, . ’r 9y, @r,@s ey, b “E’rs@
Ty N @,
o %
Py, Sz
"Cag Ch,
® Metherlands mChina mLSA




Regulatory and incentive landscape

Policy framework

The National Action Agenda for Battery Systems aims to enhance the Dutch battery production landscape.

The Agenda aims to ensure that the Netherlands is among the 5 leading countries in developing safe and

r?2r AAQAAKAN ANR KAAANaEr BAAN&GdAAr AADZ QNAAr dA N1 neatButckt |
infrastructure with access to recycled resources by 2030 and have its industry recognised for its efforts on

battery technology for the heavy -duty mobility sector allowing it to design, develop, produce and test
internationally renowned battery s ystems for heavy -duty mobility. The Netherlands plans to build on a strong
heritage in developing complex (thin -film) production equipment where the Dutch high -tech industry will

supply production equipment to European gigafactories.

The Action Plan for Hybrid Heat pumps is an action plan that aims to enhance conditions for the short -term
upscaling of hybrid heat pumps. These pumps are understood as electric ones in combination with gas or
sustainable gas, according to the authorities.

This initiative will foster robust growth in hybrid heat pump adoption and production, thereby contributing

significantly to achieving the CO2 targets for 2030. Key actions foreseen aim to ensure that manufacturers are
committed to innovating and standardi sing hybrid heat pumps to reduce manufacturing costs over the next

few years. The target is to achieve a 40% cost reduction compared to 2021 price levels. Additionally, the plan

aimed to implement new legislation to replace all central heating boilers inst alled after 2026 with hybrid heat
pumps, but this legislative proposal was later withdrawn.

In July 2024, the European Commission approved a state aid scheme  of up to EUR 750 million under the
Temporary Crisis and Transition Framework which also allows investments in the build -up of the production
capacities of Net -Zero technologies

Scope of the policy framework

\/ V
Industrial permitting
Average The average duration  for an environmental and One -stop shop No one -stop shop
duration 5% planning permit  ranges between 2 to 6 months for permitting for permitting has
depending on the type of procedure. <R been identified
Brief summary of the permitting processes 82
The permission permits have two preparation procedures : the short preparation procedure and the extensive
preparation procedure. The decision period for the short procedure  is normally a maximum of 8 weeks. When
an environmental impact assessment is required, the extended procedure applies. In such a case, the
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https://open.overheid.nl/documenten/ronl-6f4699631464e7cc7706751ca8e0e456322a0085/pdf
https://open.overheid.nl/documenten/ronl-bfeb8759f36286298e923360c45b92937f146357/pdf
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_3962
https://business.gov.nl/regulation/environment-and-planning-permit/

competent authority will provide its decision within 6 months after the application. The timeline can be
extended once by up to six weeks. Afterwards, objections and appeals are still possible. Appeal procedures can
extend this period substantially and up to one year 5%

In principle, any facility or building should have planning permissions, and a building permit ( Omgevingswet),

as well as an environmental permit and a municipal approval where relevant.

yt NEBEN AQONANGEAA NDZ n N cBRer@ dO\afd AndoeAMN CRPAONNEF © AR GEAr A E? OA? &
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Procurement

There are no general national minimum requirements specified for net zero technologies in public
procurement. One specific requirement identified in the latest tender to develop the "Ten noorden van de
Waddeneilanden Wind Farm Zone (TNWWFZ)" mentions that the development of the electrolyser capacity
should be "in line with the European value chain”.

In August 2024, the city of Amsterdam introduced resilience criteria in its public procurement rules for

Xe?2c AAQAAKAN AADZ RAJaEAr ncEeD2QNDZ rekAc nAANArx At Aan NB(g
toxic substances. 5%

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

National Growth Fund (SolarNL) (Nationaal Groeifonds (SolarNL))

202 1-2025 Grant Total funding available: EUR
412 million 5%

Technologies : Solar technologies Eligibility: Projects need to Available support: N/A

develop one of the following
three  innovative solar PV
technologies: High -efficiency
silicon heterojunction 'HJT" cells;
Flexible  perovskite films; or
Customised solar PV products
for integration into buildings and
automotive applications.

Description: ~ The National Growth Fund invests in three solar PV innovation chains linking research,

technology and  product development, industrialisation and scale -up. The programme includes research,
technology and product development, industrialisation and scale -up. It pays attention to circular design in
each technology and product. Each programme line includes an i nnovation chain connecting different

phases: from research to technology and product development, industrialisation and upscaling.

Investment grant for manufacturing climate -neutral economy (IMKE) (Investeringssubsidie
maakindustrie klimaatneutrale economie (IMKE))
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https://www.nationaalgroeifonds.nl/overzicht-lopende-projecten/thema-energie-en-duurzame-ontwikkeling/solarnl
https://www.rvo.nl/subsidies-financiering/imke
https://business.gov.nl/regulation/environment-and-planning-permit/
https://www.rechtspraak.nl/Onderwerpen/Omgevingsvergunning/Paginas/veelgestelde-vragen.aspx#0c6ca226-691c-4594-881e-7b70f18fb6b672d87aed-7263-4e19-b3d1-35e845606bcf5
https://api.solarpowereurope.org/uploads/SPE_Report_Support_for_European_PV_Manufacturing_2024_10_16_final_29cc23f9be.pdf?updated_at=2024-10-16T10:16:20.682Z
https://www.nationaalgroeifonds.nl/overzicht-lopende-projecten/thema-energie-en-duurzame-ontwikkeling/solarnl

202 4-2025

Technologies : Solar technologies,
batteries and storage
technologies, and electrolysers
and fuel cell technologies

Grant

Eligibility: ~ Applicant companies
must be established or have a
subsidiary in the Netherlands.
Investments across the EEA are
eligible but applicants need to
show a benefit of the project for
the Dutch economy. Projects
need to start within 5 months
after the grant deci sion, need to
be completed within 5 years, and

Total funding available: EUR 148
million 597
Available support: Up to EUR 20

million for batteries projects, up to
EUR 50 million for electrolyser
projects, and upto  EUR 25 million
for solar technology projects.
Support can cover between 15%
and 40% of eligible costs,
depending on the size of the
company and the area of
investment.

production lines must remain
open for at least 5 years for large
companies and 3 years for small
companies.

Description: ~ The Investment Subsidy for Manufacturing Climate Neutral Economy (IMKE) aims to support
companies with investments needed to produce (the essential parts of) electrolysers, batteries and solar
panels. It provides state aid under the TCTF. The support targe ts the setting up, expanding, or converting
production lines for these three technologies. The support is also available to produce or recover raw materials

that are needed for the production of batteries and covers the products themselves as well as their
components.

National Growth Fund (Material Independence & Circular Batteries) (Nationaal Groeifonds (Material

Independence & Circular Batteries))

2021-2025 Grant Total funding available: EUR296
million 5%
Technologies: Batteries  and Eligibility: ~ Support is provided to Available support: N/A

a broad range of organisations,
including SMEs, large companies,
start - and scale -ups, and research
organisations.

storage technologies

Description: ~ This program aims to strengthen the international positioning of the Netherlands in the batteries
sector and make the country less dependent on international suppliers of necessary raw materials necessary

for batteries. The program provides support to projects ensuring a s ustainable material supply (supply of raw
materials through refining and battery recycling) developing and scaling up sustainable battery technology
(materials, components and equipment) and developing circular battery systems for transport applications

and grid stability (heavy transport and large -scale pilots and demos for bulk batteries).
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Opportunities Challenges
General General
gt N | Nat NeAAADZY d¢AWNrABNAA ¢ Publicinvestments have been slower to materialise

National Growth Fund could
opportunities for net  -zero technologies. Other funded
projects include projects on green hydrogen, and
circular solar panels to reduce foreign dependencies
However, the National Growth Fund has been put on

than anticipated and net public investments are

below the EU average ©%. With key funds for net -

zero technologies such as the National Growth

5% Fund having been put on hold and delays in the
rollout of the Recovery and Resilience Plan this
creates potential uncertainties for investors.

provide growth
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https://www.nationaalgroeifonds.nl/overzicht-lopende-projecten/thema-energie-en-duurzame-ontwikkeling/material-independence---circular-batteries
https://www.nationaalgroeifonds.nl/overzicht-lopende-projecten/thema-energie-en-duurzame-ontwikkeling/material-independence---circular-batteries
https://www.solarnl.eu/
https://www.nationaalgroeifonds.nl/overzicht-lopende-projecten/thema-energie-en-duurzame-ontwikkeling/material-independence---circular-batteries
https://groenvermogennl.org/
https://economy-finance.ec.europa.eu/document/download/c3a6d1e0-8289-4fb9-91ab-3f3fb1ba6dee_en?filename=SWD_2024_619_1_EN_Netherlands.pdf

hold by the new government and EUR 7.4 billion

remains of the EUR 20 billion ~ 6%, Shortages in skilled labour persist across many

sectors and are a bottleneck for investments related
The Netherlands is an innovation leader in the EU, to the green transition. Increasing labour
performing above  the EU average with strong increases participation is  unlikely to address this problem
in R&D performance in past years %% The IEA also considering the Dutch labour participation rate is
reported that the Netherlands provides substantial R&D among the highest in the EU %,

funding for energy technologies but highlighted the
need for supporting emerging technologies in reaching
commercial scale 2.

Technology -specific Technology -specific
The Netherlands is at the forefront of carbon & The Netherlands faces challenges in
¥4 capture and storage technology deployment nz securing sufficient long  -term investment
thanks to its  strategic geographic position and existing and developing the necessary infrastructure to
infrastructure to further develop storage sites and scale up operations in ~ CCS1!

NAt AAQN dar e AN Ar A gt Nr nKA
Projects such as the Aramis and Porthos 805 projects in
the Port of Rotterdam can ensure the development of
knowledge in setting up complex CCS projects.

For offshore wind , while playing a central
}’L' role in installations (e.g. through Boskalis,
Van Oord) it relies on third countries for
manufacturing, especially for components in the
nacelle (generator). As our data shows there is a

The Netherlands could leverage its respective - .
ﬁ . 2 negligible amount of onshore wind and offshore

ports to produce renewable hydrogen where ; . ;
offshore wind farms are implanted. 606 Moreover, the renewables  manufacturing  capacity in  the
Netherlands has put significant attention to becoming Netherlands.
a hub for hydrogen through for example the Hy2Tech w F | PV the Netherland
IPCEI which supports the development of a fuel cell ana or ekl ' t, S ELEET E I
gigafactory in the Netherlands ~ 67 “¥= compete on scale with larger countries and

' is reliant on extra -EU imports (67%). However, there
The Netherlands has a robust offshore wind is an opportunity to focus on high -value machinery

andinnovation s Yyt N | Na tsteoghdin tdgh y
tech and electronics are showcased also by the
estimated export competitiveness for accessories

for semiconductor devices needed in solar PV
manufacturing.  Solar PV innovations are developed

by organisations such as TNO that work on scaling

up perovskite solar cells beyond the laboratory
phase. %12

_L policy framework that has been driving rapid
deployment and cost reductions 608 “which in turn has
also benefited manufacturers specialising in offshore
wind (e.g. specialised parts, installations, maintenance,
foundations, turbines etc.) ®°. Companies include  SIF
(offshore foundations ), TKF (cables ), AkzoNobel (paints
and coatings) and various installation companies (Van
Oord, Boskalis, IHC, Huisman, etc) . However, compared
to other EU countries , the overall sector is small.

o6 While currently having only minor

manufacturing capacities in batteries , there is
potential for growth with the opening of a factory for
high -performance battery systems in Helmond by the

startup ELEO. Furthermore, there is a conducive
ecosystem through the Dutch Battery Competence

Cluster, various applied research, test & validation
centres, close links to high -tech equipment industries
and access to end -users in the mobility industry 8%,

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential
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https://hollandhightech.nl/en/news-calendar/news/continued-existence-of-national-growth-fund-uncertain
https://www.iea.org/reports/the-netherlands-2020
https://www.aramis-ccs.com/project/
https://www.porthosco2.nl/eerste-co2-opslag-project-in-nederland-van-start/
https://proceedings.windeurope.org/biplatform/rails/active_--b9c7d24d140894083e8e8da36a3a481b7e5162eb/WindEurope-2030-Vision-for-European-Offshore-Wind-Ports.pdf
https://data.rvo.nl/subsidies-regelingen/projecten/fuel-cell-giga-factory-fcgf
https://www.iea.org/reports/the-netherlands-2020
https://windeurope.org/about-wind/campaigns/local-impact-global-leadership/#map
https://nederlandelektrisch.nl/u/files/value-proposition-battery-technology-netherlands-evs37.pdf
https://brusselssignal.eu/2024/03/groundbreaking-dutch-co2-storage-project-costs-soar/
https://www.tno.nl/en/sustainable/renewable-electricity/advanced-solar-technologies/perovskite-solar-cells/
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At N Beran rdf Ad, QOAAA FTaennat dA OeBnNadadWNANrr A N
e AAANDZ dr AAre A QeBnNadadWN NinecaNcE eR AA?BdAd?B
AADZ At N Git!Nr N rAacE?QOa?&Nr AAre tAWN A Kei BA&:t Na

QeBneANAATr GAQA?DAN BAAFTAANr N Dfei ¢DN kAaaNEdNrR

OeBnNAdAdWNANrr kr eWNa& nvNhus

e K4 0" REABNEENAAAT R @e AAADZ r u AD2 rin Neadh An M@ AN DA e it @ N

r NOrecAA Af eNNBNAAr AdB aAe DNWNAen trDZEef NAR nteaed
NANEf " R NAt AAOdAF BAEt NA nAaeadOdnAade AR ARMNDZ e dMAd .

UAD2 r A ed,AK nyN anBidOMAIAN FRF k ? o, KDZ, AP nN(EBq,/\r rte?ADZ kN r

ADD#HAde AAKX dARecBAAdeA dr ANNDANDR :7da AnnAdOAnrdeA
eA At N NAW¥WJdaEe ABNAAAA nNa&Bda w t 2@ KDEZ ck N A RAN & Are Rida d &rA
D2 O? BNAA k?An eRANA AAtN KeAf N D2N aAre ADDIHAdeA
NAWdaEe ABNAAAA dBnAOA Arc NrrBNAA kNRea&N drr?AAQN uB:
eR, ONs

UAQNAA YN dAuNEZ=RKANDR ¢AQNAAdYNr AcN dA nAAQN At A
i Nee ANOQt AeKefidNrs Vytdr JdAQA?DANr JAWNrABNAA r?2nne
OAnAQdadNr dA caNAAhNeEA ABOW Aeden N §a

3 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

84 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NinaENrrNDZ A BeANAAcr AN&Brs ytN RdF?&Nr
components and end  -use products. The selection is reported in the Main Report.

%15 International positioning is based on trade flows in selected components relevant to clean technolog|es (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Poland &

Manufacturing Industrial production

Additional Additional Import

Capacity % of EU -27

o 0 announced capacity announced capacity dependence
(fa‘;;EiLtJy)N 2024 -25 2026 onwards disgg::‘:g?:g) " (extra -EU)®
el 400 - 450MW/y ©° 4%
"i“ (2% of EU 400 - 500 MW/y 1750 - 2000 MW/y (Disclosure: 56%) 0.39
capacity ) ’
3750 - 4500
-{ MW/y 620 5%
N (4-5% of EU S0P - DL : (Disclosure: 63%)
capacity )
85000 - 90000
i MWh/y 62t 1%
=2 36 - 39%): of EU 13500 - 14500 MW/y 3000 - 7000 MW/y (Disclosureo: 41%) 0.80
capacity )
[3 At least 24 facilities ) : 3% 0.44
identified (Disclosure: 53%) :

At least two 2%
facilities identified (Disclosure: 53%)

6 N/A N/A N/A 1% 0.43
o

(Disclosure: 56%)

«Negligible share of
N/A N/A N/A EU production» 0.36
(Disclosure: 50%)
3%

N/A N/A N/A (Disclosure: 53%) e

B
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v
sa Sl . Ohshoregwind mmi=  Batteries © Heat pumps Electrolysers and fuel
l‘i“ g:gm:ct))llat?lt?\ermal —_l<_ ?;:evsgsg t;re and storage and geothermal cells
Sustainable .
; Carbon capture Grid -~
6 E:g?naeStL e % SR E technologies m Data coverage & Data reliability
Poland is a strong and growing manufacturer of Net -Zero technology and equipment. The country is
At N MCyr ANADZHAF n cerDBEat@mes PaaRd A d A tBAYBN naEe D2 Onde A LAAQJAdA g N
Energy Solution y Battery factoryin Wroclaw , which has an estimated capacity of 70 GWh/y and aims

to increase capacity to at least 100 GWh/y by 2025. 622 Poland is also well positioned in the solar PV

WAK?N Ot AQJAR Sdat AA?AN yNOt AeAef dNyr dAAeWAAdWYN nNeeWritda
and a solar cell gigafactory reportedly awaiting financing to launch production in 2025 -26 in

Racibérz. 522 Poland is also an active manufacturer of wind towers and blades (see section below on

516 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify . Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technologies

and CCS, and therefore outside the study scope. See the r NOade A eA XEAAA re?xQNr AADZ BNAteD2Aef QAKX Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

%7 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.

By Bneacn DANNNADRNAON dr OQAAKQ? AAANWIZ ABnretah reAdd eA IR BMAN an efi ANMeaN Yy r dBneaen kArs Nas
9 TAA? RAQA? &g AP QANAQdA" dr naEeW dDADZ Ni QA?r W NAT Rec reAAc nteneWeAnAdQ A/
BAA?RAQA? &g Afs ! ANe? AQNDZ QAnAQdadNr AAre JdAQA?DAN RAQJAJGAdNr Reac &G ONKArs

W AAN? RAQA? &g AFf QANRAQdAar @ENAAANr eAA" Ae At N nEeD2QOadeA R RdADZA?PaE&kdANrR dA
AADZ At Nga& QeBneANAAr R dAQA?DHAF f NAckei Nrs

2L AAN? RAQOA? € AP QANRAQdAdNr AN naedBAcdA k™ &NAAANDZ Ae At N ncEed? ORGEIqEROR K AA A N
ANMDZJDR NAQsUR AADZ kAaaANcE' OQeBneANAAr r?2Qt Ar QAAteDANrR AAeDNr AADZr NnAcAne
23 NNNsWNt N RAOAeaE” naEdBAEdA"™ rr?2nnAdNTt Nni®&dME] BMEE NaS r /& NQIN At RreAm v ANDZE 2 A A MG

r AKNr BAr kN dAQONAAGQWdr dgAF -g MANGPf'™ Ae&?adeAr aAe ndWean AernAeDZ At N BAA?RAQ
238 NNNAWDZN RN eNr n QA W NAT



https://invest-in-wroclaw.pl/5-years-of-lg-energy-solution-wroclaw-the-largest-investment-in-the-region
https://www.energy-storage.news/lg-energy-solution-eyes-ess-pivot-in-light-of-ev-slowdown/#:~:text=The%20Poland%20facility%20they%20are,talking%20point%20in%20Polish%20press.
https://www.pv-magazine.com/2021/06/17/saules-technologies-opens-perovskite-solar-cell-factory-in-poland/
https://giga-pv.pl/news/

e KAANDZr Nineaear gA aAtdr rNFBNAAUs | BeAfLM Roahd B@de® AAcE™ yr &
manufacturing facility in Goleniéw 62* with an estimated capacity of 10 GW/y. Additionally, large  -scale
facilities supplying offshore towers have been announced in Gdansk and Szczecin. 625

Evolutionof Poland yr dAANGEAAAdeAAX ner dgadeAdA

As illustrated in Figure 1, Poland has emerged as a competitive exporter of various Net -Zero

technologies. % The most significant growth in competitiveness, measured by the RCA indices, is

observed in electrical devices for switching electrical circuits, an essential component in grid

technologies. e KAADZ r Ni neacan OeBnNAdAdW¥NANrr dA At NrN QeBneANAAr
2015 and 2022. Moreover, Poland is estimated to hold EUR 154 million in untapped export potential

for these components and is found to be more competitive than China and the USA (Figure 2).

Poland is also a competitive exporter of aluminium structures for wind turbines, with an estimated
untapped export potential of EUR 749 million. In this sector, Poland outperforms major competitors
like China and the USA. Furthermore, these structures have a low market saturation rate, suggesting

that no single country currently dominates the export market for these components.

Other competitive export components include manganese dioxide batteries. Poland has increased
its export competitiveness by over 120% and holds an estimated EUR 333 million in untapped export
potential. However, the country is slightly less competitive in exporting these types of batteries
compared to China (Figure 2). %7
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https://www.lmwindpower.com/en/about/locations
https://www.offshorewind.biz/2023/01/23/offshore-wind-tower-factory-to-be-built-in-poland/
https://www.offshorewind.biz/2024/01/16/windar-to-produce-towers-for-20-mw-offshore-wind-turbines-in-poland/

fdf?a&N nf é>! FPaEenant eR r NAMOANDROEBNuNRAAL NdtEd» Né necn neaNAAdAK u
MCéUR AADZ At N Nineea BActNa rAn? cAadeA
RCA growth in %, between 2015 and 2022
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Regulatory and incentive landscape

Policy framework

@e AAADZ r u AD2 ris assiiaiefy thatefdfege@s various measures to support, among others, Net -Zero
technologies, including:

- Fostering technology development and investments in components for the production of
photovoltaic systems; and

- Supporting enterprises engaged in hydrogen technologies and systems through projects focused on
research, development and innovation (R+D+l), as well as the first industrial deployment (FID) and
infrastructure projects. This support will be provided in acc ordance with the public aid rules
established for the IPCEI mechanism.

The Sector agreement for the development of the hydrogen economy aims to create conditions and
establish cooperation for the development of hydrogen technologies and their application, as well as to
maximize the level of local content. The Agreement is implemented by seven working groups focusing on

energy, transport, industrial decarbonization, production, distribution, storage, value chain development, and
education.

The cooperation agreement for the development of the photovoltaics sector pursues the fulfilment of the
following objectives: development of the domestic photovoltaic equipment industry, identification of barriers

preventing PV development, development of new photovoltaics segments, integration with the grid,

education and pro  motion,

The cooperation agreement for the development of the biogas and biomethane sector aims to support
the development of the sector by maximizing the so -called local content. This includes enhancing the
participation of Polish entrepreneurs and technologies in the supply chain for the construction and operation

of national biogas and biomet hane plants, as well as the development of the market and widespread use of

biogas and biomethane in the economy.

The sectoral agreement for the development of offshore wind energy supports the development of the
sector by maximising "local content", namely by increasing the participation of Polish entrepreneurs in the

supply chain for offshore wind farms being built in the Polish exclusive economic zone. Other objectives

include bo osting employment, providing training and educational offers, and connecting offshore wind farms,

with a target of 5.9 GW of installed capacity by 2030 and 11GW by the end of 2040.

In September 2024, the European Commission approved a state aid scheme __in the amount of EUR 1.2 billion
to support investments in the production of batteries, solar panels, wind turbines, heat pumps, electrolysers,
and equipment for carbon capture usage and storage, as well as components of these Net -Zero technologies.

The support can take the form of grants.

Scope of the policy framework

# 1 < @& & ® &
v v

Industrial permitting
Average At least 12 months if an environmental impact One -stop shop No one -stop shop
duration 628 assessment is required for permitting for permitting has

been identified

“A%2& &NrNAEQt «ENWNAAr At Arn nNaEBdAandAP AdBNr QAA WAaE' rdf Ad, QAAArAQ' MQaerr AA
AADZ At N AAA?aE&N eR At N NOQeAeBdQ AQadWdar AcN tNr DNANEBdAAAAr eRNa&t N r QenN
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https://www.gov.pl/attachment/555c07a8-4d95-49af-9ec1-282fafdbcac5
https://www.gov.pl/web/klimat/porozumienie-sektorowe-gospodarka-wodorowa
https://www.gov.pl/web/klimat/podpisanie-porozumienia-o-wspolpracy-na-rzecz-rozwoju-sektora-fotowoltaiki
https://www.gov.pl/web/klimat/porozumienie-o-wspolpracy-na-rzecz-rozwoju-sektora-biogazu-i-biometanu
https://www.gov.pl/web/morska-energetyka-wiatrowa/porozumienie-sektorowe-na-rzecz-rozwoju-morskiej-energetyki-wiatrowej-w-polsce
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_4141

Brief summary of the permitting processes €28

Building permits should be processed within 65 days of the application, with fines imposed for delays,
although the actual average time to receive a permit is unknown. This period can be extended if additional
information is needed. Permit applications can be submitted at various local and provincial offices or online.

Environmental permits should be resolved within 1 month, extendable to 2 months for special cases. In
practice, the actual time may be longer because it does not include the deadlines provided for in the
regulations for obtaining agreements, opinions or periods of suspension of the proceedings. Moreover, the
issuance of a decision may be delayed for other reasons, e.qg. the fault of the party or reasons beyond the control

of the office, such as the need for the party to complete the documentation.

®@cdec Ae AA NAWJdEe ABNAAAKA RNREBgEr ABNGAR AP ¢BAARDR AR Nk N BOI
ntd0Ot OQAA kN A ANAPAtT na&eONrr R AAt gAFT Aan ANAraA A rNAa
QeeaDy ANArndeAN AADZ, AAKd' AndeAs §t N NAWJaEe ABNAAAKA nNa&Bda
eR, ONr R GN¥ e \ARENANAAA naEeaNQOadeA DIHENOAe cAANrR AADZent Na

¢
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Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Program to support investments of significant importance for the Polish economy for 2011 -2030 (Program
wspierania inwestycji o istotnym znaczeniu dla gospodarki polskiej na lata 2011 -2030)
2011-2030 Grant yenAK RIADIHAP AWA
million ©3°
Technologies : Potentially all Eligibility: ~ The minimum size of Available support: The
investment depends on the type maximum intensity of the grant
of investment, the size of the depends on the type of
beneficiary entity, the number of investment and  the size of the
new jobs created, and whether beneficiary entity. 32
the investment is in a priority
location. 53!
Description: The program supports investment projects aimed at increasing the innovation and
competitiveness of the Polish economy. The investor may obtain a subsidy for the implementation of the
project, which, in accordance with the applicable criteria, should obtain the status of a project of significant

importance for the Polish economy.

Aid scheme for the implementation of investment projects of strategic importance for the transition to

an economy with net zero emissions uée' nec' @DZ NAdN TdAdracEA ée' 2e¥Y? d yN
&s 7 rnae&AsdN ?2DZ NAAAJA neBeQOr n?kA&AdO" ANY AA &ENAKJ' AOYDd
DZA nc' NY) QdA AA ferneDActd e ‘' NaeensNY NBdrVYd ANaneU

rdeAr eac fFEeNAANGE NAWdaEe ABNAAAA Eqdrtr R r?20Qt Ar kAaaAN&E' nEeD2QadeAR eRANA
t OAA Ni ANADZAGBNAGANrs aexeYNQAr &Ne?dae&dA? AA NAWJaEe ABNAAAAK ¢BnAQa Arr N
NeW NeR ADDZHAdeAAKX RAQraeacr QAA rdfAd., QAAAAT nee ke AP At N nNEBdaadgAF nce
ANBNAAAcEr JAWNradfAndeA AADZ ARecBAandeA k' A?2atecdadNrR ea& 2t NA A naEaNA
t NEARAcEe ABNAAAK dBnAQA Arcr NrrBNAA dr &Ne?da&ND3 uA reBN Qe?ArAcEdNrR nN&Bda
tN n?kAdQR "dat AnnNAXK raAAfPNr R?&rt N& ANAFT At NAGAP At N eWNcEAKA nEeONrrs

e AQt NDZ 2dat OQA?2Ade ARMAAW nANION, OfsaeaN t dft AT Qe
eaBAndeA dA Atdr rNQadeA nEdBAEdA" QeBNr RaeB JAANaGW dNARr "dat GENANWAAA
KRR &N
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https://www.gov.pl/web/rozwoj-technologia/program-wspierania-inwestycji-o-istotnym-znaczeniu-dla-gospodarki-polskiej-na-lata-2011-2030
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20230002127
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20230002127
https://www.gov.pl/attachment/beea01dd-f6ad-4e45-8ba3-ba0ca25e22d2
https://www.gov.pl/web/rozwoj-technologia/program-wspierania-inwestycji-o-istotnym-znaczeniu-dla-gospodarki-polskiej-na-lata-2011-2030
https://www.paih.gov.pl/en/why_poland/investment_incentives/governmental_grants/

2023 -2025 Grant Total R? ADZ,AF AWAdAZ

billion
Technologies : Solar technologies, Eligibility: The main eligibility Available support: 15%35% of
Wind technologies, Batteries and criteria are that investment eligible costs depending on the
storage technologies, Heat projects need to have eligible location of the investment and
pumps and geothermal energy Qerar R AA ANAr A size of the company requesting
technologies, Electrolysers and which will create at least 50 new A¢gDZ Adat ?nnNa& ON
fuel cell technologies, Biogas and jobs. BgAAde AN Ane aesn Bdq

biomethane technologies, CCS
technologies

Description: ~ The support programme is implemented in the context of the Temporary Crisis and Transition

Framework and aims to support the development of strategic Net -Zero technologies.
Hydrogenization of the Economy Program (Program Wodoryzacja Gospodarki)
2023 -2026 Grants and loans yenAK R?ADIAT AW A
million 633
Technologies: Electrolysers and Eligibility: Construction of low -  Available support: Minimum
fuel cells emission/renewable hydrogen eligible costs per project - PLN 10
production capacity and BgAAdeAN uvuavnseBUR E
hydrogen infrastructure. amount per project V PLN 150
BgAAdeAN wuyaesBUR B
value -&-~, enn BdAA§e/
Description: ~ The program is aimed at the development of a low - and zero -emission economy by supporting
projects related to the implementation of hydrogen technologies along with the technical infrastructure for
the production, storage, transport and use of hydrogen. It is part of the RRF implementation.

B W AdAAKRAN
saAth CLDZ

_


https://www.gov.pl/web/nfosigw/wodoryzacja-gospodarki
https://www.gov.pl/web/nfosigw/nabor-wnioskow-2024
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Opportunities

General

®e AKAANDZ r rAcEeA?
in the EU, provides a solid foundation also for net
technologies. Specifically, technologies requiring more
basic components such as biogas, electrolysers, grid
technologies and heat pumps can benefit from that.
However, there is also potential for onshore and offshore
wind, solar PV and batteries.

-Zero

Poland is one of the EU countries with the highest
number of jobs in the coal sector, specifically in regions

such as Silesia, Lower Silesia and Wielkopolska. Efforts
have been made to support the transition in these
regions and labour market conditions ha ve improved
which could provide workers for the emerging net -zero
technology manufacturing hubs EES,

Technology -specific

Poland, historically known for producing battery
o . ;

separators has become a leader in lithium
battery production in Europe with one of the largest
factories in the world operated by LG Energy Solution
near Wroclaw. Lithium  -ion batteries already account for
over 2.4% of all Polish exports with net exports
exceeding EUR 8 billion in 2022. This strong positio n
offers a foundation to further expand into other areas of
energy storage technologies which is indicated by
investments from companies such as Northvo It,
Umicore, SK hi -tech battery materials, Capchem, Guotai
Huarong, BMZ and more 64,

-ion

The strong presence of the automotive industry
oo in Poland paired with relatively lower labour
costs constitutes an opportunity for Poland's emerging
battery industry R&D investments can provide
opportunities to improve products and material
availability, leading to a stronger positioning. Various
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Challenges

General

Despite expanding R&D spending, Poland's
investment rate in green transition and clean
technologies is below the EU average. There are
significant gaps in funding for innovation, especially

for high -risk, early -stage R&D projects in clean  -tech
sectors and Poland lacks an overarching strategy

for energy R&D and dedicated innovation clusters

that support collaboration %%s oe R NW N&ER
Green Technology Accelerator 5% could serve as a
model for cooperation between the public sector

and businesses in green innovation.

The regulatory environment in Poland is seen as
burdensome, especially regarding the creation of
new firms, which increases uncertainty for
investors. While reforms have been proposed in the
RRP, progress has been slow and research indicates
that these mig  ht be insufficient 3. Additionally, the
legislative process needs improvement to make
Poland a more aftractive destination for
investments in clean  -tech manufacturing %,
Technology -specific
IeS Poland relies heavily on imports for its
battery manufacturing value chain (extra -
EU import dependency of 80%) . This dependency
is prevalent for battery -active materials %° and
critical raw materials such as cobalt, lithium and
nickel which are not mined in Poland except the
Szklary nickel deposit. Investments in recycling and
the production of battery active materials for
example through Umicore's battery materials
gigafact ory in Nysa %7 are going in the right
direction to address this bottleneck.

(J Poland faces an unfavourable electricity -to-
gas ratio as gas is four times cheaper than
electricity in the country which notably hinders heat

pumps demand. Additional challenges are the
absence of visibility on electricity prices and the

slowdown in new home or renovation projects. ex
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https://doi.org/10.1016/j.eist.2022.03.003
https://www.iea.org/reports/poland-2022
https://greenevo.gov.pl/en/
https://doi.org/10.1787/caa5b5cc-en
https://economy-finance.ec.europa.eu/document/download/869bf64a-a2f1-4059-a991-66da32de8c7d_en?filename=SWD_2024_621_1_EN_Poland.pdf
https://pspa.com.pl/wp-content/uploads/2023/05/PSPA_Europe_Runs_on_Polish_Li-Ion_Batteries_Report_EN.pdf
https://pspa.com.pl/wp-content/uploads/2023/05/PSPA_Europe_Runs_on_Polish_Li-Ion_Batteries_Report_EN.pdf
https://ac.umicore.com/en/news-stories/umicore-accelerates-european-e-mobility-with-nysa-gigafactory/
https://www.ehpa.org/wp-content/uploads/2024/04/Pump-it-down-why-heat-pump-sales-dropped-in-2023_EHPA_April-2024.pdf

R&D initiatives are already underway, primarily >t AKANAF Nr  RCES irdusyAid iDZ «
pertaining to recycling and second -life applications. 64 ¥ the lack of investment, infrastructure, and
public acceptance. %4
(J Regarding the heat pump value chain, Poland is
a competitive exporter of heat pumps and
reversible heat pumps with close to EUR 150 million in
export potential. Poland, together with Czechia and
iKkeWw At A AceN AAKkNAKANDZ Ar A7/
W A A #N rBphancing cross -border collaboration to
leverage a rich industrial ecosystem and develop a local
skilled workforce, offers an opportunity.

For biomethane , Poland stands out in gas
storage components and is a strong exporter of
machinery for filtering or purifying gases. @®e KAN

exports in this segment increased by over 200 percent
between 2015 and 2022, and now amount to EUR 2.9
kdgAAKdeAs @eAAADFr rdf ALRJQOAA
highest in the EU) in biogas and biomethane
technologies %4 and its supportive policy % allow Poland

to strengthen its manufacturing base in this
technology.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential
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and potential for CCS deployment in the CEE region VPoland. Available here .



https://pspa.com.pl/wp-content/uploads/2023/05/PSPA_Europe_Runs_on_Polish_Li-Ion_Batteries_Report_EN.pdf
https://www.euractiv.com/section/energy-environment/news/europes-heat-pump-valleys-take-root-in-the-east-closer-to-asia/
https://www.europeanbiogas.eu/wp-content/uploads/2024/06/EBA-Investment-Outlook-on-Biomethane_2024.pdf
https://cms-lawnow.com/en/ealerts/2023/05/poland-drafts-bill-to-encourage-investment-in-biogas-and-biomethane-projects
https://ccs4cee.eu/assessment-of-current-state-ccs-4-cee/

Country Factsheet Portugal

Key findings

TAA? RAOA? Ed AT 50 Gele e QuiBAAE ? RAOA? &g AFABRAWR@d s $s s gg R
A? &k QAN Aed NEr R SANDT eReac R gADZ A? ek ¢/AN  KAMDEZS (1 @ WkINGRT
OAnAQdar U Reac NANOA e A' rANM®DZ S 1 MNNDEZ FSIRPAGRKNABNR  rateMaddN, M C
rekAc =Gs @weca?fPAA terar Aan KNAraA aAfe RAOQOJAJAdNr DI
nee D2 OndeA RAOJAJAGNr ANaEN ¢DNAAG, ND3

UADZ2 r A &d AKX rftmeeD@ O%fdfet eNN AAc? Nriia Nao\ DR N @regdX kK 'NaW A2
uaeG AADZ AR NFEBMIAUA nEe D2 Qade A [FBRpALgeVE Rneae MEL MC n«
NI BdAAQe e Ru MC naee DR DAL e WBPDE & Ne A RNEB DA MB&E AKde AN uA
rtAeN 2R MC naeed&OXA de AU Re

UAANGEAAAde AAA “Raee @m XPaAARA FOre B NN N ¢ ay\F g DZ A NOt Ae Kef ¢y
P KArr NANOAGEG]dOQAK dAr?KAneacr R &&NAA"rR ONcABJdO NANOA
NANOA&®dO keAacDZ AADZ nAANArR Sdat AA NradgBAANDZ Nin
QeBnAcENDZAMWe AANDE At N CAl's @eacn?f AA dr AAre Ay BeEBnNNQi
QeBneANAAr R QAQA?DHAFT daEeA eaE rANNA rAacE?Qa?ENr Reca
e?AnNcReeBgAFf >t AA AADZ At N CA! &N AcDZ, A NRiemrg ds s Q1

e A4 0r REABNNe MR eenNAA >eBBdrrdeA tAr Annacee% NDZ Ane
yNBneacAacr >a&drdr AADZ ycAArdgadeA f cABNReact Ae r?2nnex
i Nee ANOt AeAkef dNrR AABNAr kAaArNaEdNrNRAAr engRBarN-A MWKy 4

Ne?dnBNAA Reac QAckeA OQAna?a&N ?2rAf N AADZraecAf Ns

AD2 r A aEdAKA nyNaB dnMEB\ENA QAT naee QND2 aN Ré il aet M NE B\RZKG
BN Ar Reac AA" eatNa& gAD2rAcdAX nee D2 QA deA nee ONr |
AeEr R gAQA?DHAF At N QOeBnANi dar eR At NARKENY MAK AA,

b -
>

Q
ONAAWN dAmyANeBOMAE"T ENr NAEQt DZ,DZ Aea ' NADZ ENAN
WNrABNAAT dA At N BAA?RA®AX=R] MIN QP ARAMRE'NresR |, Na

A
A

o c

80 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

%1 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAaEr AN&Brs ytN RdF?&Nr
components and en  d-use products. The selection is reported in the Main Report.

%2 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Portugal ¢

Manufacturing Industrial production

Additional Additional Import

Capacity % of EU -27

o 0 announced capacity announced capacity dependence
(% of EU -27 2024 -25 2026 onwards _(component (extra -EU)*
capacity) disclosure rate)
A 50 V100 MW/y °*° 1%
aan (a negligible share - - 0.27

. g
of EU capacity ) (Disclosure: 73%)

5900 -
9300MW/y 7
(7 - 10% of EU

«Negligible share  of
EU production» 0.34
(Disclosure: 68%)

A

capacity )
] No facilities 1%
identified ®%® TRV ULNA UL S EEUL LN 7 (Disclosure: 91%) e
At least two ) ) 1% 0.27
facilities identified (Disclosure: 71%) ’
450 - 500MW/y 1%
o» (8 - 9% of EU 375 - 500 MWy ; i JI 0.02
capacity ) ’
1%
A NIA NIA N/A (Disclosure: 78%) U2z
& 0%
Wi HA A MY (Disclosure: 75%) ot
0%
E HA g N (Disclosure: 85%) U2
== v v
Technologies
L Solar Onshore wind . = .
R e orerare
and solar thermal renewables 9 A 9
Sustainable & .
o Carbon capture Grid -
E:g?naestﬁane Ry and storage E technologies m PR CRERER a Daialisbiiy

Portugal y r BAJA naEeD2OadeA RAOJAJAGNr dA Siemdis Gagjes®Z ne k Wd DY A D2 r
manufacturing plant in Vagos, with an estimated capacity of around 2 GW and CS tower

manufacturing facility in Aveiro, with an estimated capacity of around 2 GW. Announced

manufacturing facilities include a factory by CALB (China Aviation Lithium Battery Technology)

producing lithium  -ion batteries and starting up in 2025. In addition, Fusion -fuel is investing in

electrolyser facilities, which are expected to be operational in 2025.

%% Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).

Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S

above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

and CCS, and therefore outside the study scope. See the r NQadeA eA XEAAA re?®QNr AADZ BNAteDZAef QAA Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

%4 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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Evolutionof Portugal yr dAANEAAAQe AAA ner dadeAd.

As illustrated in Figure 1, Portugal has demonstrated growing competitiveness in the export of grid

technologies, particularly in components such as non -glass electrical insulators, relays, ceramic

electrical insulators, parts of electrical devices, and small electric boards and panels. 659 Among these,

small electric boards and panels hold notable untapped export potential, estimated at EUR 950

million in 2022. Collectively, the export potential for these grid components amounts to

approximately EUR 1.1 billion. gt AN eseeacA?? AKyr Ni n elaneasPer Boy the RGALW NAN— r
index ¥ has seen growth of nearly 90% for parts of electrical devices and ceramic electrical insulators

between 2015 and 2022, its relative position should be considered with caution. Although Port ugal
has shown a stronger RCA in specific components than larger economies like China and the USA, this
does not necessarily imply a dominant global posit ion (Figure 2) %%, RCA measures comparative

ADZ AAAAF NR 7t dgOt BAT «cNRANOA e@eaca?f AAyr nNOgQAAdr AndeA dA
export volumes. In addition, the relatively low level of market saturation across these components

suggests that no single country, including Portugal, commands a significant share of global exports.

This leaves room for Portugal to potentially strengthen its export position in grid technologies.

Beyond grid components, Portugal has also demonstrated a degree of competitiveness in other Net -
Zero technology exports, including iron or steel structures for wind turbines and compressors for heat
pumps .
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Regulatory and  incentive landscape

Policy framework

The European Commission has approved two Portuguese measures under the Temporary Crisis and Transition
Framework to support investments in the production of  certain N et-Zero technologies , namely batteries, solar
panels, wind turbines,  heat pumps , electrolysers, and equipment for carbon capture usage and storage

The first measure isa d°sn  BdAAde A Staeraid?sthenier Nto support investments in_equipment
necessary to foster the transition to a net -zero economy _ which was approved by the European Commission in

March 2024. It will be implemented in the form of direct grants. The source of funding is the Recovery and

Resilience Facility and it supports the production of b atteries, solar panels, wind turbines, heat pumps
electrolysers, equipment for carbon capture usage and storage , components of these technologies, and raw
materials needed for the manufacturing.

The second measureisa an  k d AAde A Stsemidddhémid r Npproved by the European Commission in
September 2024  to support investments in strategic sectors necessary to foster the transition to a net -zero
economy . It will be implemented in the form of direct grants. The source of funding is the state budget, and

support can be provided to b atteries, solar panels, wind turbines, heat pumps , electrolysers, and equipment
for carbon capture usage and storage , components of these technologies, and raw materials needed for
production.

Industrial permitting

Average duration N/A One -stop shop for The Responsible Industry System (SIR)®6:
permitting Platform provides a one -stop shop for
submitting permitting applications. It
integrates environmental and industrial
permitting processes.

Brief summary of the permitting processes

yt N nNEBdaandgA? naEe OQND2 aN Rw & cret M NDE ARIA S GRNA orR ReNm AAT e
neEe D2 QudAD2r A cdAA naeeD2QadeA nNae&Bdars ytN ANAFAt R At N
fidr ANBA DA éuWDFermMr@BVANA uinuéUyU DANnNADZ eA r N¥NeEAA RAQOaecEr R
At N OAANfeac ®eR AtN gAD2rAacdAAKk NraAkAdrtBNAAs Yyt N nEeo
NAWdaEe ABNAAAAK Acr Nrr BNAArR AADZ ADD NENA@NT A KAAda drdAK AAL

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant Plans for Free Technology Zones (Zonas Livres
regulatory regulatory Tecnologicas VZLT) are test zones created
sandbox has sandboxes so that new technology that is at an
been under the NZIA advanced level of development can be
identified tested. They were proposed by the

Ministry of the Economy and Digital
Transition (Decree -Law 67/202) and the
Ministry of the Environment and Climate
Transition (Decree -Law 15/2022).

Decree -Law  15/2022 established an
appropriate legal framework for
innovation and development pilot

“jt N nAKArRecB dr Aea rn NMOMEDAKKOL MeAkef INGNATK ANAQAA kN 27 NDZ Rec NAKA 1JWD2 r A &d A
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https://ec.europa.eu/commission/presscorner/detail/en/ip_24_962
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_962
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_4822
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_4822
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_4822
https://www.iapmei.pt/Paginas/Licenciamento-Industrial.aspx

projects through the creation of three
ZLTs for renewable energy pilot projects
Projects will be  able to run for a period of
6 years to test the technology.

Key incentive instruments

No relevant incentive instruments have been identified
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Opportunities

General

Portugal has a high proportion of renewables already in
its energy mix and could leverage its favourable climate

to further increase energy generation from renewables.

This provides access to cheap and ample energy and
positions Portugal well for net -zero manufacturing,
specifically for el ectrolysers and the production of green
hydrogen.

-specific

Technology
ﬁ Regarding electrolysers R s&ee €A ? F AKy r
heavily supports the production of renewable
hydrogen. Portugal participates in all IPCEI (Hy2Tech,
Hy2Use and Hy2Infra) and the Portuguese company
Fusion -Fuel is already manufacturing electrolysers in
Portugal. Considering the political support there is the
potential for further progress. Portugal h as also set up
the H2Med corridor with Spain and France to supply
hydrogen to Northwest Europe. Further cooperation
organised for example through the yearly Iberia n
summits could allow for strengthening value chains
across countries.

ey Portugal has the largest lithium deposits in
Europe, which could reduce dependencies on

critical raw  materials of  European battery

manufacturers . The reserves were already quantified in

2017. However, exploitation has been delayed due to
environmental concerns %, Approval was only granted
in May 2024 to the UK firm Savannah Resources and
exploitation is expected to start only
Nevertheless, paired with the announcement of a
lithium -ion batteries factory by CALB this could enable
a wider uptake of battery manufacturing in Portugal.
Portugal could tap into an EUR 1.1 billion export
potential for grid  technologies. Additionally, the
relatively low level of market saturation for these
components offers Portugal an opportunity to further
strengthen its export position. 667

in 2026 666,

~
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Challenges

General

While there has been some progress, Portugal's
research and development (R&D) intensity is still
below the EU average. Moreover, a dedicated policy
framework is missing  ®°2 and Portugal has generally
a challenge in scaling up innovation 663 Additional
investments and efforts to enhance innovation
capacity and coordination are necessary to
compete in  Net-Zero innovation

A lack of national industrial champions and

strategic orientation of industrial policy (apart from

hydrogen) means that there is a lack of clear signals

and scale to make a push for investments into net -

zero industries %4,

Technology -specific

o With access to critical raw materials and low -
cost renewables, Portugal has two key factors

for the development of competitive net -zero value

chains. However, a lack of scale in industry and

government support as well as a focus on low -

added value uses such as exporting hydrogen and

exporting mined and refined lithium, leads to

missed opportuniti  es for Portugal regarding higher

value activites such as the manufacturing of

batteries and electrolysers 68,

The increasing share of renewables causes
short -term challenges related to
capacity which could impact the scaling up of
clean -tech manufacturing facilities that rely on

stable energy supplies  ©6°.

grid

ey, For batteries , the extraction of much  -needed

resources has been slowed down by local
communities due to uncertainties regarding
environmental impacts and  socio -economic
benefits. Public resistance has slowed down
projects and could continue being a bottleneck if
there is no value added to these communities.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -

Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and
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https://www.iea.org/reports/portugal-2021
https://www.e3g.org/publications/making-clean-technology-value-chains-work-for-eu-economic-convergence/
https://www.eca.europa.eu/ECAPublications/SR-2023-15/SR-2023-15_EN.pdf
https://news.mongabay.com/2023/12/a-lithium-goldmine-is-buried-under-one-of-europes-last-heritage-farming-systems/
https://www.e3g.org/publications/making-clean-technology-value-chains-work-for-eu-economic-convergence/
https://economy-finance.ec.europa.eu/document/download/c6e61ba3-868f-4de4-833b-a398213472b6_en?filename=SWD_2024_622_1_EN_Portugal.pdf
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570 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

57 Industrial production refers to total annual output of selected components and end -use products within each clean

ANOt AeAefryr WAK?N Ot AdAs uan dr NinaENrrNDZ A BeANAAcEr AN&Brs ytN RdF?&Nr
components and en  d-use products. The selection is reported in the Main Report.

572 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Romania °7

Manufacturing
Capacity

Industrial production
% of EU -27
(component

disclosure rate) ™

Additional Additional
announced capacity announced capacity
2024 -25 2026 onwards

Import
dependence

0, =
(% of EU -27 (extra -EU)™

capacity)

S Negligible share  of
e 100 V250 MW/y 7 « !
285 (1o of EU capacity) 1200 - 6500 MW/y 13000 - 14000 MW/y EU production» 0.21

(Disclosure: 78%)
«Negligible share  of

_L< gg;ﬁg!ﬁeiw - - EU production» 0.14
(Disclosure: 79%)
. = 0 V200 MWhly ¢ «Negligible share  of
—+ (a negligible share 1750 - 2000 MW/y 22000 - 50000 MW hly EU production»
of EU capacity) (Disclosure: 100%)
- «Negligible share of
izlgr:?f?(!g'esm - - EU production» 0.34
(Disclosure: 65%)
- «Negligible share  of
Nigefifilfliglgs EU production» 0.10

(Disclosure: 84%)

«Negligible share  of

N/A N/A N/A EU production» 0.24
(Disclosure: 89%)

«Negligible share  of

P> G @

ey N/A N/A N/A EU production» 0.17
(Disclosure: 90%)
1%
E A N N (Disclosure: 74%) g
|} v v

Technologies

ol D WL mmi=  Batteries ° Heat pumps Electrolysers and fuel
Rotovcliaie . o) GliEiTe and storage . and peotr?ermal cells Y

and solar thermal renewables 9 o 9

Sustainable & .

; Carbon capture Grid r— -
g:g?naestﬁane ey and storage E technologies LQ Rataicoieiod a Ratalicliability

Romaniayr BAJA naeD?2 Qade A FMRiheBakeges dféthnologiésQ A InDBernica , with an
estimated capacity of 0 - 200 MWh of Li -ion cell -to -systems, and Karpat Solar's PV manufacturing

facility in Transylvania with an estimated capacity of around 50 - 100 MW. In addition, Altius
Fotovoltaic has a facility of 150 V200 MW capacity in solar PV modules. Announced manufacturing
facilities include factories by ABEE (Avesta Battery and Energy Engineering) and Prime Batteries

Technologies , with expected outputs of 22 GWh and 7.8 GWh (of which 1.8 GWh in 2024 and 6 GWh
in 2026) respectively.

57 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id

identify . Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technologies

and CCS, and therefore outside the study scope. See the r NOade A eA XEAAA re?xQNr AADZ BNAteD2Aef QAKX Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

574 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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Evolutionof Romania yr dAAN&EAAAQe AAA ner dadeAd

As illustrated in Figure 1, Romania is indicated by trade data to be a competitive exporter in key Net -

Zero technologies, including grid, heat pumps, and solar PV. 60 However, there is an observed

discrepancy between the trade data and the actual manufacturing landscape, based on desk

research. While Romania shows a significant untapped export potential in these sectors v particularly

with EUR 447 million in export poten tial for electric static converters in solar PV V the dominance of

countries like China, which held nearly 40% of the global export market share in 2022, suggests

éeBANdAyr e AN BAr kN rBAAANGE At AN ¢BnAJNDZ kv AcdudlN RdFf ? ENr
NR >t gAASr é>! Rea NineaadA? NANOAEdOQ rAAAdOQ OBAWNaEANaEr dr

In the wind turbine sector, Romania is identified as having EUR 438 million in untapped export

potential for wind turbine structures (such as towers), with a significant increase in its RCA (by 150%)

between 2015 and 2022. However, a closer examination of manufacturing capacity suggests that the

r QAAN ©R D2BNradQ nae&eD20OandeA BAr Aean R?PKA" AKQFA Adat At Nr
highlighted by the RCA index, should be interpreted as indicative of its relative a dvantage within a

niche rather than areflect  ion of large -scale manufacturing activities when compared to larger players

like China and the USA.

For grid technologies, Romania appears competitive in the export of relays and electricity supply

production meters, showing an untapped export potential of nearly EUR 440 million in 2022. While

trade data suggests Romania outperforms China and the USA in these categories, it is essential to

consider that this advantage could stem from particular production or assembly activities rather than

a comprehensive domestic manufacturing presence a cross all components. The relatively low export

market saturation fo  r these goods indicates that there are opportunities for Romania to increase its

rt AeNR AAate?ft At N OQe?AncE" yr AOQOA?AK OQANnAQdar aAe OQAndaAA
observation applies to automatic thermostats and heat exchange units.
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Regulatory and incentive landscape

Policy framework

The Industrial Strategy of Romania 2023 -2027 (in the process of institutional endorsement) outlines a
national vision for industrial policy, by referring to the European and international context, and proposes

AAANGEY NAAdeAr ae r?2nneaca At N dAD2rAcdAA r NOAe &y r Thdbdtegyn A
mentions the NZIA in the context of the EU's legislative framework, specifically increasing energy efficiency for

large consumers, with Romania's high energy intensity sectors being chemistry and metallurgy.

yt NeN AN rdi F NANcEAA eFfonbahegdoptionof advinédd @chaplodies im allindustrial

sectors " highlights that adopting advanced technologies is crucial for modernising Romania's economy. It

emphasises the growing importance of environmentally friendly technologies and responsible procurement

in reshaping long -term business strategies

Objective 6.1 focus es on expanding domestic production and increasing the national share of value chains in

strategic and high -tech sectors. This objective aims to identify and promote sectors with high growth and
innovation potential, such as advanced technology, digital indu stry and sustainable sectors. The aim is to
amplify the impact of these sectors on the national economy, thus contributing to the sustainable and

competitive development of Romania and reducing strategic vulnerabilities in supply chains. The objective
tak es into account the risks determined by the transformations taking place in the economy, the dynamics

of innovation and the impact of new technologies, as well as the strategic directions imposed by the
reindustrialization strategy at the European level

The proposed actions include strengthening industrial supply chains, conducting bilateral discussions with
strategic partners to reduce dependencies and increase resilience, and supporting strategic investments to

reinforce vulnerable chains and minimize s trategic dependencies.
The Strategy also highlights the  concept of "reindustrialization of Romania", which can be operationalized also
through innovative low  -carbon technologies and processes in energy -intensive industries. This includes

replacing high -emission products and adopting solutions like carbon capture and use (CCU) and carbon
capture and storage (CCS)

Scope of the  policy framework

£ 1 & 8 e & @ @
v —V
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Industrial permitting
Average duration %82 Approximate duration of One -stop  shop  for The Industrial License
6 months for all permitting Office serves as a one -
authorisations. %3 stop shop for obtaining
necessary permits,
streamlining,
simplifying, and
digiti sing the

procedures for granting
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https://economie.gov.ro/proiect-de-hotarare-a-guvernului-privind-aprobarea-strategiei-industriale-a-romaniei-2024-2030/

a single industrial
license. %84

Brief summary of the permitting processes oo

The permitting process for any industrial facility follows standard procedures, including obtaining a
construction permit and urban certificate  from local authorities, and an environmental permit from the
National Agency for Environmental Protection. The environmental permit process also involves conducting an
Environmental Impact Assessment.

The Single Electronic Contact Point (PCUe) acts as an online platform designed to digitalise and simplify the

interaction between businesses and public authorities in Romania, especially for obtaining the necessary

permits for economic activities. yt N @&>CN 7dAKA kN &NnAAQNDZ kr éeBAAdAyYTr
portal, currently being developed by the Authority for the Digitalization of Romania , is part of the investment
for " Implementation of the Governmental Cloud infrastructure ", within Component7  of the National Recovery
and Resilience Plan .

Procurement

As far as public procurement is concerned, there are only general rules on procurement covered by the NZIA
Regulation. For the procurement of innovative solutions in the field of the NZIA, contracting authorities and

entities may apply the Innovation Partnership, a procedure regulated both in national public procurement

legislation and inth e relevant EU Directives.

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive  instruments

National plan for Recovery and Resilience ueKAAN? K , Azde AAK DN éNDZENr A
2024 -2026 Grant yenAK R?PADZAF AW/
million
Technologies: Batteries and Eligibility: ~ the project must be Available support: If the value of
storage technologies and Solar implemented on  Romanian the projects submitted under
technologies . territory, and should be the call for proposals exceeds
implemented by June 2026 the budget allocated in the

respective year, the amounts
allocated in the following years
are used in advance, without
Ni ONNDfHAF At N ONd
annually

Description: ~ The plan includes the construction of new facilities for the production, assembly, and recycling

of batteries for a capacity of at least 2 GW/year . This encompasses any combination of the following activities:

- Production of electrodes and/or their components and batteries.

- Assembly of electrodes into batteries, testing/conditioning of batteries, including recycling activities.

Additionally, it involves establishing new capacities for the production, assembly, and recycling of photovoltaic

cells and/or panels capacity of at least 200 MW/year , including:

- Production of polysilicon and wafers.

- Assembly of photovoltaic cells and modules, including the recycling of photovoltaic panels or their

components.

Professional training of human resources to acquire skills in the field of green energy
uf eeBAENA naEeRNr deAAAT A a&Nr?2a&r Ng ?BAAN nNAAE? D2k
verzi)
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https://energie.gov.ro/wp-content/uploads/2024/02/Ghidul-solicitantului-I-4.1-si-4.2-PNRR.pdf
https://investitii-publice.gov.ro/1/repowereu-instruire-pentru-4000-de-specialisti-in-tehnologiile-energiilor-verzi/
https://lege5.ro/Gratuit/gezdqmrwgizti/oficiul-pentru-licenta-industriala-ordonanta-de-urgenta-140-2022?dp=guydemrqgm4tqni
https://lege5.ro/Gratuit/gezdqmrwgizti/oficiul-pentru-licenta-industriala-ordonanta-de-urgenta-140-2022?dp=guydemrqgm4tqni
https://edirect.e-guvernare.ro/SitePages/landingpage.aspx
https://gov.ro/en/news/the-electronic-signing-ceremony-of-the-implementation-contract-for-romania-s-single-digital-portal-pduro-project-an-event-organized-by-the-ministry-of-research-innovation-and-digitalization

2023 -2026 Skills programme Type of programme: up -skilling
and re -skilling

Technologies : Solar technologies , Description: §t N n&AAA  dAQA? bilion infestmant in
Wind technologies , Electrolysers professional training for human resources to acquire skills in green

and fuel cell technologies and heat energy. The specific objective is to provide accelerated certification in
pumps and geothermal energy renewable energy skills, aligned with the latest labour market
technologies developments, through natio nally recognized training programs that

include initiation, qualification, improvement, and specialisation
courses. The investment aims at the mapping of training needs at the
national level and the training of 4000 spec ialists necessary for the
exploitation of green energies.

Renewable Energy School of Skills (RESS VAcademia pentru Surse Regenerabile de Energie)

At least since 2016 Skills programme Type of programme: re-skilling

Technologies: Solar and wind Description: ~ While no training has been identified that directly targets

technologies skills in manufacturing, the initiative can benefit the labour force with
transferable and relevant skills in the Net -Zero industry

RenewAcad Academy of Counseling and Professional Training for Renewable Energy Sources

(RenewAcad Academia de Consiliere si Pregatire Profesionala pentru Surse Regenerabile de
Energie)

At least since 2016 Skills programme Type of programme: up -skilling
and re -skilling
Technologies: Solar and wind Description: ~ While no training has been identified that directly targets
technologies skills in manufacturing, the initiative can benefit the labour force with
transferable and relevant skills in the Net -Zero industry

nt



https://www.gwo-training.eu/
https://www.wind-technicians.com/

Opportunities and challenges

lat

Opportunities

General

Romania has lower than EU average electricity prices 7
and has ample renewable energy resources in wind,

solar and hydropower %8, Leveraging these resources
can help Romania reduce energy costs and increase the
availability of energy for net  -zero manufacturing.

Furthermore, the tax burden  ®° and labour costs are
relatively low in Romania  %° while productivity has been
growing though less so for the industry 91 Combined
with a strong presence of industry and manufacturing
including automotive companies this could allow
Romania to develop in  dustrial clusters focused on net -
zero technologies such as batteries.

Technology -specific

The current manufacturing capacity for battery
a2 and energy storage technologies is

comparatively low, however, announcements for new

manufacturing  facilities by Prime Batteries

Technologies %° could be an impetus for further

development. There is also a  proposed project by Rock

Tech Lithium for a plant to refine lithium -bearing rock

into high -purity lithium hydroxide  ®%. However, there

have not been any updates since its announcement in

2022. Nevertheless, there is great potential for Romania

to follow suit with its Hungarian neighbour and become

a European battery manufacturing hub o8

For solar PV manufacturing Iegislative reforms
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Challenges

General

ée BAANJAY r-zero A Reshnology  sector s
fragmented and lacks scale as well as established
ecosystems supporting local supply chains and
innovation %2, Combined with a  prevailing skills
shortage % this is a serious hurdle that Romania
needs to overcome to scale up its net -zero
manufacturing capabilities.

The regulatory environment in Romania poses
challenges for net -zero companies. Complicated
and lengthy licensing processes, lack of regulatory
stability, and insufficient support for clean
investments make it difficult for companies to
operate and scal e. However, improvements have
been made with the establishment of the Office for
Industrial Licensing which acts as a one -stop -shop
and has the goal to simplify and digitalise industrial
licenses %%,

-tech

Technology -specific

) The deci_sion _by ABEE_ to a_bandon its
collaboration with Romania to build a EUR

1.4 billion battery manufacturing plant raises some

concerns over the prospects of establishing a

battery manufacturing hub in Romania considering

also other developments such as the Rock Tech

Lithium plant are slow to materialise. It is unclear

why ABEE abandoned its planned Li -ion batter y

factory, but it seems that state aid and investments

were too slow to materialise °* and that the

company has started engaging with other

countries 7°2.

Public acceptance of CCS technologies is a
challenge for Romania, mainly driven by a lack of
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https://ec.europa.eu/eurostat/databrowser/view/ten00117/default/table?lang=en
https://explainromania.com/renewable-energy-in-romania/
https://www.heritage.org/index/pages/country-pages/romania#:~:text=Romania%E2%80%99s%20economic%20freedom%20score%20is%2064.4,
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Hourly_labour_costs#Hourly_labour_costs_ranged_between_.E2.82.AC9.3_and_.E2.82.AC53.9_in_2023
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Labour_cost_index_-_recent_trends#EU_and_euro_area
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Labour_cost_index_-_recent_trends#EU_and_euro_area
https://economy-finance.ec.europa.eu/economic-research-and-databases/economic-databases/ameco-database_en
https://www.mckinsey.com/featured-insights/europe/bridging-the-gap-transversal-technologies-to-boost-romanias-resilience#/
https://economy-finance.ec.europa.eu/document/download/dcac26a0-120e-4233-88b6-8c7b0d919257_en?filename=SWD_2024_623_1_EN_Romania.pdf
https://www.tpa-group.ro/en/the-single-industrial-licence-the-simplification-of-administrative-procedures/#:~:text=According%20to%20GEO%20140/2022,%20if%20a
https://batteryindustry.tech/abee-romanian-government-announce-romvolt-project/#:~:text=Romvolt%20is%20a%20project%20of,the%20Li%2Dion%20cell%20supply.
https://balkangreenenergynews.com/romania-based-pbt-teams-up-with-eit-innoenergy-in-major-battery-production-project/
https://pspa.com.pl/wp-content/uploads/2023/05/PSPA_Europe_Runs_on_Polish_Li-Ion_Batteries_Report_EN.pdf
https://publish-ey-prod-cdn.adobecqms.net/en_ro/news/2023/05/europe-can-benefit-from-the-battery-crisis-romania-important-partner
https://energyindustryreview.com/renewables/romanias-ministry-of-energy-to-focus-again-on-batteries-and-pv-panels/
https://www.zf.ro/companii/pierdut-romania-investitia-1-4-miliarde-euro-belgienilor-abee-22493738?mc_cid=b794b52b0a&mc_eid=cd1f92f96c
https://abeegroup.com/avesta-holding-announces-plans-for-a-new-20-gwh-lfp-battery-cell-gigafactory/?mc_cid=b794b52b0a&mc_eid=cd1f92f96c

accelerated Romania's transition 6% and have led also to understanding and its association with the use of

strengthened interest from investors in setting up fossil fuels. 3

manufacturing and recycling plants for solar power

equipment 7. A potential bottleneck for scaling up solar PV and
battery  manufacturing in  Romania is the

dependency on critical raw materials and
components from third countries, particularly
China. For batteries and energy storage
technologies, already 65% of Romanian imports are
from non -EU countries. If no  alternative sources are
found then this dependency will only increase with
scaling up production creating potential supply
chain vulnerabilities.

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.see-industry.com/en/romania-s-solar-power-sector/2/2232/
https://balkangreenenergynews.com/five-firms-apply-for-subsidies-in-romania-for-solar-panel-factories/
https://ccs4cee.eu/assessment-of-current-state-ccs-4-cee

Country Factsheet Sweden

Key findings
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%4 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

5 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr NineENrrNDZ A BeANAAaEr AN&Brs ytN RdF?&Nr
components and  end -use products. The selection is reported in the Main Report.

" International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.
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Key descriptive statistics for Net -Zero technologies in Sweden 77

Manufacturing Industrial production

Additional Additional Import
dependence

- (extra -EU)™®

Capacity % of EU -27

announced capacity announced capacity

0, -

(% of EU -27 2024 -25 2026 onwards _ (component
capacity) disclosure rate)

sate ) 10 «Negligible share  of
.‘E‘_ (f.;)ooszi? Chgvgéty ) 100 - 200 MW/y 500 - 600 MW/y EU production» 0.40
p (Disclosure: 54%)
0V25 Mwy ™ «Insufficient data
_L< (a negligible share - - coverage» 0.17
of EU capacity ) (Disclosure: 37%)
. 15:\3/'0\,(\)/ r;/167(3200 «Negligible share  of
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i (7% of EU ;
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v identified (Disclosure: 59%) '
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ﬁ identified . 1o = EU LR (Disclosure: 68%) LU
1%
6 N/A N/A N/A (Disclosure: 78%) 027
& 1%
e b N N (Disclosure: 70%) LAy
3%
E N e e (Disclosure: 38%) ™ U
== v

Technologies

;‘:& sr?rlir)voltaic -{ g;;hgfrfir‘ﬂ :Ld Batteries Heat pumps Electrolysers and fuel
apn = )
ko i . e % and storage - and geothermal cells
Sustainable & .
o Carbon capture Grid Y- B
A biogas/ Y and storage E technologies LQ BERCREELS a Racielisbily

biomethane

Swedenyr BAdQA naEeD2 Oade A NarkQoy AB, v dphittery dabtanXid DBkellefted , with an
estimated capacity, according to Northvolt itself , of 60 GWh/y " and Renewable Sun Energy Sweden
AB solar PV module facility in Arvika with an estimated capacity of 120 MW. Announced
manufacturing facilities include the Novo facility (spearheaded by NorthVolt AB and Volvo AB), which
is estimated to be able to produce 50 GWh of lithium nickel manganese cobalt oxide (NMC) batteries

by 2026. Sweden is also a key supplier in the grid industry, owing to Hitachi and NKT , which produces
HVDC equipmentand cables.

07 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie s
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

and CCS, and therefore outside the study scope. See the r NQadeA eA XEAAA re?®QNr AADZ BNAteDRZAef QAA Ae
Annex for information on the underlying data used; calculations of indicators; and limitations.

8 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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https://northvolt.com/career/locations/skelleftea/
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As illustrated in  Figure 1, Sweden has established itself as a competitive exporter of components

across various Net -Zero technologies, including grid, heat pump, geothermal, wind turbine, and
sustainable biogas technologies. 5 In the realm of heat pump technologies , Sweden excels in
exporting heat pumps, centrifugal pumps, and heat exchange units. These three components alone
are estimated to hold nearly EUR 1.8 billion in untapped export potential for the country. Notably,

Sweden outperforms both China and the USA in terms of RCA for all three heat pump technology
components (see Figure 2). Remarkably, Sweden's RCA for finalised heat pump products is six times

larger than that of China.

In the grid technologies sector , Sweden is competitive in exporting insulated electric conductors and
devices for protecting electrical circuits . These components collectively have an untapped export
potential of EUR 440 million. This signifies a substantial opportunity for Sweden to expand its
presence in the global market for these critical components as the export market saturation rate is

cons iderably favourable.

Furthermore, Sweden shows strong competitiveness in the wind turbine sector , particularly in
exporting steel structures for wind turbines. The country holds an estimated EUR 488 million in
export potential for these components. However, Sweden's RCA for these steel structures does not

surpass that of China (Figure 2). ™6
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Regulatory and incentive landscape

Policy framework

The Swedish climate action plan (Regeringens klimathandlingsplan Vhela vagen till nettonoll), published in
2023, contains around 70 action points (continuation of current measures and proposals) for emission

reductions in all sectors, with the overall target of reaching climate neutral ity by 2045. It specifically includes
measures to incentivi  se manufacturing capacities within CCS (and bio -CCS) and battery production, though

it remains a high -level plan with brief descriptions. For CCS, measures include grants and funding of early -
stage development (from the grant scheme 'Industriklivet' and 'Climate Leap', for both bio -CCS and fossil
CCUS) and a proposal to exclude energy used for CCS from the energy tax (pending EU law compliance and

impact assessments). For batteries, the plan includes grants and funding of early -stage developments for
battery production (from grant scheme ‘Industriklivet’) and support to improve the coordination of large

battery factory establishments in Sweden, but no targets on manufacturing capacity are defined.

The Swedish NECP  (Sweden's draft updated National Energy and Climate Plan) lists measures to increase
domestic battery production and hydrogen/electrolysis technology development (through the grant scheme

‘Industriklivet'). The plan is high -level but provides examples of grants approved for a pilot plant for large -scale
battery manufacturing (from grant scheme 'Industriklivet’) and for a pilot plan to produce fossil -free steel,
which also includes improving hydrogen production capacity. No targets are set.

The Swedish Recovery and Resilience Plan also includes grants (grant schemes 'Industry Leap' and 'the
Climate Leap') which support battery production, CCS and hydrogen/electrolysis technology development. It

is, however, a high -level plan and most items are described only briefly. No targets on manufacturing capacity
are set.

In 2023, the Swedish government asked the Export and Investment Council (Business Sweden) to strengthen

the coordination of efforts for large establishments of battery factories across Sweden . The coordination
assignment shall contribute to creating good conditions for realizing the vehicle manufacturers' key
investments. Through consultations with key stakeholders from the business side, research institutions, and

in coordination with relevant regions ( Vastra Goétaland and Stockholm region), the organisation is tasked to
identify obstacles and challenges and provide a final report to the government by September 2025. These
efforts are supported by up to about EUR 300,000. [

Scope of the policy framework

Industrial permitting

Average duration 78 Environmental One -stop  shop  for No one -stop shop for
permitting for permitting permitting has been
hazardous and water identified.
activities takes
approximately 12 -16

months for first -time
applications and 25 -33
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https://www.regeringen.se/contentassets/990c26a040184c46acc66f89af34437f/232405900webb.pdf
https://commission.europa.eu/system/files/2023-07/EN_SWEDEN%20DRAFT%20UPDATED%20NECP.pdf
https://www.regeringen.se/contentassets/dad10f1743b64c78a1c5b2d71f81a6eb/sveriges-aterhamtningsplan.pdf
https://www.regeringen.se/regeringsuppdrag/2023/06/uppdrag-att-forstarka-koordinering-av-insatser-for-stora-etableringar-i-fordonsindustrins-grona-omstallning/
https://www.regeringen.se/contentassets/70c3f04be5524982930d776713ad764e/samordningsuppdrag-stora-etableringar-i-fordonsindustrins-grona-omstallning.pdf

Brief summary of the permitting processes i)

Environmental permit: permitting in accordance with the Swedish Environmental Code varies by the potential
environmental risk from the operations, with responsibilities handled by municipalities, counties, or national
authorities. The permit for land use i s included as part of the environmental permit. If operations are close to
a Natura 2000 area, a specific Natura 2000 permit is required.

Approval is required under the Swedish Planning and Building Act if a building permit is needed. For

extending or modifying existing facilities, a "change permit" (Swedish: andringstillstand) is necessary. A

common challenge for these permits is determinin g the assessment scope, with businesses seeking to limit

it and authorities aiming to expand it. Operations handling large quantities of chemical substances are also

N%AAK? AANNDZ AP AgAraA AANDNASr ADZnadeA eR At N Xi-N@dssifieation,
labelling , and packaging of substances and mixtures).

Some steps have been taken to digitalise the procedure (e.g., the possibility to send and sign forms digitally),

but no digital interactive platform has been established. One explanation is that the Swedish county boards

are responsible for the permitting. As there are 21 county boards in Sweden, there is limited central governance
to address and improve digitalisation, and thereby facilitate the permitting process. Recently, one country
board (Vasterbotten) received additional funding to explore how permi tting processes can improve.

The number of correction rounds/complementary information needed in the permitting application is a

critical part. The sensitivity of the location is another factor - highly sensitive areas (ecosystem services etc.)
increase the risk of appeal.  The level of resources at relevant authorities has been flagged as a concern. The
stakeholder consultation activities play a major role in whether the permitting process is smooth or lengthy.

Further, about 1/4 of all cases are appealed. The total time for appealed ¢ ases is on average around 750 -1000
days. No alternative dispute resolution procedures exist.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans  for regulatory fin NDNAYr uAn/
sandbox has been sandboxes under the Agency (Vinnova) is
identified NZIA exploring options to

fulfil the requirements
regarding regulatory
sandboxes in the
NZIA. ™2

Key incentive instruments

Industrial Leap __ (Industriklivet)

2018-2031 (could be prolonged) Grant Funding disbursed in 2024:
EUR130 million; total funding
disbursed to date:
EUR635 million  "?* between 2018
and 2022

Technologies: Biogas and Eligibility: ~ Any projects within the Available support: N/A

biomethane technologies , batteries three areas covered by the

and storage technologies ,  support scheme, running until

electrolysers and fuel cell 2031.The share of the total project

technologies, CCS technologies cost covered by support is

determined on a case-by-case
basis.

Description:  Under the Industrial leap, support can be achieved for either scaling up and commercialisation

(close to market projects) or research and innovation projects in the following three areas 1) process
industry/hard -to-abate sectors, 2) solutions that lead to permanent negative emissi ons, and 3) so -called
strategically important initiatives such as new technology or innovations including batteries, biofuels and
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https://www.industriklivet.se/en/
https://www.naturvardsverket.se/vagledning-och-stod/miljobalken/anmalnings--och-tillstandsplikt-enligt-miljoprovningsforordningen/
https://www.naturvardsverket.se/4acdf4/globalassets/vagledning/miljobalken/miljoprovning/uppdrag-att-analysera-statistik-for-miljotillstandsprovningen-2022.pdf
https://www.naturvardsverket.se/49d803/contentassets/5884905c391e4fe4b4020a81a57c525c/uppdrag-att-analysera-statistik-for-miljotillstandsprovningen-2022.pdf
https://www.regeringen.se/pressmeddelanden/2024/10/forsoksverksamhet-for-att-framja-regelforenkling-regelutveckling-och-innovation/
https://www.energimyndigheten.se/forskning-och-innovation/forskning/industri/industriklivet/resultat-fran-industriklivet/

recycling. The so-called technology tracks that have received the most financial support so far are hydrogen,

electrification, recycling and CCU.

mobilising a total of EUR 635 million from the instrument, and EUR 7.6 billion in co

life scheme is part of the Next Generation EU.

Credit guarantees for green investments

Since 2021 Loan Guarantee

Technologies:  All"%
the loan must amount to at least
SEK 500 million. Applicants need
to show that the investment
meets environmental criteria, for
which the Swedish National Debt
Office relies on the EU taxonomy.

Eligibility:  To receive a guarantee,

Until September 2024, support has been approved for 171 projects,

-financing. 7?2 The industrial

(Kreditgarantier for grona investeringar)

Funding available in 2024:
EURG6.95 billion

Available support: Minimum
EUR43 million per project. The
guarantee covers up to 80
percent of the loan.

The credit guarantees can be
issued in Swedish kronor, euros
or dollars.

Description: ~ Government credit guarantees are offered for new loans that companies take out from credit
institutions to finance large industrial investments in Sweden and that contribute to the achievement of the

goals in the environmental target system and the climate policy framework. Northvolt (batteries
manufacturing) and Stegra, previously H2 green steel (low -carbon steel production) , are among the
companies that have received loan guarantees. A guarantee is granted for up to 15 years.

Strategic _investment in _research and educational environmental in _electrification and
battery technology (Satsning pa forsknings - och utbildningsmiljoerna inom elektrifiering och
batteriteknik)

2024 -2029 Skills programme Type of programme: post -
secondary education
programme

Technologies:  Batteries Description: The Swedish government has initiated a strategic

investment of SEK 45 million (approx. EUR4 million) in research grants
annually , starting in 2024, intending to strengthen the research and
educational environments in electrification and battery technology at

Uppsala University, Lund University and Chalmers University of
Technology. Through this investment, the government quickly cre ates
the conditions for the universities to be able to recruit more
researchers and teachers with key skills in an area where in ternational
competition is high.  Until 2029, about EUR17.5 million (SEK 200 million)

will be invested to train and expand civil engineering programmes at

the universities.
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https://www.riksgalden.se/sv/var-verksamhet/garantier-och-lan/grona-kreditgarantier/
https://www.regeringen.se/pressmeddelanden/2023/09/regeringen-kraftsamlar-for-att-starka-ingenjorslandet-sverige/
https://www.regeringen.se/pressmeddelanden/2023/09/regeringen-kraftsamlar-for-att-starka-ingenjorslandet-sverige/
https://www.energimyndigheten.se/forskning-och-innovation/forskning/industri/industriklivet/resultat-fran-industriklivet/

Opportunities and challenges

lat A

Opportunities Challenges

General General

Swedenisa 1 N* nA&AAr Ne dA At N MCyr While Sweden excels in innovation and research,
with significant mining capacity for minerals like iron, the limited availability of skilled workers in science,

zinc, and copper. ® The country could also exploit technology and engineering could affect
additional resource deposits, including nickel, cobalt, investments and slow down innovation in net -zero
graphite, and rare earth elements, amongst others, ANQt NeKAef dNrs oerNWN&ER At N
essential for battery and wind technologies. 2= reskilling effort s could help mitigate this issue. 7%’

fin NDNAyr dAAeWAndeA ANADANEr t
share of affordable clean electricity, " can drive
investments and support sustainable manufacturing of

net zero technologies.

Technology -specific Technology -specific
73 Sweden hosts important production facilities in o ENrndaN fin NDNAY r mpizeny N

battery manufacturing, including the Skellefted manufacturing, the Swedish (and the

gigafactory, which runs on 100% renewable energy. 728 European) battery industry faces challenges to

With a strong focus on recycling and a high share of scaling up. One key issue is the slower -than -

fossil -free electricity, the country is well -positioned for expected growth in EV demand in the short term,

sustainable battery production. Sweden also excels in which is hindering expansion efforts. Northvolt, a

R&D and can leverage its potential in innovative leading Swedish company, has struggled to meet

sodium -ion batteries. This technology ¢ an be produced its targets and ha d to cancel plans for a cathode

from locally sourced materials, reducing the reliance on materials battery plant, leaving it reliant on imports.

traditional battery value chains. 729 Additionally, the The company has also lost orders due to delays and

availability of critical raw materials, such as rare earth announced layoffs in response to the chall enges. *2

element deposits, is another opportunity for reducing

dependencies with China. ~ 7° &> The high costs associated with CCS projects,

¥ and the corresponding need for more
investment in infrastructure and skilled labour
could pose a challenge to the Swedish CCS
industry. 7%

B Sweden could benefit from growing domestic

v+ demand for renewable heating, alongside its
high comparative advantage compared to the USA and
China, and a nearly EUR 1.8 billion  estimated untapped
export potential in ~ heat pump  technologies. "3

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net -
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://economy-finance.ec.europa.eu/document/download/e2e7e782-7541-46e0-bf4b-1486bfaa0304_en?filename=SWD_2024_627_1_EN_Sweden.pdf
https://www.eba250.com/wp-content/uploads/2023/02/NordicBatteryReport.pdf
https://www.business-sweden.com/invest-in-sweden/sweden/
https://economy-finance.ec.europa.eu/document/download/e2e7e782-7541-46e0-bf4b-1486bfaa0304_en?filename=SWD_2024_627_1_EN_Sweden.pdf
https://northvolt.com/manufacturing/ett/
https://northvolt.com/articles/northvolt-sodium-ion/
https://www.energimyndigheten.se/en/news/2023/the-future-of-battery-technology-in-sweden-looks-promising/
https://www.eba250.com/wp-content/uploads/2023/02/NordicBatteryReport.pdf
https://northvolt.com/articles/northvolt-rescopes-operations/
https://www.sciencedirect.com/science/article/pii/S1750583624001695

Country Factsheet Slovakia

Key findings
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3 Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.
It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).
5 Industrial production refers to total annual output of selected components and end -use products within each clean

ANQt NeKkefryr WAK?N OQt AdAs ua dr NinaeNrrNDZ A BeANAAcr ANaEBrs §tN RdgF?&Nr
components and end  -use products. The selection is reported in the Main Report.

36 International positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export ma rket concentration and Export Potential. The methodological note at the end of this factsheets provides detail on each

indicator.




Key descriptive statistics for Net -Zero technologies in Slovakia '
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estimated capacity of 150 MW. Agora Solar announced that they will expand this facility to 500 MW

in 2024. Gotion High -Tech x InoBat has announced the opening of a lithium -ion battery
manufacturing of 20 GWh, scaling up to 40 GWh by 2027.

87 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies
and CCS, and therefore outside the study scope. See the r NOhdeA eA XEAAA re?xcONr AADZ BNAteD2Aef QAKX Ae

Annex for information on the underlying data used; calculations of indicators; and limitations.

% The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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MW e A2 A de A e R int@erAatiohah positidning

As illustrated in Figure 1, Slovakia demonstrates significant competitiveness as an exporter across

various Net -Zero technologies. 7# The country has shown a notable increase in its competitive position

in the heat pump sector, including heat exchange units. Between 2015 and 2022, Slovakia's RCA for
these components grew by approximately 30%, with a combined untapped export potential

estimated at around EUR 300 million. Notably, Slovakia is found to be a more competitive exporter

than both China and the USA fo r these components in 2022, as shown in Figure 2. 744

In addition to heat pumps, Slovakia is also a strong player in the export of grid technologies. This

includes components such as insulated electric conductors and liquid dielectric transformers.

Collectively, these grid components hold an estimated EUR 440 million in untapped export potential.

feec keat OQAANFPeacdNrR fAAeW At dAjand theeUSA. r Phesg BompoNents AreflBa e R >t g
iKkeWAs dAyr OQAnAOQOdar ae NinAADZ dar BAE:t NA rt AEN rte? ADZ A A Dz
markets increase.

Furthermore, Slovakia has emerged as a key exporter of gearboxes used in the nacelle of wind
turbines. The RCA for these components has increased by 45% over the same period, with an

estimated untapped export potential of EUR 257 million. For policymakers and businesses, this
untapped potential is actionable V it suggests that targeted export promotion strategies could
translate into measurable increases in export volumes.
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Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation have been identified.
In December 2023, the European Commission approved a state aid scheme in Slovakia in the scope of the
Temporary Crisis and Transition Framework for up to EUR 1 billion supporting investments for the production

of equipment for Net  -Zero technologies. The support will take the form of grants, income tax relief and
transfers or leases of immovable property for a price below market value.

Industrial permitting

Average No average duration has been One -stop shop for No one -stop shop for permitting
duration identified permitting has been identified
Brief summary of the permitting processes S

According to the Act on EIA, the competent authority must issue a valid decision or final opinion from the
Environmental Impact Assessment (EIA) process, confirming that the proposed activity meets EIA
requirements. Also, amendments to the territorial plan of the respective municipality/region may be required.

While the EIA and territorial planning processes are ongoing, the project proponent can prepare
documentation for the construction permit . Once the EIA, territorial planning and land/zoning procedures are
completed, the  building permit  process can begin.

There is a new "strategic investment" law in the pipeline in Slovakia, but it has not been adopted yet and is
currently stuck in the legislative process. This may have implications for investments in N et-Zero tech nologie s.

There are ongoing efforts to streamline and speed up the permitting process through digitali sation. Other
notable initiatives include the Action Plan to implement the National Hydrogen Strategy which foresees the

development and approval of legislative intentions to simplify permission processes for hydrogen
technologies.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive instruments

Extraordinary investment aid

2024 -2025 Mixed 74 Total funding available: EUR 1
billion ™47

Technologies: Batteries and Eligibility: The minimum Available  support: 1520% in

storage , solar, wind, heat pumps , investment is EUR 20 million in Bratislava, 35 -40% in other parts of

electrolysers and fuel cell and CCS the Bratislava region, or EUR 10  Slovakia

technologies million in other districts of
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https://ec.europa.eu/commission/presscorner/detail/en/ip_23_6621
https://www.mhsr.sk/uploads/files/ji15LmYK.pdf?csrt=2477854969522204239
https://www.nrsr.sk/web/Dynamic/DocumentPreview.aspx?DocID=545621
https://www.mhsr.sk/uploads/files/s7oJDdj1.pdf?csrt=2477854969522204239
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_6621

Slovakia. Share of new
technologies: 60% across  Slovakia.
Eligible costs are investment costs

for  acquiring fixed assets,
including land, buildings,
machinery, devices, and
equipment, as well as costs for
acquiring intangible fixed assets,
such as industrial rights, know -
how, and licenses.

Description : From 2024 to the end of 2025, extraordinary investment aid will be granted under temporary EU

state aid rules to support investment projects in strategic industrial production sectors for the transition to a
net -zero economy. These sectors include the production of batteries, solar panels, wind turbines, heat pumps,
electrolysers, carbon capture equipment, key components for these technologies, and the production or
recovery of related critical raw materials.

Action Plan for the successful implementation of the Hydrogen Strategy - Education and
knowledge transfer

2024 -2026 Skills programme Type of programme: Post -
secondary education programme

Technologies: Electrolysers and Description: The initiative aims to support hydrogen economy

fuel cell technologies education at secondary and vocational schools, motivate higher

education institutions to create study programs in hydrogen
technologies, develop lifelong learning programs, and enhance
international knowledge transfer, without a specific focus on
manufacturing. Collaborating institutions include various Slovak
ministries, higher education institutions, employers, and professional
organizations, with a financial allocation of EUR 1.5 million from EU funds,
the Slovakia Program, and the Recovery and Resilience Plan.



https://www.mhsr.sk/inovacie/strategie-a-politiky/narodna-vodikova-strategia-a-jej-akcny-plan?csrt=2477854969522204239
https://www.mhsr.sk/inovacie/strategie-a-politiky/narodna-vodikova-strategia-a-jej-akcny-plan?csrt=2477854969522204239
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Technology -specific Technology -specific
0 ! KeNADZ rNWNEAA dARNAA 1) gt dAN F NANGEAKAT A naceD2Q
BAA? RAOA? &dAF A&GN AAL dA AAeWAt A AAOQtr rdfAd OAA
yt N Oe?2AAGE’ yr KAt N A?BKkN kAnnrBAANNEEAAt AceNADZR &N r NN
nee D2 ONar QeBKkdANDZ =Sdnt DA N NADNAQT Reaed kAaaANcEgNr /
A?neBerdWN BANR RAQHMRENAF ANOt AeKef dNr RdAWMC J i[dBneNdAN ¢
WNt dGaNWNAR Nr neaNAAdAA dA kZ DNnNADNAQT Qe?ADZ kN A R?a
| DDYA e NAAKKAT R iKeWAr dAyr Ni nAADZHAF At N fAAkeWAr KkAaaANEr

NAF QANNEdA? ND2 OAAdeAR Ar
NAP AP NBNAA dA éAE AOQOadW dagiN 'Y Slovakia faces an unfavourable electricity -to -

AAt N R AtRs qAD2r A’ gas ratio as gas is three times cheaper than
electricity in the country which is unfavourable to its
Slovakia could tap into an unlocked export heat pump industry as it reduces domestic demand
v potential of over EUR 250 million for heat for heat pumps. 7°
exchange units for its heat pump industry.

Additionally, jointly with Czechia and Poland,
enhancing cross -border collaboration to leverage a
rich industrial ecosystem and develop a local skilled
workforce offers an opportunity. U

Note: This is not a comprehensive assessment of the country but an overview of key findings drawn from our research on Net
Zero technology manufacturing in the EU. We focused on technologies based on their current relevance and future potential.
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https://www.researchgate.net/publication/352176388_Evaluation_of_exploiting_barite_the_critical_raw_material_in_Slovakia_and_benefits_of_its_mining
https://rawmaterials.news/prospech-targets-rich-base-metals-with-first-ever-drilling-at-historic-slovak-mine/
https://www.e3s-conferences.org/articles/e3sconf/abs/2019/60/e3sconf_sdemr18_03017/e3sconf_sdemr18_03017.html
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231201-2#:~:text=When%20looking%20at%20R%26D%20intensity%2C%20i.e.%20R%26D%20expenditure,by%20Sweden%20%283.40%25%29%2C%20Austria%20%283.20%25%29%20and%20Germany%20%283.13%25%29.
https://pspa.com.pl/wp-content/uploads/2023/05/PSPA_Europe_Runs_on_Polish_Li-Ion_Batteries_Report_EN.pdf
https://www.euractiv.com/section/energy-environment/news/europes-heat-pump-valleys-take-root-in-the-east-closer-to-asia/
https://www.ehpa.org/wp-content/uploads/2024/04/Pump-it-down-why-heat-pump-sales-dropped-in-2023_EHPA_April-2024.pdf
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Key findings
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" Manufacturing capacity refers to the annual maximum theoretical output of facilities that produce clean energy technologies.

It is expressed either in energy generation capacity (megawatt); or energy storage capacity (megawatt hour).

™8 Industrial production refers to the total annual output of selected components and end -use products within each clean

ANOQt AeAefryr WAK?N Ot AdAs uan dr Nina&NrrNDZ A BeANAAaEr AN&Brs ytN RdF?a&Nr
components an d end -use products. The selection is reported in the Main Report.

™ |nternational positioning is based on trade flows in selected components relevant to clean technologies (see footnote above o n

the selection of components). We use the following indicators: import dependence, Revealed Comparative Advantage (RCA),

Export m arket concentration and Export Potential. The methodological note at the end of this factsheet provides details on each

indicator.




Key descriptive statistics for Net

Manufacturing
Capacity

(% of EU -27
capacity)

Additional

announced capacity

2024 -25

-Zero technologies in

Additional
announced capacity
2026 onwards

Industrial production

% of EU -27
(component
disclosure rate)

Slovenia 7

Import
dependence
(extra -EU)™?

e 700 V800 MW/y 72 «Negligible share  of
.‘il_ (4% of EU - - EQ production» 0.40
capacity ) (Disclosure: 61%)
-< No facilities } } 1%
» identified 7 (Disclosure: 53%)
. . At least five «Negligible share  of
facilities 950 - 1050 MW/y - EU production» 0.79
identified ™ (Disclosure: 77%)
. «Negligible share of
BRI - - EU production» 0.29

facilities identified

(Disclosure: 59%)
«Negligible share  of

P> 8 of

'\:g;ﬁg'f'i':;s EU production» 0.00
(Disclosure: 74%)
«Negligible share  of
N/A N/A N/A EU production» 0.24
(Disclosure: 83%)
«Negligible share  of
e N/A N/A N/A EU production» 0.32

(Disclosure: 85%)
Insufficient data

N/A N/A N/A coverage 0.37
(Disclosure: 38%)
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Technologies

ol D WL mmmi=  Batteries ° Heat pumps Electrolysers and fuel
Rotovcliaie ' o) GliEiTe and storage and peotr?ermal cells Y

and solar thermal renewables 9 o 9

Sustainable & .

o Carbon capture Grid r— -
E:g?naestﬁane ey and storage E technologies LQ Rataicoieiod a Ratalicliability

Sloveniay r BAJQA na&e D2 Qade A RBISQ, SdhupdyNsolar EMndueDRNactary il Prebold |,
with an estimated capacity of 700 V800 MW. TAB produces over 4 million lead -acid batteries a year.

Announced manufacturing facilities are factories by TAB with expected outputs of around 1GWh of
lithium -ion batteries.

%0 Manufacturing capacity data is provided for solar PV, wind turbines, battery technologies and electrolysers (but not fuel cel Is).
Manufacturing capacity data is not available for the other Net -Zero technologies. For heat pumps and for the four technologie S
above for which no data is available in specific countries, we report the number of current production facilities that we cou Id
identify. Manufacturing capacity data is typically not available for facilities producing biogas and biomethane; grid technol ogies

AADZ >>AR AADZ At NeNRea&N e?2ArdDAN AtN ra?DZ rQenNs ANN AtN rNOrndeA eA XEAAA
Annex for information on the underlying data used; calculations of indicators; and limitations.

761 The disclosure rate represents the proportion of components for which PRODCOM data is available within each technology.
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As illustrated in Figure 1, Slovenia stands out as a notably competitive exporter of grid technologies. 7%
This encompasses components such as automatic circuit breakers, relays, parts of electrical boards,

devices for protecting electrical circuits, and liquid dielectric transformers. Collectively, these five
components hold an estimated export potential of ar ound EUR 250 million as of 2022. Notably,
Slovenia's RCA for liquid dielectric transformers rose by nearly 100% between 2015 and 2022, while the

RCA for devices protecting electrical circuits increased by 85%.

As shown in Figure 2, Slovenia's competitiveness surpasses that of major competitors like China and
the USA. 787 Across the board for grid components, Slovenia exhibits a higher RCA than both China
and the USA. This underscores Slovenia's potential to expand its footprint in the global export market
for grid components.
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Regulatory and incentive landscape

Policy framework

No relevant strategies or legislation have been identified

Industrial permitting

Average duration ~ 7%8 An integral building One -stop  shop for The OSS is currently
permit, including the permitting under development and
environmental  permit, will be integrated into
takes roughly 5 months the e -building platform.
while excluding it takes While the steps are still
3 months. However, the unclear, the application
actual process is longer process is expected to
due to the time required be available online,
for companies to gather aiming to simplify
the necessary permit applications.  7%°
documents.

Brief summary of the permitting processes o

To operate an industrial facility, sometimes two permits are needed: an industrial construction permit from

the Administrative Unit or the Ministry of Natural Resource and Spatial Planning, and for

an integral permit  is issued by the Ministry of Natural Resource and Spatial Planning and
permit from the Ministry of the Environment, Climate and Energy. When the OSS (the e
operational, permit applications should also be fully digital.
already exists, but is operational only in parts of Slovenia. us

a big industrial facility

an environmental
-building platform) is
As of the time of writing, the permitting platform

Reforms within the Slovenian Recovery and Resilience Plan (RRP) 772 aim to tackle issues  related to permitting
procedures and are expected to provid e an opportunity to further improve the business environment.

Procurement

No relevant procurement rules have been identified

Regulatory sandboxes

Existing sandboxes No relevant regulatory Plans for regulatory No plans for a relevant
sandbox has been sandboxes under the regulatory sandbox
identified NZIA have been identified

Key incentive  instruments

Carbon -Free Technology Demonstration and Training Centre in Zagorje ob Savi
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https://sloveniatimes.com/40089/carbon-free-technologies-to-be-developed-in-mining-region
https://pis.eprostor.gov.si/en/pis/predstavitev-sistema/uvedba-egraditev.html?changeLang=true
https://pis.eprostor.gov.si/en/pis/predstavitev-sistema/uvedba-egraditev.html?changeLang=true
https://www.naturvardsverket.se/vagledning-och-stod/miljobalken/anmalnings--och-tillstandsplikt-enligt-miljoprovningsforordningen/
https://www.naturvardsverket.se/4acdf4/globalassets/vagledning/miljobalken/miljoprovning/uppdrag-att-analysera-statistik-for-miljotillstandsprovningen-2022.pdf
https://www.naturvardsverket.se/49d803/contentassets/5884905c391e4fe4b4020a81a57c525c/uppdrag-att-analysera-statistik-for-miljotillstandsprovningen-2022.pdf
https://economy-finance.ec.europa.eu/document/download/237bde97-bc2e-4577-854d-f4c4c4ca5912_en?filename=SWD_2024_624_1_EN_Slovenia.pdf

From 2025 Skills programme Type of programme: training

centre
Technologies: Batteries and Description:  Implemented by the National Chemical Institute, the
storage , electrolysers and fuel cell ,  centre will develop and provide training for both students and experts
CCS technologies in batteries, hydrogen and CCS technologies. With an investment

WAAK?N 2miliod B5% funded by the Just Transition Fund), the
centre is set to open in 2025. 773
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https://www.ki.si/fileadmin/user_upload/datoteke-splosno/Dogodki/2022/Letak__Demo_center_V3-brez_porezave.pdf

Opportunities and challenges

lat A

Opportunities Challenges

General General

Slovenia has seen improvements in government Slovenia faces a tight labour market with a high

efficiency managing to reduce administrative burden, employment rate and significant labour shortages

simplify business processes and modernise public in various sectors, including manufacturing. This

procurement through digitalisation in business and lack of skilled labour, particularly in digital and

public administration. However, long procedures and a green skills, is a major constraint and the ageing

lack of predictability of the business environment and workforce is adding further strain. Productivity

legislation remain an issue 7’4, Reforms within the growth is also below the EU average while labour

Slovenian Recovery and Resilience Plan (RRP) " aimto  cost increases were higher than the EU average,

tackle these issues providing an opportunity to further particularly in manufacturing 77 This has widened

improve the business environment. the gap between Slovenia and its trading partners

AADZ qr A Ot AKANAP N dA a

Slovenia needs to ensure a fair transition in its coal competitiveness.

regions. This brings also new economic opportunities

through investments and skill transfers for net -zero

technologies supported by the Just Transition Fund s,

Technology -specific Technology -specific

/3 Regarding batteries_ and energy storage ’ There is already a very high  import
technologies, Slovenia has several plants dependency for  batteries and energy storage

producing lead -acid and lithium -ion batteries and a technologies  with 79% extra -EU imports. This

gigafactory for lithium -ion energy storage systems has dependency could be a future bottleneck for

been announced to be opened in 2024 7 There are  expanding the Slovenian battery industry as much

opportunities for further growth if investments can be of the components, materials and machinery need

maintained. to be imported.

;& Slovenia has experienced a strong uptake in the Slovenia's grid stability needs to be enhanced

“I* deploymentof solar PV . This benefits the domestic through smart energy systems alongside

manufacturing industry which includes solar module investments in infrastructure is crucial to support

manufacturers such as BISOL Group and specialised the increasing share of renewable energy and to

companies such as ETI Group  producing fuses, circuit ensure a stable energy supply "®°. However,

breakers and other switchgear . significant investments have already been made

through the RRP and Projects of Common Interest.
Slovenia could tap into an estimated EUR 250
million export potential for grid components. The
Qe?AncEryr tqft é>! dADZHONr (¢
manufacturing sector provide an opportunity to expand
its footprint in the global export market for grid
components. "7
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https://www.umar.gov.si/en/topics/social-inclusion-and-social-development/topic?tx_news_pi1%5Baction%5D=detail&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Bnews%5D=4628&cHash=e464d8686cc4269a3b219c4aeb8d32de
https://economy-finance.ec.europa.eu/document/download/237bde97-bc2e-4577-854d-f4c4c4ca5912_en?filename=SWD_2024_624_1_EN_Slovenia.pdf
https://ec.europa.eu/regional_policy/whats-new/newsroom/16-12-2022-eu-cohesion-policy-more-than-eur258-million-for-a-just-climate-transition-in-slovenia_en
https://www.umar.gov.si/en/topics/social-inclusion-and-social-development/topic?tx_news_pi1%5Baction%5D=detail&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Bnews%5D=4628&cHash=e464d8686cc4269a3b219c4aeb8d32de
https://www.tab.si/2023/10/24/tab-and-bm-rosendahl-cooperation/
https://www.worldenergy.org/world-energy-community/members/entry/slovenia

Data sources and  methodological notes
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