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I .

D E S C R I P T I O N

“An industrial agenda to increase Germany’s energy resilience” is a policy 
paper resulting from EPICO’s Policy Accelerator workshops  respectively 
focusing on direct electrification and indirect electrification, which 
were held at Siemens Energy in Berlin between 9 and 12 January 2024. 
Conceived by EPICO, the Policy Accelerator workshops adopt an inter-
active bottom-up approach, including diverse key stakeholders on an 
operative and decision-making level to jointly develop narratives and 
concepts using an agile design thinking process.

Participants that developed ideas to establish an industrial  agenda to 
increase Germany’s energy resilience throughout the series of workshops:

Domien Vangenechten  E3G 
Wei Wu Heatrix 
Stephan Herrmann  Reverion 
Christian Grenz Siemens Energy 
Christoph Sievering Wuppertal Institute 
Florian Gruschwitz MAN Energy Solutions SE 
Arne Stecher Holcim 
Tatjana Ruhl DENEFF 
Maria Leis Breakthrough Energy 
Sam Williams EPICO KlimaInnovation 

In their role of ‘challengers’ that joined for a slot to provide new ideas 
and offer feedback to work developed by the core team:

Stefan Müller German Ministry for Education  
 and Research 
Bernhard Kluttig German Federal Ministry for Economic  
 Affairs and Climate Action 
Esther Chrichellis German Ministry for Finance 
Christoph Reissfelder Covestro 
Alexander Fichtner MAN Energy Solutions 
Markus Röhner MAN Energy Solutions 
Jano Costard The Federal Agency for  
 Disruptive Innovation - SPRIND 
Peter Schniering Future Cleantech Architects 
Klaus Schäfer DECHEMA 
Tobias Lechtenfeld Tech for Net-Zero 
Maximilian Matheis Turn2x
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I I .

E X E C U T I V E  S U M M A R Y

Germany and the European Union (EU) are navigating a complex land-
scape marked by challenges such as Russia’s aggression in Ukraine, 
energy and supply crises, and geopolitical shifts. Major economies 
such as the USA and China are promoting clean energy and technology 
development to assert leadership in the green industrial revolution, 
highlighting the need for a comprehensive EU industrial policy approach 
beyond the European Green Deal. Amidst these challenges, the imper-
ative for energy resilience has never been greater, particularly as the 
EU imports more than half of its energy needs, most notably natural gas. 
A holistic energy resilience framework that reflects the role energy 
systems play and the services they provide for our transformation in 
an increasingly geopoliticised economy entails two layers. First, the 
sufficient and reliable supply of materials, fuels, technologies, and skills 
needed to maintain the pace and scope of planned energy systems 
transformation. Second, meeting the projected primary energy demand, 
and the ability of the system to produce and enable use of (affordable 
and clean) energy services for industries and households, in a secure, 
flexible, and efficient manner, at all times.  

This policy paper presents a comprehensive strategy to enhance energy 
resilience while driving towards climate neutrality, focusing on industry 
challenges, the value of resilience, guiding principles, and a new indus-
trial policy framework.

Energy-intensive industries face significant hurdles in transitioning to 
green energy sources, particularly those reliant on internationally traded 
commodities. Direct electrification is favoured for efficiency, but renew-
able hydrogen will be necessary in targeted cases. The main problem for 
the implementation of direct electrification on a large scale is the lack of 
renewable electricity and uncertainty about the short- to medium-term 
trajectory of electricity prices as countries embark on ambitious energy 
transitions. Uncertainty in energy markets and supply chains poses 
risks to industries and downstream markets. A strategy for “green lead 
markets” is essential to address competitiveness concerns and ensure 
societal resilience. 

An Industrial Agenda to Increase Germany’s Energy Resilience Executive Summary 2



This policy paper suggests ten principles to guide energy policymaking, 
emphasising energy efficiency, market mechanisms, and innovation. 
It depicts the need for enhanced German and EU-level action and integra-
tion of energy policy and markets to boost investment and innovation. 

Recommendations for a ‘New Industrial Policy Framework’ include 
reforms in three innovation dimensions, “markets”, “regulation” and 

“financial incentives”. The paper opts for a gradual and pragmatic reform 
of the German electricity market design including the introduction of an 
 innovation-oriented, technology-neutral capacity mechanism seizing the 
potential of flexibility and storage instead of only focusing on big power 
plants. To accelerate the adoption of new technologies and develop a 
leaner regulatory framework, “sandboxes” should be leveraged to allow 
testing, scaling and innovation-oriented regulatory reforms. Instead of 
introducing new permanent subsidies, more cost-efficient tax incentives, 
public guarantees and regressive grants to scale cleantech are proposed. 
These reforms need to be embedded in a new integrated approach 
favouring European programmes that promote and implement innovation 
within ecosystems instead of the current “silo-approach”. 

By implementing these recommendations, Germany and the EU can bol-
ster energy resilience, support industrial transformation, and accelerate 
the transition towards climate neutrality ensuring economic competitive-
ness and societal prosperity in a rapidly changing global landscape.

An Industrial Agenda to Increase Germany’s Energy Resilience Executive Summary 3



I I I .

I N T R O D U C T I O N

Germany and the EU face multi-dimensional 
challenges, while still being leaders in the 
ambitious transformation towards climate 
neutrality. Faced by Russia’s war of aggression 
in Ukraine, the subsequent energy crisis, and 
further fundamental geopolitical shifts, the EU 
must rethink its industrial and energy security 
strategies. To this end, energy resilience is ever 
more central to protect citizens and industries. 
Energy resilience – as in the ability to shield 
the energy system from internal and external 
shocks – must be increasingly understood as a 
synonym for energy security.  

“Energy resilience [...]  
must be increasingly 
understood as a synonym 
for energy security.”

Remarkably, the EU imports 60% of its energy 
(Statista, 2023), a figure that has not changed 
much in the last few decades. The crises in 
the energy markets and rising inflation have 
led to income losses, severely impacting the 
competitiveness of industry, thereby creating 
severe challenges to the public budget. The 
larger global economies are rolling out huge 
domestic support packages to accelerate the 
development of clean energy sources in an 
attempt to make a bid for leadership in the green 
industrial revolution, e.g. the USA’s Inflation 
Reduction Act (IRA) and the Chinese heavy 
subsidisation schemes for clean industries. 

The geopoliticisation of the transformation 
already shows clear knock-on effects for the EU’s 
economy, and calls for a new policy approach 
that goes beyond the European Green Deal.

In order not to lose pace in the transition 
towards climate neutrality, energy-intense 
industries need to scale up activities to diversify 
supply chains of energy resources. All major 
stakeholders have increasingly focused their 
innovation and research and development (R&D) 
programmes on shifting traditional fossil-based 
value chains into the direction of alternative 
non-fossil business models (IEA, 2023: 10), 
which require competitive electricity prices and 
complementary green lead markets. Now it is 
high time to get the new technologies applied at 
the global scale as quickly as possible.  

This paper discusses measures to bring 
down the cost of green energy production and 
increase energy resilience, through a twofold 
approach prioritising direct electrification 
on the one hand, and parallelly boosting the 
development of innovation. If done correctly, this 
approach can produce a “dividend” on multiple 
fronts and adress the multiple challenges facing 
Europe’s economic and security fabric. It can fos-
ter industrial competitiveness, speed up climate 
transformation, and make Europe overall more 
secure from outside threats. It does so by target-
ing the challenges faced by industry, addressing 
the importance of energy resilience, and 
suggesting a set of principles to base Europe’s 
decarbonisation on. Ultimately, this brief pro-
vides a set of five key policy recommendations.

An Industrial Agenda to Increase Germany’s Energy Resilience Introduction 4



I V .

C H A L L E N G E S  F O R  
O U R  I N D U S T R Y

While the deployment of carbon capture and 
storage (CCS) opportunities can support 
greenhouse gas (GHG) reduction, energy effi-
ciency and the substitution of fossil resources 
have become the guiding vision for the 
transformation of industrial value chains. This 
seems to be a relatively small step for indus-
tries that already rely on electrified processes, 
e.g.  alumina production or chlorine-based 
chemicals. In this case, it comes down to a 
simple  comparison of energy costs. 

“The EU, and Germany 
too, need an integrated 
energy system based 
on sector coupling [...] 
and sector integration 
covering the whole value 
chain of production, 
transmission distribution, 
and consumption.”

On the other hand, for industries that depend 
on internationally traded commodities either as 
raw materials or as feedstocks for generating 
heat, e.g. the petrochemical sector (depending 
on naphtha for the majority of applications), or 
primary steel production (depending on iron 
ore and coal), the direct and indirect elec-
trification of processes entail a fundamental 
change (IRENA, 2022: 14). In the future, they will 

be predominantly tied to regional power mar-
kets, relying heavily on EU and national energy 
policy frameworks. 

Process heat systems in industry have an 
enormously long service life. An average 
gas- fuelled steam boiler, for example, runs 
for 25-30 years, and in some cases even up to 
40 years. Germany’s goal of achieving climate 
neutrality by 2045 entails that process heat 
needs to be decarbonised (i.e. phasing out 
fossil fuels) in the next 21 years. 

In this context, direct electrification is the 
preferred option to achieve the highest level 
of efficiency, thus minimising costs from 
a system perspective. However, there are 
circumstances where an indirect utilisation of 
renewable energy is necessary, for instance 
in the form of renewable hydrogen. Expanding 
existing gas infrastructure is extremely costly 
and time-consuming. Direct electrification 
should be prioritised where capacity expan-
sion is possible from both an economic per-
spective (e.g. resource allocation, overall cost 
consideration and time frame) and ecological 
perspective (i.e. respecting environmental 
clauses, avoiding conservation areas, and 
preferring decentralised solutions). 

However, the main bottleneck in Europe for 
the implementation of large-scale direct 
electrification is the limited availability of 
renewable energy, and the related uncertainty 
about how electricity prices will develop in the 
near to medium-term future. Both availability 

An Industrial Agenda to Increase Germany’s Energy Resilience Challenges for our Industry 5



of green electricity as well as the price of 
electricity (including, but not limited to green 
electricity) at least in part depend on political 
processes - e.g. the speed of renewable 
energy systems (RES) build-out, the overhaul 
of our energy infrastructure - which are inher-
ently difficult to predict. 

Uses of indirect electrification include 
processes that cannot make use of direct 
electrification, such as the reduction of iron 
ore. Examples include industrial processes that 
currently require high temperature incineration 
processes, that are designed for constant 
consumption of energy, or that require energy 
storage in order to compensate for the 
intermittent nature of renewables. Storage 
systems can rely on hydrogen, namely when a 
shortage of regional energy supply requires 
energy imports.

PRIORITY 1 PRIORITY 2 PRIORITY 3 TARGETED  
APPLICATION

Increase energy 
efficiency and 

system flexibility

Increase RES and 
electrification 

wherever possible

Renewable 
 hydrogen and 

 derivatives

Carbon capture, 
utilisation and 

storage 

 

Table 1: energy prioritisation taxonomy to boost energy resilience.

The EU, and Germany too, need an integrated 
energy system based on sector coupling 
(electricity, heating and cooling, hydrogen and 
derivatives, natural gas, carbon management), 
and sector integration, covering the whole 
value chain of production, transmission distri-
bution, and consumption.

An Industrial Agenda to Increase Germany’s Energy Resilience Challenges for our Industry 6



V .

T H E  V A L U E  O F  R E S I L I E N C E  
F O R  O U R  S O C I E T Y

In Q3 2023, the EU’s average power price 
was 85€/MWh (DG ENER, 2023), whereas in 
December 2023, in the USA it was as low as 
22.67$/MWh (EIA 2023), and China’s average  
2019-2023 prices amounted to only  8.9$/MWh 
(Statista, 2024). Besides uncertainty con-
cerning competitive power prices and infra- 
structure development, there is a lack of 
clarity with regard to what a “failed transition” 
would mean to society in terms of costs and 
resilience. A decreasing level of competitive-
ness of energy-intense industries, and the 
eroding of key value chains, can have severe 
consequences for downstream markets.  

“Give way to a more 
holistic energy resilience 
framework that reflects the 
role energy systems play, 
and the services they pro-
vide for our transformation 
in an increasingly geo-
politicised economy.”

However, as long as the willingness to pay for 
green commodities remains limited, there is a 
consequential limited opportunity to pass on 
higher costs of production to final customers. 
Hence, the industry urgently needs a strategy 
for “green lead markets” on carbon management, 
the circular economy, storage and flexibility.

When assessing the value of the climate 
transition for society, the traditional security 
and supply-demand equation (centred around 
energy supply and use) needs to give way to a 
more holistic energy resilience framework that 
reflects the role energy systems play and the 
services they provide for our transformation 
in an increasingly geopoliticised economy. 
This entails two layers. First, the sufficient and 
reliable supply of materials, fuels, technologies, 
and skills needed to maintain the pace and 
scope of planned energy systems transforma-
tion. Second, meeting the projected primary 
energy demand, and the ability of the system 
to produce and enable use of (affordable 
and clean) energy services for industries and 
households, in a secure, flexible, and efficient 
manner, at all times.

An Industrial Agenda to Increase Germany’s Energy Resilience The Value of Resilience for our Society 7



V I .

I N C R E A S I N G  I N S T I T U T I O N A L  
C A P A C I T Y

There is currently a lack of institutional capa-
city (both at the EU and Member State levels) 
to address new energy security  challenges 
and implement a new understanding of 
energy resilience with a strong focus on 
innovation. As energy resilience can best be 
achieved through EU-level action and 
 integration of energy policy and markets, the 
establishment of cross-Director Generals and 
cross-Member State programmes proactively 
including the private sector, and with the man-
date and capacity to implement a new energy 
resilience agenda as an incremental part of an 
industrial strategy, is long overdue. 

“New EU-wide  programmes 
should focus on developing 
and implementing the  
right market framework,  
regulatory conditions  
and financial schemes  
to leverage Europe’s  
innovative capacity and 
common strengths to 
enhance energy resilience.”

New EU-wide programmes should focus 
on developing and implementing the right 
market framework, regulatory conditions 
and financial schemes to leverage Europe’s 

innovative capacity and common strengths 
to enhance energy resilience. As part of their 
mandate, such programmes would be respon-
sible for the operationalisation of this new 
holistic approach to energy resilience and the 
 balancing of the various objectives thereunder.  

A blueprint for closing one governance lacuna 
can be found in Germany’s Federal Agency for 
Disruptive Innovation (SPRIND) independently 
financing breakthrough solutions with public 
finance. It follows a similar model to that of 
the US-based research agency Defense 
Advanced Research Projects Agency (DARPA), 
which achieved widespread success by 
creating, for example, the Moderna  Covid-19 
vaccine, weather satellites, and drones 
(The Economist, 2021). A key aim would be 
to offer an alternative to current slow and 
overly bureaucratic processes of EU-funded 
programmes for upscaling clean energy 
technologies, including renewable fuels of 
 non-biological origin (RFNBO).

An Industrial Agenda to Increase Germany’s Energy Resilience Increasing Institutional Capacity 8



V I I .

G U I D I N G  P R I N C I P L E S  F O R  G R E E N  
P R O D U C T I O N  A N D  E N E R G Y  R E S I L I E N C E

Enabling a new energy resilience paradigm will 
require fundamental shifts in political culture, 
institutional capacity, and public opinion, which 
will take time. In the shorter term, interventions 
need to be designed to progress towards 
achieving this new paradigm, within the bound-
aries of what is currently possible. 

“To structure and advance 
this debate, a clear   com- 
pass for operationalisation 
of and indicators  
on energy resilience 
are required.”

Energy resilience and the green transition 
are symbiotic. While resilience is often 
referred to in the current debate on the agenda 
of a new industrial policy approach, there is 
no common understanding of what is meant 
by this. To structure and advance this debate, 
a clear compass for operationalisation of and 
indicators on energy resilience are required. 
Accordingly, this paper suggests ten principles 
that should guide energy policymaking, and be 
proactively pursued through a smarter energy 
market design and broader regulatory frame-
work, including digitalisation.

Assume energy is scarce. Prioritise 
the most energy-efficient solutions. 
Indirect electrification, including 

through RFNBOs, is generally less 
 energy-efficient than direct electri-
fication, and should thus be targeted 
towards hard-to-electrify sections of 
the economy in a timely manner, as well 
as where they can provide additional 
services to the energy system. 

Acknowledge global market mech-
anisms. When exploring opportuni-
ties for electrification, current mar-
ket mechanisms need to be better 
understood. Energy-intense industries 
serving commodity markets operate 
in a very competitive and intertwined 
global environment. Some sectors rely 
on globally traded feedstocks, while 
others depend on regional feedstock.

Approach a sustainably low and inter-
nationally competitive electricity 
price. To maintain international com-
petitiveness and preserve Europe and 
Germany as an attractive industrial hub, 
the electricity market design should be 
adapted with the clear target of a highly 
efficient electricity pricing system.    

Demand-side action is king. Achieving 
reductions in energy use while providing 
the same services is the most efficient 
way of reducing costs. How we consume 
energy will need to adapt to a more inter-
mittent supply of energy. Accordingly, 
policy instruments should cater for 
ever-more efficient flexibility options.

An Industrial Agenda to Increase Germany’s Energy Resilience Guiding Principles for Green Production and Energy Resilience 9



Integrate digitalisation in the energy 
market. A smart use of digitalisation 
can offer tools to monitor and cut costs 
across the whole value chain, as well as 
improving system flexibility, and more 
effectively managing the grid.

Localise and diversify. Local clean 
energy sources should be developed 
wherever possible, and be strategic. 
Diversification of supply can boost 
resilience by avoiding overreliance on 
individual energy sources, suppliers, 
value chains or technologies.

Think European. Maximising the EU’s 
geographical advantages and diversity 
of resources, and exploiting Europe’s 
market size can enable the cheapest 
form of energy transition.

Innovation is key. Continued break-
throughs and innovation are key in 
pushing the boundaries of what is 
possible, and accelerating the energy 
transition. A future-proof energy sys-
tem should prioritise public support for 
R&D and investment in new technolo-
gies contributing to energy resilience.

Infrastructure first. Our current energy 
infrastructure is not fit for purpose 
for the energy transition. Investments 
need to be ramped up and sped up 
massively to build out the electricity 
grids, hydrogen and CO2 infrastructure 
that are required. The priority should be 
using existing infrastructure and repur-
posing it, where economically and 
technically feasible. Economic logics 
should point towards extending green 
grids, while making best use of exist-
ing infrastructure with cleaner energy 
sources, such as synthetic or biogenic 
methane.

Listen more to unusual suspects. 
Current policymaking is  characterised 
by inertia, driven by incumbents. 
Alongside larger companies with a 
track record, policymakers also need 
to listen more “to unusual suspects”,  
including actors that have proven that 
change is possible, and insist on the 
system change that decarbonisation 
requires. Small and medium-sized 
enterprises (SMEs) and cleantech 
start-ups should receive more public 
support, as these are where innova-
tion takes place, and where it is most 
needed. Although the success rate 
may be lower here, the few successful 
projects overcompensate for bigger 
companies to  decarbonise and phase 
out from fossil fuels. Well-established 
suppliers and offtaker industries 
should instead be the prime recipients 
of tax incentives and tax cuts that can 
boost swift decarbonisation.

An Industrial Agenda to Increase Germany’s Energy Resilience Guiding Principles for Green Production and Energy Resilience 10



V I I I .

A  N E W  I N D U S T R I A L  P O L I C Y  F R A M E W O R K 
F O R  I N N O V AT I O N

The single market is Europe’s key asset to 
drive down costs for the transformation, 
but it needs to be strengthened to enable 
transformation and development of future 
technologies. This includes a future-proof 
electricity market design, clear standards, 
the development of lead markets  including 
through public procurement of green 
 products, more public guarantees, blended 
finance instruments, the broader application 
of regulatory “sandboxes”, and better aligned 
internal and external industrial policies. 
Public funds should be targeted to leverage 
private capital and increase energy resilience 
along key value chains with innovations.

“It is important to focus on 
accelerating innovation 
efficiently in a competitive 
environment, rather than 
micro-managing and 
overregulating the existing 
market framework.”

With Germany and the EU being at the frontier 
of international technology, it is important to 
focus on accelerating innovation efficiently 
in a competitive environment, rather than 
micro-managing and overregulating the 
existing market framework. Elements of the 
IRA and the USA’s DARPA can serve as a model.

1 .  A FUTURE-PROOF 
ELECTRICITY MARKET

Electrification requires cheap and affordable 
clean energy. This is particularly important 
for Germany as an industrial hub. There has 
been considerable uncertainty about the 
future of Germany’s energy supply, which has 
hampered investment decisions. This uncer-
tainty has increased with the energy crisis 
and a controversial debate on an industrial 
power price (Weber et al., 2023). A realistic 
strategy for Germany’s future energy supply 
and resilience is therefore essential if compa-
nies are to commit to long-term investments 
in Germany.

Hence, a reform of the German electricity 
market design can lower electricity costs 
and avoid jeopardising any business case 
for electrification. Whereas the German 
electricity market reform needs to reflect 
the current level of feasibility in the context 
of an accomplished market des²ign reform at 
the European level, a broader review of the 
European electricity market design needs to 
take place in the mid-term. This review should 
involve the market pricing mechanism as well 
as tenders and support schemes to ensure an 
efficient allocation of resources, a re-coupling 
of supply and demand, and the creation of 
high innovation and investment incentives 
for private investors, including those with 
low return expectations. A well-functioning 
and efficient power market in the short and 
medium term with competitive power prices 
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is necessary to provide efficient investment, 
dispatch incentives and foster the energy 
transition. Accordingly, this paper suggests 
five trajectories.

Incentivise flexibility and innovation of 
industrial power demand. Flexibilisation 
of industrial power demand needs 
to become a core issue, considering 
the increasing share of intermittent 
renewable energy. System-friendly 
demand also translates into savings for 
 offtakers. Where possible, procurement 
of demand profiles close to renewable 
energy sources is significantly cheaper 
than baseload prices. The use of the 
existing flexibility potential could reduce 
electricity costs for industrial companies 
to six cents per kilowatt-hour or less - 
without the introduction of an industrial 
electricity price (Aurora 2023).

Optimise financing for renewables 
assets. Projects with lower financ-
ing costs can accelerate buildout of 
renewable capacity. This is not just a 
win for developers. Consumers, such 
as energy-intensive industries, stand 
to benefit from reduced power prices. 
Measures that de-risk the buildout of 
renewables make the energy transition 
more affordable. Public guarantees for 
Power Purchase Agreements (PPAs), 
especially for small and  medium-sized 
enterprises, can substantially decrease 
financing costs, expand the PPA market, 
and accelerate the buildout of renew-
ables, contributing to lower long-term 
power prices.

Incentivise system-friendly deploy-
ment and operation of renewables. 
A system-friendly deployment and 
operation of renewables, which tar-
gets times of scarcity, schedules timely 

maintenance, and regulates output 
during surpluses, brings  systemic 
 benefits. When creating new instru-
ments to support the buildout of 
renewables, this needs to be taken 
into account (e.g. with regard to design 
parameters for Contracts for Difference 
(CfD) or other, similar instruments).

Establish an innovation-oriented 
capacity mechanism. A technology- 
neutral German capacity mechanism in 
line with the EU market design reform 
ensures that investment in flexible 
technologies takes place, and should 
be established until 2026. Storage, 
flexibility and demand side response 
can play an important role to ensure 
supply security already in advance. This 
should start from the immediate and 
appropriate implementation of the 
Clean Energy Package, currently only 
implemented by Luxembourg, and 
should include the rapid introduction of 
flexibility support schemes consisting 
of payments for the available capacity 
of non-fossil flexibility. Both provide 
complementary building blocks to pro-
curement of sufficient H2 ready power 
plants capacity.

Speed up infrastructure development. 
The ramp-up of urgently required infra-
structure in terms of back-up  capacities 
can increase the cost of electrifying 
industrial processes. Uncertainty over 
the financing of infrastructure, as well 
as the slow pace of infrastructure 
development, need to be addressed.
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2.  REGULATORY  
SANDBOXES 

To accelerate the decarbonisation of indus-
tries, including through RFNBO-solutions, 
 (innovative) technologies, and business models 
need to be rapidly scaled up. A regulatory  
environment that is overly strict or administra-
tively burdensome hampers this objective. 

Innovative tools such as regulatory 
experimentation or sandboxes – as 
intelligently introduced by the Net-Zero 
Industry Act (NZIA) – should be lever-
aged by regulators and policymakers 
to allow the rapid testing and scaling of 
new technologies and solutions with-
out compromising on core goals such 
as health and safety. 

Sandboxes can help test new tech- 
nologies, market mechanisms, and 
business models related to key top-
ics in a controlled environment. By 
granting certain exemptions or mod-
ifications within the sandbox, regula-
tors can assess the effectiveness of 
 different regulatory approaches, and 
make data publicly available. This can 
help locate critical issues to identify 
problem-solvers and best practices 
that can enhance Europe’s develop-
ment of clean technologies.

Hence, sandboxes are a promising 
vehicle not only to prevent overly 
detailed, burdensome regulation from 
hampering efforts to scale up innova-
tion, but also to enable regulators to 
gain insights into the potential benefits, 
challenges, and necessary adjustments 
for streamlining specific regulations on 
a larger scale, thereby contributing to a 
more flexible energy system.

In Germany, there have been  initiatives 
based on frameworks somewhat 
similar to sandboxes. For  example, 

“Schaufenster intelligente Energie” 
(SINTEG) has explored new 
 technologies under market con-
ditions with a limited scope of 
 regulation. However, it has stopped 
short of adapting regulations and the 
 market framework to render it more 
innovation-friendly.

Frameworks to support innovative 
solutions and business models should 
be clear, transparent and open to all 
technologies. The purpose would 
be to create adaptable, individual, 
 technology- and business-specific 
sandboxes with clearly defined transi-
tion paths towards the standard regu-
lation for individual actors.

The regulatory framework of sand-
boxes should ensure safety for all 
forms of life and avoid pollution of the 
environment. However, it should dis-
regard selected regulations for first to 
tenth-of-a-kind projects that estab-
lish new technologies with sufficient 
innovation height. Less regulation and 
more market is key, particularly in the 
current framework, where excessive 
 monitoring and reporting are a loca-
tional disadvantage for the EU.
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3.  EFFECTIVE FINANCIAL 
AND TAX INCENTIVES

A stronger focus on tax incentives as a fund-
ing instrument represents an efficient and 
resource-saving alternative to costly bureau-
cratic procedures. Whether at the EU or at the 
German level, every euro that first has to be 
collected and then distributed is less efficient 
than a euro that does not have to be collected 
and distributed, at least in bureaucratic terms. 

The IRA and China’s support for photovol-
taic (PV) and wind power industries represent 
conspicuous examples of the benefits of tax 
incentives compared to subsidies. While the 
latter reduces potential for private  investment 
in R&D, the former boosts technical and 
operational efficiency (Wei Wu et al., 2023). 
The  dollar-for-dollar reduction under the 
USA’s IRA is additionally appealing due to its 
flexibility and transferability of tax credits.

The EU’s funding instruments should 
hence be better targeted towards 
potential funding gaps, taking into 
account Power Purchase Agreements, 
(Climate) Contracts for Difference 
(CCfDs), for investment (CAPEX) as 
well as for operating cost (OPEX) 
funding. New financing instruments, 
such as tax incentives and state 
 guarantees, could be used to support 
the switch from gas, coal and oil to 
electricity and renewable hydrogen. 
Taking such an approach at the EU 
level is essential, particularly because 
of the distortion of competition by the 
huge differences in taxes and charges 
applied in the Member States, which 
are not all used for the develop-
ment of the energy system and for 
energy consumers.

The state’s involvement in this fund-
ing process must not be limited to 
the one-sided allocation of subsidies. 
It is crucial that the state also keeps 
the interests of citizens and taxpayers 
in mind. This not only contributes to 
the acceptance of such subsidisation 
 measures, but also ensures the sus-
tainable and responsible use of tax 
revenues. A more balanced strategy is 
needed to provide positive impetus for 
the industry without provoking unde-
sirable price increases.

One example of strategic state 
 participation is Denmark’s plans 
on CCS. Here, efficient state participa-
tion has been key to set the country en 
route to reach 110% of CO2 reductions 
by 2050. Two measures are starting to 
bear fruit. On the one hand, Denmark 
provided more than €1 billion in a ten-
der to kick-start CCS projects, and ten-
ders equating to close to €1.5  billion 
will follow in 2024 and 2025. On the 
other hand, Denmark put in place a 
speedy licensing regime, where the 
state-owned entity Nordsøfonden 
owns 20% of Danish CO2 storage 
licences. These are important exam-
ples to take steps towards involving the 
state in the transformation process to 
a limited, yet effective extent, and at 
the same time shaping a sustainable 
energy infrastructure. 
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4. GUARANTEES 
FOR INNOVATION 
AND CLEANTECH

Cleantech companies, especially start-ups, 
are capital-intensive since they need to 
build hardware installations. Some of these 
innovators have tremendous market traction 
and could receive large amounts of customer 
pre-payments. This would allow them to scale 
up much faster, since this is non-dilutive and 
interest-free capital that could be used to 
finance working capital, or even investments 
in production infrastructure. However, typi-
cally customers request advance-payment 
 guarantees when placing the deposits.

Financial guarantees backed by the 
state – or an institution – increase 
investment certainty for the pri-
vate sector, most notably by assur-
ing buyers that, in the event of e.g. 
bankruptcy or simple delays, losses 
would be covered. The aim is to avoid 
permanent subsidies and enable tar-
geted, earmarked funding. The EIB has 
already implemented similar measures 
in the case of wind manufacturers 
(EIB, 2023). This blueprint should be 
rolled out to other technologies that 
are key for achieving net zero, with 
ad hoc adaptations.

There are various ways of designing 
and implementing state-backed guar-
antees. One option would be focus-
ing on scaling the manufacturers 
of clean technologies through cov-
erage of up to 80% of the risk, with 
an  initial €5 billion package for all 
 projects. Operationally, such guaran-
tees should be offered with already 
available funding mechanisms, as 
a way to make cleantech bankable, 
by gradually decreasing either the 

share of risk covered, or the num-
ber of projects  eligible (Besnainou 
and Davis, 2023). 

Another option would be to  implement 
a system to scale up cleantech manu-
facturing by accompanying start-ups 
to achieve bankability for the private 
sector. EU institutions can leverage 
existing experience in rolling out 
guarantees, combined with the sim-
plification, standardisation, and the 
overall speed increase of application 
processes. The level of risk of projects 
would also be based on criteria that can 
directly serve the purpose of the loan, 
and not on balance sheets (Lechtenfeld 
et al., 2023).

Furthermore, the scope of guarantees 
should also include infrastructural 
purposes. The aim is to ultimately 
close the gap between the cost of 
RFNBOs (especially in the case of 
renewable hydrogen), and that of fos-
sil fuels for consumers. Guarantees 
should cover the risk of non-avail-
ability of the required pipeline infra-
structure in default events. This would 
help accelerate the system-friendly 
location of suppliers of RFNBOs with 
production centres (EPICO, KAS and 
Guidehouse, 2023).

Since start-ups are usually not bank-
able, banks interested in providing 
such guarantees typically require a 
significant deposit. This renders the 
advance payments practically useless, 
because the money remains inac-
cessible to the companies. On top of 
this, fees apply for the guarantees. If 
public guarantees covering advance 
payments (potentially also incurring 
manageable fees to cover the risk for 
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public money) were available, they 
could be used as a valid source of 
financing, especially for start-ups with 
the relevant market traction, which 
also represents a valuable implicit 
selection mechanism.  

For companies with smaller and 
non-bankable balance sheets, there 
is a need to finance these through 
100% equity, which is scarce espe-
cially at the beginning. Debt financing 
would accelerate technology roll-out 
and scale-up considerably. Banks 
are generally also very interested in 
financing these innovative projects. 
However, this is not possible due to 
the lack of bankability.

5. REGRESSIVE GRANTS 
TO SCALE CLEANTECH

Public innovation funding in Europe is 
 typically based on excessive proposals, 
which have low success rates and very 
long decision times, as in the case of the 
Important Projects of Common European 
Interest (IPCEI). By contrast, for the IRA 
a sole registration is necessary, and the 
 support is then paid as produced. 

Pay-as-produced is not a conducive 
funding mechanism for first-of-a-
kind installations, which often do 
not produce as much as expected. 
However, these installations are 
extremely important for validating 
new  technologies. The principle of 
no waiting and guaranteed funding 
for technologies is of utmost impor-
tance to boost market entry of new 
 technologies. Yet public support avail-
able to fund technologies is currently 
highly inefficient and resource intense.

Regressive grants should be a new 
funding method. This should require 
a standardised, short, and simple 
registration, followed by an assess-
ment of innovation height only. After 
this assessment has been com-
pleted, grants are assigned accord-
ingly. For example, a first batch of 
projects (batch structure related to 
aspired production numbers: e.g. one 
20 MW electrolyser, or 1,000 solar 
PV  modules) could receive a 70% grant, 
the second batch 60%, and so on. This 
mechanism would ensure a  limited 
amount of grant financing, and enforce 
a defined path towards standalone 
market viability, while greatly helping 
the introduction of new and inno-
vative technologies. It would also 
incentivise customers to buy a first-
of-a-kind instead of a tenth-of-a-kind, 
while leaving sufficient associated 
risk to ensure a proper, neutral, and  
market-driven selection of technologies. 

Regressive grants to companies 
(or per plant) are another method to 
incentivise cleantech domestic man-
ufacturing and supply. Their primary 
focus should clearly fall on the ramp-up 
of new innovations and first-of-a-kind 
solutions. Grants may be assigned 
on a first come, first served basis, as 
long as geographical criteria are well 
implemented to avoid counter-pro-
ductive inequalities between regions. 
A  concrete example would be to tailor 
grants per new technology, potentially 
relying on intellectual property.
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