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ABOUT THE PROJECT
In the light of the EU 2030 Climate and Energy framework, MUSTEC- Market uptake of Solar
Thermal Electricity through Cooperation aims to explore and propose concrete solutions to
overcome the various factors that hinder the deployment of concentrated solar power (CSP)
projects in Southern Europe capable of supplying renewable electricity on demand to Central and
Northern European countries. To do so, the project will analyse the drivers and barriers to CSP
deployment and renewable energy (RE) cooperation in Europe, identify future CSP cooperation
opportunities and will propose a set of concrete measures to unlock the existing potential. To
achieve these objectives, MUSTEC will build on the experience and knowledge generated around
the cooperation mechanisms and CSP industry developments building on concrete CSP case
studies. Thereby we will consider the present and future European energy market design and
policies as well as the value of CSP at electricity markets and related economic and environmental
benefits. In this respect, MUSTEC combines a dedicated, comprehensive and multi-disciplinary
analysis of past, present and future CSP cooperation opportunities with a constant engagement
and consultation with policy makers and market participants. This will be achieved through an
intense and continuous stakeholder dialogue and by establishing a tailor-made knowledge
sharing network.
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1 INTRODUCTION
The aim of the MUSTEC project is to analyze the framework conditions for CSP deployment in
Europe with an integrated view on the multiple aspects that may represent barriers or drivers for
the collaborative development of CSP projects. Report D10.1 of the MUSTEC project synthesized
and highlighted the most relevant barriers and drivers for collaborative CSP deployment identified
in the frame of the MUSTEC project so far, which are relevant for the possibilities for potential CSP
cooperation projects in the future (Boie and Franke 2020). This summary of major barriers and
crucial requirements for CSP cooperation projects further served as a basis for the development of
a roadmap for collaborative CSP deployment in Europe (MUSTEC deliverable 10.2, Boie and del Río
2020).
This report, which contains the Action Plan, is strongly linked to the aforementioned roadmap. Its
aim is to provide more detailed recommendations on how policy makers on European and
national level could address the identified issues and enable CSP cooperation by creating favorable
framework conditions and adopting specific instruments and design elements within the
instruments. Therefore, whereas the roadmap provides a synopsis and overview of the key steps
to support collaborative CSP development in Europe, this Action Plan contains a more detailed
description of the individual measures, with in-depth recommendations for specific policy
measures for the support of CSP cooperation projects in the EU.
An Action Plan is a proposed strategy or course of action. Specifically, it’s a document that lists the
steps needed to achieve a goal, it clarifies what resources will be needed to reach that goal, it
presents a timeline for the tasks to get to that goal and it determines which stakeholders need to
be involved to implement the aspired changes (Bridges 2019). Components of an action plan
include: A well-defined description of the goal to be achieved, tasks/ steps that need to be carried
out to reach the goal, people who will be in charge of carrying out each task, information on when
these tasks will be completed (deadlines and milestones), resources needed to complete the tasks
and measures to evaluate progress (Creately 2021).
This action plan is directly linked to the CSP cooperation roadmap and linked to the scientific
results of the project, with an emphasis on the drivers and barriers to collaborative CSP projects.
Therefore, a direct link between policy measures and the drivers and barriers to CSP cooperative
projects is provided in this Action Plan. It starts with a brief overview of the most relevant drivers
and barriers to collaborative CSP projects (Section 2). The different measures are structured in
policy blocks, which are discussed in section 3. Section 4 broadly relates the drivers and barriers to
the measures, whereas section 5 provides details on the most relevant measures.
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2 DRIVERS AND BARRIERS INFLUENCING CSP COOPERATION: A
SHORT OVERVIEW
The analysis carried out in the MUSTEC project suggests that there are several drivers and barriers
to collaborative CSP projects in the EU. Interestingly, some of these relate rather to the use of the
cooperation mechanisms in general (statistical transfers, joint projects and joint support schemes),
whereas others relate to the technology (CSP), i.e., its competitiveness and attractiveness for
potential adopters.
Regarding the drivers and barriers to CSP itself in the EU, the high LCOE, lack of valuation of its
dispatchability, the weakening of the value chain, administrative barriers and social acceptability
have been found to play a role. Regarding the drivers and barriers to engage in the cooperation
mechanisms, their costs and perceived risks, the low levels of interconnections, administrative
barriers, social acceptance problems and closed support schemes should be mentioned.
Obviously, some of those barriers belong to those groups (administrative barriers and social
acceptance issues) and barriers to collaborative CSP projects may have a combination of barriers
in both groups (i.e., lack of interest by an off-taker country to engage in a collaborative CSP project
in the absence of electricity interconnections due to the high LCOE). The existence of those two
categories of drivers and barriers creates a double-barrier problem, which justifies targeted policy
interventions to mitigate them, following the idea that achieving multiple goals or mitigating
multiple barriers or market failures require multiple instruments (Tinbergen 1952).
Thus, the identified drivers and barriers can be broadly classified into several thematic blocks. In
turn, this allows us to connect each of them to different types of policy interventions that should
be addressed on the different governance levels, which were also considered in the roadmap (EU
and MS, in host- as well as off-taker countries).
It should be taken into account that drivers and barriers to the use of cooperation mechanisms
may vary regarding different types of cooperation mechanisms (i.e. statistical transfers, on the one
hand, and joint projects and joint support schemes, on the other) and different types of countries
engaged in CSP cooperation (i.e. off-taker and host countries of cooperation projects).
The rest of this section provides a short overview and discussion of the most relevant drivers and
barriers identified in the course of the project. Readers interested in a specific factor can find
details in the different reports of the MUSTEC project and, particularly, in the synthesis of findings
provided in deliverable 10.1 (Boie and Franke 2020).
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2.1 High LCOE
The still comparatively high LCOE of CSP has been mentioned in the past as one important barrier
to its uptake (del Río and Kiefer 2018) and, in particular, for engaging in collaborative projects in
CSP, since there are other, lower cost alternatives (on an LCOE basis, although maybe not on a
system cost basis) which may be more attractive for both the host and the off-taker countries, if
cost optimization is the primary decision criterion. The expert interviews carried out in MUSTEC
showed that the high LCOE has been a very relevant barrier to the technology in the past and can
still be so in the future (del Río and Kiefer 2018). This is confirmed by modelling work, which shows
that the higher the CO2 price and the lower the CSP technology cost, the higher the share of CSP in
the system (Schöniger et al 2020, p.28) and that technology cost reductions of all CSP components
are necessary to keep this technology competitive and available for the transformation of our
electricity systems (Schöniger et al 2020, p.10).
Analyses of past and present CSP projects have shown that the levelized cost of electricity (LCOE)
for CSP is still higher than that of wind and PV, i.e., not competitive with those technologies on an
LCOE basis. The average cost of projects under construction is around 0.10 USD/kWh (Lilliestam
2020). Qualitative findings based on a stakeholder consultation by (Del Río and Kiefer 2018) found
that the costs of CSP plants are considered as the major barrier for future CSP expansion.
Furthermore, for importer countries, the cost of the CSP project is considered as the highest
impact factor on the attractiveness of the project (Del Río et al. 2019).
Notwithstanding, the technology is experiencing considerable cost reductions and will likely do so
in the near term if it is deployed, allowing it to benefit from learning effects and to advance along
its learning curve (Lilliestam et al 2020). The technology is in its early stages of commercial
deployment and substantial improvements can still be expected (del Río et al 2018). The trend for
the LCOE of CSP shows a clear decrease during the last years. According to Lilliestam et al (2020),
costs decreased by about 50% in 5 years, approaching USD 0.1 per kWh, with competitiveness
with new conventional generation being possible soon. For parabolic trough stations, costs are
declining fast, but even faster for solar towers and recent solar tower plants are already cheaper
than solar troughs (Lilliestam 2018).
However, technology costs for CSP need to be reduced further, i.e., further technology cost
reductions for CSP are necessary to enhance the competitiveness of CSP (Boie and Franke 2020,
p.39). The model-based analyses by (Schöninger et al 2020) stress the importance of carbon
pricing for the competitiveness of CSP in the market and show that high carbon price levels are a
crucial precondition but not a guarantee for CSP deployment. In general, the higher the CO2 price,
the higher the share of CSP in the system. However, based on the present technology cost, CSP is
not competitive even with a CO2 price of 200 €/t. The modeling results in Schöninger et al (2020)
highlight that only if both drastic technology cost reductions and a high CO2 price are combined,
CSP is able to play a significant role in the system and compete against other generation
Roadmap for collaborative CSP development in
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technologies. Similar shares of CSP in the EU are reached in a situation with 50% cost reductions
and a CO2 price of 100 €/t and a situation with a cost reduction of 25% and a CO2 price of 300€/t
(see Schöninger et al 2020). These findings emphasize that only a combination of effective carbon
pricing and targeted support for CSP (which would result in technology cost reductions) will lead
to significant CSP deployment in the future (Boie and Franke 2020, p.16). In short, given the
relatively high costs of the technology and its cost reduction potential, its deployment requires
dedicated support (in the case of the EU, this is provided with auctions, see sections 3 and 5).
Furthermore, this requirement for deployment support is an urgent one at a global (e.g., not only
European) level since the project pipeline is thin: no project broke ground in 2019 and only four
projects were under construction in 2020 (Lilliestam et al 2021).

2.2 Cost of capital / cost of financing
An important aspect of the LCOE is the costs of financing. In other words, the technology may
reduce its costs overtime due to learning effects (learning by doing and learning by using) but, in
addition, reducing the costs of capital/financing would also provide a strong contribution to
reduce those costs. CSP is capital-intensive, with investment and financing costs accounting for
more than 80% of the electricity cost (IEA-IRENA 2013). Papadopoulou A. et al. (2019b) analysed
the impact of different parameters on the LCOE for CSP with storage and conducted a sensitivity
analysis to show which parameters have the highest impact on the generation cost of CSP. The
authors found that investment cost was the parameter most significantly affecting the LCOE,
followed by the discount rate applied. Therefore, access to credit to finance CSP investments can
be a major obstacle since there might be credit restrictions in many countries (del Río and MirArtigues 2019). Reducing the cost of capital would make involvement in collaborative CSP projects
more attractive.

2.3 Dispatchability
The dispatchability and the contribution of the technology to increase system flexibility is
generally mentioned as one of its key benefits and a central advantage compared to other
(variable) renewable energy technologies such as PV and wind energy. However, if CSP is to
demonstrate its competitive advantages, its actual value (in terms of dispatchability) and not only
its price (i.e. LCOE) need to be taken into account when it comes to the design of RES deployment
support and electricity markets. Thus, in order to make CSP deployment profitable, market designs
that set the appropriate price signals and reflect the value of flexible electricity generation and
storage options will be necessary. In other words, market design needs to recognize the value of
CSP as a dispatchable RES technology (Boie and Franke 2020). In the context of cooperation
projects, the dispatchability of CSP is particularly beneficial in case there are physical
interconnections between host countries and off-taker countries, so that renewable electricity can
be supplied e.g. at peak load times or when production by other RES technologies is low.
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Electricity can be physically traded via point-to-point HVDC or via the general grid (Lilliestam et al
2018). The main impediments today lie in the design of support policies as well as lacking
transmission grid infrastructure, especially regarding cross-border capacities (Welisch 2019)(see
section 2.6).

2.4 Existence of a European value chain
In recent years, the global CSP industry has been facing a transition. Numerous new actors have
entered the global CSP value chain, making it less dependent on single companies. Furthermore,
new actors are likely to bring innovations in the market (Lilliestam 2018). Analyses of the CSP
value chain show that every step of the CSP value chain is more diverse and hence more resilient
today than it was five years ago (Lilliestam et al 2020). However, it can also be observed that all
but two of the experienced EPC (engineering, procurement and construction) and developer
companies seem to have left the market. The European industry has become weaker. Previously
dominant European companies now face strong competition from new, mainly Chinese and other
Asian, companies. As experienced companies disappear or experienced engineers leave, the
network in which they are integrated might get weaker or even disappear completely (Lilliestam
2018). In addition, due to the low inner-European demand for CSP components, the CSP industry
has been forced to modify its business models by adding additional services and covering more
stages of the CSP value chain as well as by widening their portfolio through moving to other RE
technologies (Papadopoulou et al. 2019a). All these aspects could eventually lead to a decrease in
learning processes, as experienced companies might vanish and innovation networks in which they
are integrated might get weaker or even disappear completely (Boie and Franke 2020, p.50).
In a recent article, Lilliestam et al (2020, p.1) argue that “without additional support soon creating
a new market, the value chain may collapse and recent cost and technological advances may be
undone. If policy support is renewed, however, the global CSP sector is prepared for a bright
future”.
To sum up: 1) Europe should save its CSP industry. The reason is that, as shown in Lilliestam et al
(2020), all of the most experienced CSP companies across the most important value chain
segments are European and, so far, it is not being replaced by other countries. Thus, if the
European CSP industry dies, the global CSP industry dies, too; 2) in order to save the EU industry, it
needs a stream of projects and, thus, to get support very quickly. Thus, deployment support is
urgently needed.
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2.5 Costs and perceived risks of engaging in RES cooperation
mechanisms
In the past, the cooperation mechanisms established by the European Commission in 2009 (with
Directive 2009/28/EC) have hardly been used, mostly because they have largely been perceived as
too complex and risky in relation to their potential benefits (Caldes et al 2018; Caldes et al 2019;
Oltra et al 2019, Boie and del Río 2021). One aspect of this unattractiveness is the administrative
costs (see subsection 2.7 below). Cooperative renewable energy deployment will likely remain
irrelevant if no strong incentives and effective risk hedging mechanisms are created for its
practical implementation (Boie and del Río 2021).

2.6 Low level of interconnections
The lack of strong interconnections represents a hurdle for the use of the cooperation
mechanisms in general and, in particular, for the adoption of CSP projects which benefits more
than one country. As stressed in (Essig et al 2019, p.46), in case of RES projects excluding physical
transfer of electricity, any engagement in cooperation – from the off-taker’s point of view - will be
purely cost-driven. In this case, solely the host country does benefit from the storage and there is
no mutual interest in supporting a dispatchable but costly technology. Therefore, the authors
hypothesize that a CSP project with higher LCOE will only be realized though cooperation if either
(1) physical import of electricity is possible and will improve the off-taker’s electricity mix, or (2)
the host country limits the offered cooperation RES projects to this technology, or (3) the
Commission decides that the financing mechanisms shall support RES technologies with storage to
ensure the Union’s energy security and flexibility of the energy system. This implies that whether
there will be a niche for CSP in the European electricity system of the future depends on, among
others, the strengthening of physical interconnections (Boie and Franke 2020, p.50). Thus, the
development of cross-border transmission grid infrastructure is crucial. The need to strengthen
electricity interconnection in Europe and the European electricity market was one of the problems
identified by the interviewees in Dütschke et al (2019). The need to promote the interconnection
between Spain and other European countries was regarded as a critical issue for Spain to act as a
potential host country by Spanish interviewees (see Dütschke et al 2019, p.21). Interviewees
perceive that the difficulty in adding new interconnections to the existing electricity grid in Spain is
a drawback of the implementation of the cooperation mechanisms (see Dütschke et al 2019,
Caldés et al 2018). This finding is supported by modeling work in MUSTEC. According to Schöniger
et al (2020, p.9), “If exporting countries decide to expand and diversify their transmission and
interconnection capacities beyond what EU rules require, they are able to better exploit the full
capacity for deployment of dispatchable CSP”1.
1

However, interconnections are considered to be an ambivalent factor for the development of CSP because “on the one hand,
interconnections are an enabler of CSP, especially as the areas with largest and least expensive potential of CSP generation are
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2.7 Administrative barriers
These may relate to, both, specific administrative barriers associated with CSP deployment and
administrative barriers that hinder the engagement in RES cooperation mechanisms. On the one
hand, RES cooperation in general has largely been perceived as highly complex and more risky
than RES deployment on national level (Boie and Franke 2020, p.52). On the other hand,
administrative and grid connection barriers can lead to long lead times for project realization and
thus cause additional costs for project developers. CSP plants, usually being large-scale projects,
intrinsically involve long lead times from site development to grid connection (IEA, 2014), which
makes them even more susceptible to additional delays. According to IEA (2014b), difficulties in
securing land, water and connections as well as permitting issues have been barriers faced by CSP
developers in the past in some countries (see also del Río et al 2018). del Río and Kiefer (2018)
found that administrative procedures and permit requirements (i.e. construction permit,
operation permit, approved environmental impact assessment and grid connection permit) were
perceived as very important barriers in an investors’ survey on the drivers and barriers to CSP
deployment in the EU in the past. Thus, smooth and transparent administrative procedures for
both permitting procedures on national level and engagement in cooperation mechanisms on EU
level are key to facilitate the realization of CSP cooperation projects.

2.8 Social acceptability
Public support and social acceptance define the political feasibility of measures and strategies for
the implementation of potential CSP cooperation projects. There are two aspects of social
opposition that need to be considered in the context of collaborative CSP projects. On the one
hand, there might be a lack of social acceptance in the host or off-taker countries regarding
cooperation mechanisms for RES in general, i.e. concerning all renewable energy technologies
(RETs), not CSP in particular (see Caldés et al 2018, Dütschke et al 2019). On the other hand,
issues may be related to the technology itself (CSP)(see del Río and Kiefer 2018). Both aspects
need to be addressed when it comes to aiming to raise public acceptance for CSP cooperation
projects and a focus should be laid on their potential benefits on national and EU level. For
example, CSP has the potential to create significant local development and job opportunities (IEAIRENA 2013) which could be a major driver for host countries. Indeed work in the MUSTEC project
located on the European periphery (Spain, Portugal, and Italy). Due to their peripheral location, especially Spain and Portugal
depend on a strong power grid interconnection to the rest of Europe in order to export larger amounts of electricity from CSP (if
the conversion of the electricity e.g. to hydrogen with subsequent international trading, which is less efficient than direct
electricity trade, is excluded). On the other hand, a highly interconnected European power grid smooths the fluctuations of wind
power and PV feed-in, so that the need for additional supply-side flexibility, including CSP, decreases” (Resch et al 2020, p.13, see
also Schöniger et al 2020). In addition, while reduced transmission capacities lead to a significant decrease of CSP capacities
installed for Spain and Portugal “Italy on the other side is rarely impacted by the grid limitations because Italy consumes a larger
share of the CSP generation in the country and is able to expand transmission lines to several countries. On the other side, inland
countries like Hungary with limited renewable potentials and no option for Wind offshore build CSP capacities in the scenario
with limited grid expansion” (Schöniger et al 2020, p.26).
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shows that CSP deployment will create value added and employment that will be mostly retained
in Europe (Banacloche et al 2020). The cooperation mechanisms may be perceived as more
attractive for potential host than off-taker countries. Work in the MUSTEC project has shown that
this is particularly the case with joint projects (see, e.g., Oltra et al 2019). On the other hand, local
environmental impacts (land occupancy, water availability and impact on the landscape) may lead
to local opposition to this technology and thus need to be addressed strategically (del Río et al
2018).
Social opposition against CSP was not regarded as a relevant barrier in del Río and Kiefer (2018)
and local acceptance was not identified as specifically critical for CSP in Dütschke et al (2019).
However, not-in-my-back-yard (NIMBY) issues may become a problem with much higher CSP
deployment levels in the future. This is due to the land use required by the technology and the
land availability problems in certain areas, especially for central receivers (which also have a
greater visual impact). Work in the MUSTEC project has made a first step into exploring the social
acceptance for the combination of CSP and cooperation mechanisms empirically. Dütschke et al
(2019) conclude that an impetus from society or important actors in the innovation system is
missing to drive the development of these projects.

2.9 Closed support schemes
Obviously, closed RES support schemes to producers located in other Member States, which is
often the case in the EU, represent an important barrier to collaborative CSP projects. Indeed,
work in the MUSTEC project shows that a key driver to the use of the cooperation mechanisms is
“obligation to open support schemes” (see Caldés et al (2018) and Caldés et al (2019)).
Finally, it should be taken into account that, although often times discussions of drivers and
barriers have been provided under the assumption that they can be separated from each other,
the reality is that they mutually interact, leading to either synergies or conflicts or situations in
which one potential driver is not activated due to the existence of another barrier. For example,
this is the case of dispatchability and interconnections. Given the higher LCOE of CSP compared to,
e.g. PV or wind energy onshore, CSP will likely only be accepted as a cooperative project if the
physical transfer of electricity is possible and the off-taker actually benefits from the
dispatchability of the generated electricity (Essig et al (2019) and del Rio et al (2019), Boie and
Franke 2020)2.

2

This would not be the case if statistical transfer takes place. Here, the off-taker country will aim at minimizing support costs and
has no benefit from the dispatchability (Boie and del Río 2021).
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3 POLICY BLOCKS
An appropriate way to structure policy interventions is to distinguish between different policy
realms. A crucial differentiation in the policy literature is between framework conditions, specific
instruments and design elements (see, e.g. del Río 2014).

3.1 Framework conditions
Framework conditions refer to those elements of RES support that are either outside the support
system itself and/or that may be designed similarly irrespective of the type of support scheme
being applied (Bergmann et al 2008, p.133). This includes, for example, grid access procedures,
permitting procedures, the existence of long term RES targets or the level of investment security.
This latter condition is particularly critical for very capital-intensive technologies, for which most
investments are made up-front. Here, financing costs play a very relevant role in their cost
structure and these costs are negatively affected by higher policy-induced investors’ risks (del Río
et al 2018, p.1022). Thus, framework conditions can have a key influence on the involvement in
both, RES cooperation mechanisms and CSP deployment.
As shown by work carried out in the MUSTEC project, two main policy framework conditions are
especially critical for the attractiveness of the cooperation mechanisms and CSP: ambitious targets
(del Río and Kiefer 2018, Resch et al 2020, Schöniger et al 2020) and regulatory stability (del Río
and Kiefer 2018, Papadopoulou et al 2019a).
On the one hand, the increasing ambition to boost the share of RES in the EU energy system will
lead to the expanded growth and deployment of RES technologies and thus most likely also
increase the use of RES cooperation. “Policy ambition” and “lack of ambition of targets” are found
to be one of the main drivers and barriers to CSP deployment in the past and in the future in del
Río and Kiefer (2018). This is also supported by modeling work in the MUSTEC project, which
shows that a fully decarbonised EU energy system requires “strong increases in sector-coupling
and, consequently, in electricity demand. This is a key driver for an enhanced uptake of CSP within
Europe in future years” (Schöniger et al 2020, p.44). It has been found that “sufficiently high
climate ambitions are another enabler of CSP development, because they hinder the use of fossil
power plants (first, as a backup of fluctuating renewables and second, as supply of electricity
demand exceeding the realizable potential of other renewables)” (Resch et al 2020, p.113).
Targets do not refer only to CO2 targets, but to RES targets more specifically. Modeling work in
MUSTEC also shows that “as CSP achieves the highest market values in systems with high shares of
fluctuating renewable generation” (Schöniger et al 2020, p.34). “National acceleration of the
energy transition that aims for reaching fully renewable systems as early as possible increase the
flexibility needs accordingly “(Schöniger et al 2020, p.45). This increases the need for CSP (among
other flexibility options).
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On the other hand, a stable support, in particular ensuring predictable changes in the
remuneration for new plants and avoiding retroactive changes for existing plants, would
encourage existing firms to invest and would make it more attractive for new ones to enter the
market (del Río and Kiefer 2018, Papadopoulou et al 2019a). Indeed, these conditions would
provide a positive signal for investors throughout the whole value chain and, thus, induce the
required investments which would reduce costs through learning effects (i.e. through deployment)
and private R&D. Papadopoulou et al (2019a) found that the type of support mechanism offered is
not considered as crucial as its stable application.

3.2 Instruments
Instruments operate at a less general level, and imply specific types of interventions to address
one specific driver or barrier. Therefore, several types of instruments are relevant in the context of
promoting cooperative CSP projects, because they either activate a driver or mitigate a barrier to
the use of the cooperation mechanisms or because they have an impact on the drivers or barriers
to CSP deployment.
Among the former, since there are barriers of various sorts that impede involvement in the
cooperation mechanisms (Caldés et al 2018), different types of instruments should be adopted in
order to alleviate their effects, or potentiate their drivers, increasing their attractiveness. There
are several possibilities in this respect. Caldés et al (2019, p.14) mention the following specific
instruments, which can be grouped in six main categories (see also Essig et al 2019):
(1) Information provision. MS ask for guidance from EU institutions in order to implement the
cooperation mechanisms. There is thus a key role to be played by the EU in providing guidance,
information and know how regarding the use of these mechanisms. Furthermore, there are useful
initiatives like the Concerted Action (CA-RES) where MS representatives share their experiences
and lessons learned regarding, among other topics, the use of the cooperation mechanisms.
(2) Legislative initiatives. Some measures at EU level may address influential factors by making
specific requirements to MS through the passing (or agreement) of legislation. For example, the
results in Caldés et al (2018) and Caldés et al (2019) show that a key driver is “obligation to open
support schemes”. Further efforts at passing legislation which is directed to open these support
schemes can be recommended.
(3) Access to finance. An important driver in the results of Caldés et al (2018) and Caldés et al
(2019) is “access to finance under the EU sustainable Finance Action Plan”. Therefore,
continuation of the provision of such finance is a relevant measure to encourage the use of the
cooperation mechanisms. Another example of such type of support is the one offered by the
“cross-border renewables projects” instrument of the Connecting Europe Facility.
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(4) Public awareness campaigns to increase social acceptability. In addition to measures taken at
the EU level, some useful policy interventions may also be adopted at the national and regional
levels. This is the case with public awareness campaigns which are oriented towards a better
communication of benefits and addressing concerns. These campaigns would mitigate the public
acceptance barrier related to investing taxpayer money abroad and could encourage political
support at the national and regional levels.
(5) International cooperation. For example, “jointly test new support schemes” proves to be a
relevant driver of the use of the cooperation mechanisms. This can be supported at either the EU
or national levels.
Finally, the relevance of the drivers and barriers differs for distinct types of countries and,
particularly, for host vs. off-taker ones. Therefore, it may make sense to propose policy measures
which are specifically targeted at given drivers and barriers in different types of countries in order
to induce their participation in the cooperation mechanisms. The results of the analysis in Caldés
et al (2019) suggest that four instruments would be appropriate to encourage off-taker countries
participation (information provision (EU guidance), opening support schemes in MS to other MS,
access to finance and awareness raising campaigns).
On the other hand, different types of instruments may support CSP either at a European, national
or regional level. They include deployment support and RD&D support (Kiefer and del Río 2020).
Deployment support: Deployment support is justified for a technology which provides social
benefits, has substantial cost-reduction potentials but which is currently not competitive in the
market (i.e., in the absence of support). Deployment support allows the technology to advance
along its learning curve and reduce its costs (LCOE). Several types of support instruments for
deployment of CSP exist, including feed-in tariffs (FITs), feed-in premiums (FIPs), auctions, quotas
with tradable green certificates (TGCs), soft loans and investment subsidies (del Río et al 2018,
Papadopoulou et al. 2019b). Some of these instruments have already been applied in several EU
countries to promote CSP (see del Río et al 2018). In the EU, support has to be provided in the
form of auctions, i.e., the level of support (whether a FIT or a FIP) has to be set in an auction rather
than administratively (see section 5.2). Although much of the recent literature on RES support
schemes has focused on the dichotomy of auctions vs. administratively-set support, other support
schemes are also relevant if they are able to mitigate barriers to the uptake of CSP. For example, if
the costs of capital is a considerable barrier for CSP collaborative projects (because it is either a
barrier to CSP deployment or for engaging in the cooperation mechanisms), then implementing
instruments which mitigate this barrier would be appropriate, such as low-interest loans and
grants. Deployment support for CSP is urgent, given that the currently thin project pipeline is
preventing the technology to advance along its learning curve (Lilliestam et al 2020).
RD&D support: RD&D support could be in the form of direct RD&D support for public institutions
specialized in CSP and/or in materials and components which are required for CSP, or in the form
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of support for RD&D in industry though fiscal incentives or other instruments. An optimal path is
to combine both, leaving public RD&D for the initial stages of the RD&D process, where the
existence of a market failure is more likely (see del Río 2010) and support for private RD&D for the
commercial applications since firms are closer to the market and are aware of and can respond
better to market needs. In addition, support for innovative demonstration plants within a publicprivate collaborative framework and encouraging networking and collaboration are crucial support
instruments for this technology (Mir-Artigues et al 2019). RD&D support at the EU level for CSP is
provided by the Horizon 2020 program, which is the largest EU research and innovation program
ever. Nearly €80 billion of funding was available between 2014 and 2020 (Mir-Artigues et al 2019).
Streamlining of administrative and grid-connection barriers: Furthermore, the findings suggest
that barriers related to administrative processes and grid connection should be mitigated,
although only general recommendations can be made in this regard. Since investors stress the
importance of administrative processes and grid connection as barriers, measures to streamline
administrative procedures are recommendable (Kiefer and del Río 2020).
Measures to increase the social acceptability (or reduce social opposition) of the deployment of
CSP projects: Awareness-raising campaigns on the global, national and local benefits of CSP may
mitigate this barrier (Kiefer and del Río 2020). Obviously, some of the policies should be more
effective if taken at a given administrative level (EU or MS level). On the other hand, as stressed in
the literature on policy mixes (Reichardt et al 2016, del Río 2014), the combination of different
policy interventions may lead to complementarities and synergies, but also to conflicts. However,
the policy mix proposed in this Action Plan (see also sections 4 and 5) suggests that the different
instruments play a complementary role and that a substantial conflict can not be expected.

3.3 Design elements
Design elements represent the lowest level of granularity in support schemes. It is generally
acknowledged that the devil lies in the details and that the success of instruments in general, and
deployment support for RETs in particular, is not only related to specific instruments, but also to
design elements within instruments (see Mitchell et al., 2011, del Río 2014). Given the importance
and urgency of deployment support for this technology, we focus on some of the design elements
of the main (deployment) instrument: auctions. It is through the adoption of given design
elements that auctions can address some of the drivers and barriers to CSP collaborative projects
and, particularly, the valuation of dispatchability. The design of the auctions should define
ambitious and technology-specific goals, provide targeted support and create a suitable market
design that recognizes the value of CSP as a dispatchable renewable energy technology (Boie and
del Río 2021). Section 5.2 provides an in-depth analysis of the auction design elements which are
more suitable for CSP projects.
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4 LINKING POLICY MEASURES (BLOCKS) TO DRIVERS AND BARRIERS
INFLUENCING CSP COOPERATION.
As mentioned in section 2, work carried out in MUSTEC suggests that there is a wide array of
drivers and barriers to CSP cooperation which need to be either activated (drivers) or mitigated
(barriers). This indicates the need for policy intervention in several directions to address those
drivers and barriers, as discussed in section 3. In addition, a single barrier may be multifaceted and
may need to be tackled with several instruments. Consequently, a policy mix, which includes
different types of framework conditions, instruments and design elements, is needed. This section
discusses which policy intervention is appropriate to tackle a given barrier or activate a given
driver, whereas the next section provides a more detailed discussion of each policy measure.
In order to link policy interventions to specific drivers and barriers to CSP cooperation, an initial
important distinction is made between drivers and barriers for involvement in the cooperation
mechanisms as such and barriers and drivers to the diffusion of the technology (CSP)(see section
2). This distinction is relevant, since a given policy measure may be ineffective to address
drivers/barriers in one of those realms, but not in the other, i.e., it would be necessary but not
sufficient in this context and needs to be complemented with other policy interventions. However,
some drivers/barriers may have an influence on both realms (for example, high LCOE for the
technology is a barrier to its use in statistical transfers and for the uptake of the technology as
such). Therefore, we focus, first, on the measures which would address the drivers/barriers to the
use of the cooperation mechanisms and, then, on the measures tacking those factors which
encourage or inhibit the uptake of CSP, i.e., which make it attractive to adopt the technology.
Starting with the first policy realm (determinants for the engagement in the cooperation
mechanisms), two further important distinctions are made between different types of cooperation
mechanisms and different types of MS. As suggested in several reports of the MUSTEC project, the
factors influencing the involvement by MS in these mechanisms depend to some extent on the
type of cooperation mechanism (statistical transfers, on the one hand, and joint project or joint
support schemes, on the other) and on whether the MS would be a potential host or off-taker in
these projects (Essig et al 2019, Boie and Franke 2020, Caldés et al 2018, del Río et al 2019).
In general, there are several barriers to the use of the cooperation mechanisms (see section 2).
Therefore, measures which reduce the costs or perceived risks of getting involved in the
cooperation mechanisms (through, for example, financial support), push for the opening of
support schemes, increase the level of interconnections, enhance the acceptability to engage in
the cooperation mechanisms and reduce the administrative barriers, would support their use. In
turn, two features of the technology may represent either a driver (its dispatchability) or a barrier
(its high LCOE) to the use of cooperation mechanisms for CSP. Therefore, measures that make CSP
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more attractive, i.e. reduce its LCOE or lead to a valuation of the dispatchability feature of CSP
would indirectly encourage collaborative CSP projects.
These drivers and barriers to the use of cooperation mechanisms are general, but not all of them
apply to all the cooperation mechanisms. They mostly apply to joint projects (article 9 of the
Directive 2001/2018) and joint support schemes (article 13 of the Directive). However, work in the
MUSTEC project suggests that getting involved in statistical transfers is negatively influenced by
the high LCOE of CSP (del Río and Kiefer 2019). Although the dispatchability feature of CSP would a
priori not seem to be a relevant driver to the use of statistical transfers, it can be so if
interconnections between countries exist3.
In the case of the factors that influence the attractiveness of the adoption of the technology, some
measures should target the relatively high LCOE and, thus, reductions in the LCOE should be an
urgent priority. Three types of policy intervention play a particularly important role in this regard:
deployment support, support for R&D and demonstration projects and reducing the capital costs.
Given the state of the technology, deployment support is the most urgent policy intervention.
Deployment support, which in the EU needs to be provided in the form of competitive auctions,
allows technologies to advance along their learning curve and, thus, reduces their costs. This is
particularly important in a technology which is still in a formative stage and for which considerable
potential for cost reductions exists, such as CSP (Lilliestam et al 2020, Kiefer and del Río 2020).
Deployment support is also critical to maintain a local (European) supply chain. In addition,
measures aimed at reducing the cost of capital would lead to a lower LCOE and make the adoption
of the technology more attractive.
Another critical aspect is the valuation of dispatchability. This also depends on the design of the
auctions, mostly by requiring or encouraging a dispatch profile (see 5.5). Finally, work in the
MUSTEC project has also suggested the relevance of measures which mitigate administrative and
grid-connection barriers (del Río and Kiefer 2018).
It is important to take into account that, in addition to those instruments, appropriate framework
conditions could encourage the uptake of CSP collaborative projects, either because they make
engagement in the cooperation mechanisms or the adoption of the technology more attractive or
more necessary. In the first case, a particularly influential framework condition is the existence of
ambitious CO2 emissions reductions targets at the level of the EU and RES targets at the EU and
MS levels since, in this case, shortfalls in a given MS would be more likely and, thus, the use of the
cooperation mechanism to cover such shortfall with a possible surplus in another MS would also
3

In case of statistical transfer, the off-taker country aims at low costs and has no benefit from the dispatchability. If the
cooperation is based on a purely economical optimization, CSP projects will most likely not have the winning bid. This is different
when electricity is physically transferred between the cooperating parties and when enabled by either joint projects or joint
support schemes or open RES support auctions. In those cases, CSP with storage could contribute to an increased flexibility in the
host and off-taker countries’ electricity system contributing to energy security (Essig et al 2019).
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be more likely (see section 3). On the other hand, regulatory stability is often mentioned as a key
framework condition influencing the attractiveness to invest in CSP and the costs of capital, the
existence of a value chain and even investments in R&D (see del Río and Kiefer 2018,
Papadopoulou et al 2019a).
Figure 1 Illustrating the influence of the policies in the Action Plan on collaborative CSP projects, as
mediated by their effects on drivers and barriers.

Source: Own elaboration.

These general policy interventions are obviously aligned with those considered in the roadmap
(Boie and del Río 2021) and are further detailed in section 5 of this Action Plan. In the Roadmap,
three main fields of policy action to enable CSP cooperation projects are distinguished which are
summarized in Figure 2, Figure 3 and Figure 4.
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Figure 2 Political and regulatory framework – Ambitious goals, targeted support and suitable market design
that recognize the value of CSP

Figure 3 Techno-economic framework – Enhancing the competitiveness of CSP by further reducing the LCOE
and facilitating project financing
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Figure 4 Social acceptance – Increasing awareness for the benefits of CSP and the importance of a European
approach for RES support
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5 FOCUSING ON SPECIFIC POLICIES
This section provides more details on specific key policies for the support of CSP cooperation
projects. It is structured into sections for each type of policy measures, including tables which
systematically summarize key aspects-. These aspects refer to the policy block of the measure
(whether it is framework conditions, instruments or design elements), the policy area (whether it
refers to measures taken to facilitate involvement in the cooperation mechanisms or the
deployment of the technology), the instrument being used and possible design elements that the
instrument should include, the drivers and barriers addressed by the policy intervention, the
timing (whether measures should be taken in the short term, i.e., immediately or in the next
couple of years, medium term, i.e., in the next 5 years and long-term, i.e, in the next 10 years),
priority (very high, high, medium), the administrative level (EU or member state) and the potential
interactions (synergies or conflicts) with other policy interventions.

5.1 Framework conditions (RES targets and stability)
First of all, and beyond any instrument, policy framework conditions are critical for the
attractiveness of the cooperation mechanisms and CSP. As shown by work carried out in the
MUSTEC project, two main framework conditions are deemed especially relevant in this context:
ambitious targets and regulatory stability.
On the one hand, the increasing ambition and target to increase the share of RES energy in the EU
will lead to the expanded growth and deployment of RES technologies and thus most likely
increase the use of cooperation, especially through the EU financing mechanism (Essig et al 2019,
p.56). Also modeling work carried out in the MUSTEC project shows that ambitious
decarbonisation targets at the EU level associated with a higher electricity demand can make CSP
a viable technology option in the European energy system (Resch et al 2020). However, the
absence of binding national targets for renewable energy deployment by 2030 under the ‘CE4ALL’
framework could now provide a much stronger impetus for collaborative approaches for the
European Member States (Boie and del Río 2021).
Policy ambition is crucial: In a future electricity system with high RES shares and ambitious
emission reductions, CSP could play out its main operational advantages - dispatchable,
renewable, and CO2-free generation of electricity. National and regional energy security strategies
should recognize the value of RES cooperation in general and the opportunities of CSP in particular
(Boie and Franke 2020, p.23). Defining ambitious targets for CSP deployment at the national level
will boost the deployment of CSP and its value chain, thus making CSP cooperation projects more
competitive and attractive (Boie and del Río 2021). Currently, however, the energy strategies of
the EU Member States do not sufficiently reflect the value of dispatchable renewable energy
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technologies such as CSP (Lilliestam et al 2019). In addition to targets for CSP deployment, targets
for RES cooperation should be included in Member States’ NECP progress reports.
On the other hand, work in the MUSTEC project has also shown the importance of policy stability,
which basically refers to the absence of retroactive regulatory changes and predictable future
changes in regulation. The type of economic support mechanism offered to CSP projects was not
considered to be as crucial as the stability of its application (Papadopoulou et al. (2019a) and del
Rio and Kiefer (2018))(Boie and Franke 2020, p.20). A stable market would encourage existing
firms to invest and would make it attractive for new ones to enter the market. A crucial element in
this context is the existence of a reliable and transparent schedule of auctions (see section 5.2
below).
Table 1 Specific measure: Ambitious targets & regulatory stability
SPECIFIC MEASURE

AMBITIOUS TARGETS & REGULATORY STABILITY

Policy block

Framework conditions

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms, deployment of CSP

Possible design
elements

 Regulatory stability /no retroactive changes
 Clear schedule of auctions

Drivers and barriers
addressed

Incentives to engage in the cooperation mechanisms, high LCOE,
dispatchability, existence of a European value chain

Timing

Short term

 Technology

Medium term

Long term

Priority
Low

Administrative level

 EU: Ambitious targets
 MS: Ambitious targets for CSP, policy continuity

Very high

(no retroactive changes

and a clear schedule of auctions)
Potential interactions
(synergies or conflicts)

Synergies with deployment support (auctions), RD&D support, support for
engaging in the cooperation mechanisms

5.2 Deployment support: Auctions
Auctions are the key instrument to support RES deployment in the EU. In its article 4.4, the new
RES Directive 2018/2001 states that “Member States shall ensure that support for electricity from
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renewable sources is granted in an open, transparent, competitive, non-discriminatory and costeffective manner”. Auctions had previously been defined as a requirement for state aid in the EU
Commission Guidelines on State Aid for environmental protection and energy 2014-2020 (2014/C
200/01). Compared to administratively-set support, auctions increase competition between firms
and pressure them to reduce technology costs.
Feed-in tariffs and feed-in premiums can be set both, administratively or in auctions. Compared to
FIPs, FITs entail lower risks for investors, which lead to lower financing and capital costs (Noothout
et al., 2016). This is particularly positive for investments in a highly capital-intensive technology
such as CSP (Kiefer and del Río 2020). However, FITs generally do not allow taking into account the
value of electricity, which is higher at given times (peak hours) and places (in non-saturated
nodes).
In the EU, support for RES deployment has to be provided through a feed-in-premium (whether
fixed or sliding) paid on top of the electricity market price and awarded through competitive
auctions. Therefore, MS can no longer provide support in the form of administratively-set
remuneration and, in addition, they can no longer provide support in the form of a feed-in tariff.
There are some exceptions to the use of auctions for RES. According to article 4.4, “Member States
may exempt small-scale installations and demonstration projects from tendering procedures”.
Although most MS have already implemented RES auctions in the EU, only a few countries can be
expected to use auctions to promote CSP. On national level, CSP deployment has been included in
the draft national energy and climate plans (NECPs) of Spain, Portugal, Italy, Greece and Cyprus
(Essig et al 2020, p.55). There are some exceptions to the general rule that auctions should be
technology-neutral. According to article 4.5, “Member States may limit tendering procedures to
specific technologies where opening support schemes to all producers of electricity from
renewable sources would lead to a suboptimal result, in view of: (a) the long-term potential of a
particular technology; (b) the need to achieve diversification; (c) grid integration costs; (d) network
constraints and grid stability; (e) for biomass, the need to avoid distortions of raw materials
markets”. This article is particularly relevant for CSP projects since their deployment and
competiveness is limited by a higher LCOE compared to other renewable energy technologies,
such as solar PV or onshore wind. The selling point of CSP installations is dispatchability and, in
addition, the technology has still a considerable long-term potential. Therefore, technologyspecific auctions for CSP could be conducted.
However, the auctions relevant for this Action Plan are not only those conducted at the MS level
to achieve their NCEP targets, but also those organized at the EU level to fill a potential fulfillment
gap towards the 2030 RES target. In this context, in addition to MS auctions (in which MS are
responsible for their design), three other relevant auction alternatives should be considered:
 Open auctions between two MS: MS may agree to open their domestic auction scheme to
bidders from other countries. This has been the case of the 2016 auctions in Germany and
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Denmark, whereby both countries agreed to open each one PV auction for bidders from
both countries. Such cross-border auctions for RE support are explicitly mentioned in the
Governance Regulation 2018/1999, Art. 5, and a mandatory (partly) opening of RES
support schemes after 2023 is considered. It is not defined, however, whether the opening
would have to be mutual or which design elements would apply to opened support
schemes.
 Joint auctions between MS: Article 13 of the RES Directive states that “two or more
Member States may decide, on a voluntary basis, to join or partly coordinate their national
support schemes. In such cases, a certain amount of energy from renewable sources
produced in the territory of one participating Member State may count towards the
renewable energy share of another participating Member State”. Therefore, a joint support
scheme based on auctions could be implemented by two MS. Both countries should agree
on the design of such auction. For example, both France and Portugal might opt for joint
(this case) or open auctions (previous case) with Spain, as this could lower their RES
support costs. The possibility of physical import through enhanced interconnection could
trigger a dispatchability requirement in the auction design (beneficial for CSP)(Essig et al
2019, p.49). Essig et al (2019) argue that both France and Spain will be interested in a joint
project which includes the physical transport of electricity generated by RES at times of
high demand. Thus, it is well imaginable that France and Spain will prepare a joint auction
for RES support in the form of FIPs for some 100 MW CSP project with storage that might
be located in either Spain or France. The two countries will need to decide about a
distribution rule for the generated electricity and the duration of support through a FIP
(typically 20 years) and the exact auction design. Further, both countries should then
provide suitable sites offering high DNI values. The auction design should lead to a high
degree of competition and since projects in both countries could have the winning bid a
higher social acceptance can be expected.
 EU-wide auctions organized by the European Commission and financed under the EU
Financing Mechanism: The EU financing mechanism envisages the organization of
competitive tenders by the Commission in order to support RES projects in the European
Union through FIPs as a gap-filling mechanism (i.e., to prevent non-compliance with the EU
2030 RES target). According to von Blücher (2020, p.5) “The basic function of the
mechanism is simple: Member States may choose to make voluntary financial
contributions to the mechanism (contributing Member States). The mechanism
subsequently implements a RES auction which determines support levels and allocates
grants to RES projects in hosting Member States, which choose to participate on a
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voluntary basis as well. The hosting Member States transfer the RES target statistics from
these RES installations back to the mechanism which then redistributes the RES statistics to
the contributing Member States according to their share of financial contributions. Parts of
the RES statistics may be redistributed back to the host Member State to account for costs
such as grid integration. Member States can participate in a mixed role, i.e. act both as
contributing and as hosting countries”. Therefore, funding to the EU financing mechanism
comes mainly from MS contributions, although this mechanism can also receive funding
from other EU funds (e.g., the Connecting Europe Facility, CEF)(von Blücher 2020). MS have
the right to decide about renewables installations in their territory. The Commission
provides rules for the implementation, e.g. regarding the tender design, participation, the
maximum premium and sufficient duration of the payments. Importantly, projects can
receive (investment) support in EU-wide technology-specific or project-specific auctions
organized under this mechanism. Prior to such an auction, host countries of potential RES
projects need to specify the possible capacities and technologies and contributors/offtakers share their demand and maximum price4. Projects awarded in EU-wide auctions
under the EU Financing Mechanism can also receive support through the financial
instruments (e.g., low-interest loans and guarantees) under the enabling framework also
envisaged in the aforementioned Governance regulation 2018/1999.
In the four cases (MS, cross-border, joint and EU-wide auctions), the impact of the auctions on the
realization of CSP projects would strongly depend on the details of the auction design and, in
particular, on their technology-specificity and whether and to what extent the dispatchability of
CSP is valued in the auction design.
As with other support schemes, the devil lies in the details, i.e. whether auctions will fulfill the
expectations and result in a successful promotion of CSP collaborative projects depends on the
choice of design elements. There are several alternatives to design auctions for RES in general and
CSP auctions in particular (see del Río and Mir-Artigues 2019).
However, not all those design elements are equally relevant to mitigate the barriers to CSP
deployment (mainly, its relatively high LCOE) and activate their drivers (mainly, the valuation of
dispatchability). More specifically, technology-specific auctions (which facilitate the deployment of
the technology) and design elements which allow the valuation of dispatchability are particularly
suitable for CSP:
Technology-specific: Technology-specific auctions would be recommendable to support
CSP. The reason is that, given the relatively higher LCOE of CSP, and in the absence of
requirements of a dispatch profile, CSP would not be awarded in those auctions. And we
4

See von Blücher (2020) for a full description of the basic functioning of the EU RES financing mechanism.
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need that CSP is deployed, for the reasons mentioned in section 2, i.e., to reduce the costs
of the technology over time and that an industry is maintained. Since absolute CSP
capacities installed are relatively small, policies for targeted support for CSP are necessary
and able to foster high learning rates (Schöniger et al 2020, p.32).


Dispatchability: A main feature of CSP plants with storage is that they can produce highvalue, dispatchable power on demand. Although this dispatchability feature is often not
taken into account in RES auctions, it could be included in several ways: 1) by requiring a
dispatch profile, whether in the prequalification (as in Dubai and Thailand) or the product
being auctioned (hourly blocks, as in Chile); 2) by establishing hourly adjustments, i.e.,
providing higher remuneration at times of higher demand (time-of-day bonuses), as in
South Africa, Morocco and Mexico; 3) by providing remuneration based on fixed FIPs, as in
Denmark, Finland and the Netherlands (rather than a one-side or two-side sliding FIPs); 4)
or by organising specific auctions for dispatchable technologies (South Australia)(see IRENA
2019, Essig et al 2020, del Río and Mir-Artigues 2019)5. These designs contrast with the
energy strategies of the EU Member States, which currently do not sufficiently reflect the
value of dispatchable renewable energy technologies such as CSP and storage technologies
and their potential role in enhancing energy security and balancing of energy systems with
high shares of fluctuating renewable energy sources (Lilliestam et al 2019).

In addition, other design elements of auctions could be adopted which could be particularly
suitable to encourage CSP, given its specific features, although none of them are as important as
the two mentioned above6:


A schedule of auctions. Lilliestam et al (2020, p.15) argue that triggering numerous
projects is needed in order to maintain and expand value chains and that an auction
scheme with a pre-defined schedule for multiple projects per year over several years would
allow a larger number of different projects. A long-term schedule for regular auctions
would allow different agents in the value chain to plan their strategies ahead. This reduces
investors’ risks, improves financing conditions and lowers costs, as shown by auctions for
other renewable energy technologies (del Río 2017). In addition, manufacturers can plan
their investments in advance under a long-term schedule, facilitating the development of a
robust supply chain.

5

In the DEWA IV project in Dubai, targeted auctions giving value to the dispatchability of the solar plant were conducted (see
Souza, 2018 for details). In this project, solar thermal and photovoltaic energy work in a complementary manner. As stressed by
Schöniger et al (2020, p.37), this example shows how policies that explicitly aim for CO2 free and flexible generation also during
times when no sun is available can create a market setting where CSP can play out its competitive advantages.
6

See Essig et al (2019), del Río and Kiefer (2019) and del Río and Mir-Artigues (2019) for further details.
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Site-specific single-item auction. In a single-item auction, a single product is allocated to a
single owner and the product cannot be split. In a multi-item auction the auctioned
product is split among different owners and bids are submitted for only part or the total
auctioned amount. In single-item, site-specific auctions, the auctioneer selects a site and
usually pre-develops it to some extent (Mora et al 2017). Auctions with pre-defined sites
may facilitate the realization of large projects as investors do not need to secure land,
organize the environmental permits and apply for grid access, which significantly reduces
project risks. Since CSP projects benefit from the economies of scale related to a larger
size, single-item and geographically-specific auctions would be preferable compared to
multi-item and geographically-neutral ones.
Long lead times and realization periods. As CSP plants are usually large and capitalintensive projects, the financial closure might take longer and consequently long lead times
between the auction announcement and the bid submission deadline are favorable.
Sufficiently long realization periods further promote large-scale projects and lower the
risks for investors as financing can be organized and negotiated over a longer period of
time. Adjustment of time-frames for project realization in auction procedures would
reduce project implementation risks and thereby help reducing the cost of capital (Boie
and del Río 2021).
In contrast, maximum size limitations can hinder CSP deployment in auctions and, thus, it
should not be adopted in CSP auctions. CSP projects need to be relatively large in order to
function properly (e.g., at lowest costs)(del Río and Mir-Artigues 2019).

The following table summarises the discussion on auctions.
Table 2 Specific measure: Auctions for CSP
SPECIFIC MEASURE

AUCTIONS

Policy block

Instruments, design elements

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms, deployment of CSP

Possible design
elements

Various possibilities (see text). Three alternatives of auctions:
 MS auctions (MS responsible for design)
 Cross-border auctions (involved MS responsible for design)
 EU-wide auctions under the EU Financing Mechanism (EU responsible for
design)

Drivers and barriers
addressed

High LCOE, value of dispatchability, costs of engaging in the cooperation
mechanisms
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 Technology

Timing

Short term

Medium term

Long term

MS auctions (very short term)
Cross-border auctions (short term).
EU-wide auctions under the EU Financing Mechanism (short/medium term)
Priority
Low

Medium

Very high

MS auctions (very high)
Cross-border auctions (medium)
EU-wide auctions under the EU Financing Mechanism (low)
Administrative level

 EU: EU-wide auctions under the EU Financing Mechanism
 MS: MS auctions, Cross-border auctions (with support by the EU)

Potential interactions
(synergies or conflicts)

Synergies with RD&D support, support for engaging in the cooperation
mechanisms (see text)

5.3 Support for RD&D
Work in the MUSTEC project suggests that, indeed, RD&D funding for CSP should be considerably
increased at both the EU and MS level. Industry stakeholders participating in the online survey
reported that there is a severe shortage of funding for R&D activities, both on national and EU
level, and that they miss a focus on CSP in the European R&D strategy (del Río and Kiefer 2018).
Feedback from industry suggests that funding for CSP under the Horizon 2020 programme should
be significantly increased.
CSP should be addressed more explicitly in the European energy technology research strategy, for
example, reflected by a continued and stronger embedding of CSP under the European Strategic
Energy technology Plan (SET Plan) and the related innovation platforms and research alliances (like
e.g. the ‘CSP/STE Implementation Plan’). Further, more financial support in the form of loans and
grants should be directed to research activities in private and public research institutions in the
field of CSP and to investigate the benefits of cooperative renewable energy deployment.
Research activities that should be addressed with priority include efforts to enhance the efficiency
of CSP power generation to further reduce LCOE and research on innovative approaches, such as
possibilities to combine CSP with hydrogen production. Also technology combinations with other
renewable energy generation technologies, such as PV or biomass, could be investigated further
to assess potential benefits from technology hybridization (Boie and del Río 2021).
In addition further support through other complementary instruments will be needed. These
include measures to strengthen local training efforts (e.g., in universities) and encourage publicprivate partnerships, networking, information flows as well as greater university-industry-
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government collaboration at national and international levels. All these measures would also
support “local manufacturing capabilities” (Kiefer and del Río 2020).
Within RD&D support, the experts in the elicitation carried out by del Río and Kiefer (2018)
stressed the importance of support for demonstration projects. This is line with Lilliestam et al.
(2018, p. 193) who argued that policies supporting demonstration plants in order to test new
components could facilitate a more rapid rate of experimentation and technological learning
(Kiefer and del Río 2020). Therefore, targeted financial support for R&D activities on both
European and national levels needs to be directed especially to CSP demonstration projects (Boie
and del Río 2020). Support in the form of innovative demonstration plants within a public-private
collaborative framework and funding of RD&D projects with the participation of companies and
(public) research centers have proven successful in the Spanish context (ALINNE 2015, MirArtigues et al 2019).
Improving the coordination and cost-effectiveness of linkages between public and private actors
and across governance areas has been the focus of some initiatives. For example, the European
Research Area administers a number of coordinated innovation investment activities that span
public research institutes and private industry across the EU (e.g. the Framework Programs,
European Research Council, the Competitiveness and Innovation Framework Program and the
European Institute for Innovation and Technology). Under the auspices of the European Energy
Research Alliance (EERA), the integrated research program “Scientific and Technological Alliance
for Guaranteeing the European Excellence in Concentrating Solar Thermal Energy” was set up. Also
known as STAGE-STE, it promoted a specific activity focused on developing relations with public
bodies relevant to CSP research. Its purpose was to foster coordination and alignment of research
programs at EU level and promote information exchange and debate among CSP stakeholders
(Cardoso et al 2018). One common view among national working groups (NWGs) in the STAGE-STE
is that there is a need for suitable and stable funding activities and for a specific research and
technological development strategy for CSP at both national and European levels (Mir-Artigues et
al 2019, p.141).
On the other hand, the European Strategic Energy Technology (SET) Plan includes a CSP RD&D
agenda alignment and implementation of joint RD&D activities in SET Plan countries. The goal of
the CSP/STE implementation plan is to achieve significant cost reductions for existing technologies
in the short term and to work towards developing the next generation of technologies in the
longer term. The plan identifies five strands of action: 12 RD&D activities (with €200 million in
investments), one to three first-of-a-kind demonstration projects on a commercial scale (€1
billion), financing aspects, regulatory framework and support to internationalization. Funding
mainly originates from private and public sources at national level (Mir-Artigues et al 2019, p.152).
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Table 3 Specific measure: RD&D support
SPECIFIC MEASURE

SUBSTANTIAL INCREASE OF RD&D SUPPORT

Policy block

Instruments

Policy area

 Technology

Instrument type

RD&D support for CSP, R&D for cooperation mechanisms, R&D for CSP
collaborative projects

Possible design
elements

 Address CSP more explicitly in the EU energy technology research
strategy (a continued and stronger embedding of CSP under the SET Plan
and the related innovation platforms and research alliances (like e.g. the
‘CSP/STE Implementation Plan’).
 Provide more financial support in the form of loans and grants to research
activities in private and public research institutions in the field of CSP and
to investigate the benefits of cooperative renewable energy deployment.
 Support complementary initiatives (i.e., strengthen local training efforts
in universities).
 Continuous and targeted support for innovative CSP demonstration
projects with a focus on enhancing efficiency and innovative concepts and
technology combinations.
 Support cooperation between public institutions and private actors and
between private actors: Maintain and strengthen CSP R&D networks, at
European level through continuous provision of EU research funds and
more targeted focus on CSP in the European energy technology research
strategy (e.g. SET Plan and technology innovation platforms), at the
national level through continuous provision of national research funds
and facilitation of innovation activities in public and private institutions.
 In addition, CSP should be strongly embedded in the European long-term
R&D strategy, strong research networks and innovation platforms
coordinated with national CSP R&D strategies.
 Creation of new European CSP research alliances to support innovative
CSP technology solutions adapted to European needs.
 Continuous support granted to research activities assessing the benefits
of collaborative RES deployment approaches among EU Member States.
 R&D support granted to cross-border CSP research & demonstration
project(s).
 At the MS level, make CSP an integral part of national long-term R&D
strategies and embedded and coordinated with European research
strategy, strong national and regional R&D networks.

Drivers and barriers
addressed

High LCOE, dispatchability, existence of a European value chain

Timing

Short term
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 Cooperation mechanisms

Medium term

Long term

Priority
Low

High

Administrative level

 EU: See text above
 MS: National budgets

Potential interactions
(synergies or conflicts)

Synergies with deployment support
Supporting the value chains

5.4 Support for engaging in
(collaborative CSP projects)

cooperation

mechanisms

As shown in several contributions in the MUSTEC project (see, e.g., Caldés et al 2018, del Río et al
2019), engaging in the cooperation mechanisms may be a costly, burdensome activity for MS, also
related to administrative barriers. Therefore, financial incentives to participate may encourage
involvement of MS in these mechanisms. This support could be provided at EU level in the form of
grants and low-interest loans for cross-border RES projects. This possibility is open in the Enabling
Framework, Financing Mechanism and the Connecting Europe Facility program. In a nutshell, the
Governance regulation foresees an enabling framework and the EU Financing Mechanism. Under
the enabling framework, loans and grants to MS to engage in the cooperation mechanisms are
provided. Under the EU Financing Mechanism, EU-wide auctions as a gap-filling mechanism are
envisaged, but it also supports the enabling framework by providing grants and loans to
cooperation mechanisms irrespective of a delivery gap. The CEF provides grants to cross-border
projects (support for technical, pre-operational or feasibility studies and construction of the plant,
up to 50% of the eligible costs). Therefore, these mechanisms are supportive of cost-effective
deployment of RES across EU. Thus, CSP collaborative projects could make use of these
opportunities (see also 5.9, Essig et al 2019 and Boie and del Río 2021). In addition, engagement
by specific firms may be supported through complementary MS support.

Table 4 Specific measure: Support for engaging in cooperation mechanisms
SPECIFIC MEASURE

SUPPORT FOR ENGAGING IN COOPERATION MECHANISMS

Policy block

Instruments

Policy area

 Cooperation mechanisms

Instrument type

Incentives to engage in the cooperation mechanisms

Possible design
elements

 Different alternatives: loans and grants (as represented in CEF, Financing
Mechanism, Enabling Framework)
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Drivers and barriers
addressed

Support for engaging in the cooperation mechanisms

Timing

Short term

Medium term

Long term

Priority
Low

High

Administrative level

 EU: CEF, Financing Mechanism, Enabling Framework
 MS: Complements financing from EU

Potential interactions
(synergies or conflicts)

Synergies with improving interconnections and enhancing social acceptability

5.5 Measures to enhance social acceptability to the cooperation
mechanisms
As mentioned in section 4.1, the MUSTEC project has shown that, while there is not a negative
view of the cooperation mechanisms by the general population, some off-taker MS may be
concerned about supporting RES projects with public budgets in foreign countries (Boie and
Franke 2020). This could be an important barrier to engage in the cooperation mechanisms by
those MS. Some measures at EU level can be taken. In addition to providing support for those
projects (see above), which would reduce the costs of deploying them, building a narrative on the
broader cooperation and cohesion within Europe would be a way forward in this regard. Also in
this regard, provision of best practice guidelines could be provided by the EU Commission in order
to develop and establish transparent procedures for stakeholder participation in order to avoid
local resistance against potential cross-border projects (host country) and for the sharing of costs,
benefits and responsibilities (off-taker country)(see Boie and del Río 2021 for further details).
In addition to public awareness campaigns for communicating the benefits of cooperation (Caldés
et al 2019), information and communication campaigns (at both the EU and MS levels) could also
be focused on CSP itself, i.e., on awareness raising of the benefits of CSP for European and
national energy security and local and regional economic development. The local economic
development benefits stemming from CSP deployment (and its whole value chain) fall in countries
with middle or lower income levels in the EU, and could thus be regarded as an element of
cohesion policy. As noted in Boie and Franke (2020), a potential narrative evolves around the idea
of a broader cooperation and cohesion within Europe where economically advantaged countries
will also gain in the end from making other member states stronger. This would imply
communication campaigns on the role of the cooperation mechanisms in this context. These
campaigns should be focused on targeting particularly off-taker MS. In addition, a clear, strong
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statement by the European Commission on the role of CSP in EU energy systems (and, particularly,
supporting CSP as a balancing technology with an important role in electricity systems) could also
encourage involvement in cooperative CSP projects. Thermal storage is a comparatively
inexpensive form of energy storage, which is already competitive for long storage durations today.
Thus, by including CSP more explicitly in the European energy strategy, Europe would also allow
for this storage solution to contribute to balancing the European energy system (Boie and del Río
2021)
Note that some measures described earlier in this section may indirectly make it more attractive
to engage in collaborative CSP projects by off-taker MS, suggesting that measures are interrelated
to some extent, and that clear synergies exist. In particular, measures which improve
interconnections between countries would allow the off-taker to benefit from the dispatchability
feature of CSP, contributing to the flexibility of its electricity system. In addition, measures which
support involvement in the cooperation mechanisms (loans and grants) and which reduce the
LCOE of CSP would also make those CSP collaborative projects more attractive7. Finally, showcases
of first successful collaborative CSP plants would help mitigate opposition and enhance
acceptability to the technology. In the mid- and long-term, showcases of first successful
collaborative CSP plants or cross-border research and demonstration projects and the associated
benefits on national end EU level (i.e. job creation, economic effects, contribution to combat
climate change, innovation effects, etc.) should be communicated proactively to further establish
a positive mindset towards cooperative renewable energy deployment in general and towards CSP
in particular. Such first successful projects, if used for communication thoughtfully and proactively,
could be a key milestone for the social acceptance of cooperative CSP projects (Boie and del Río
2021).

Table 5 Specific measure: Enhance social acceptability
SPECIFIC MEASURE

ENHANCE SOCIAL ACCEPTABILITY (focus on off-taker countries)

Policy block

Instruments

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms

7

As mentioned by Boie and Franke (2020, p.46) “the higher technology cost compared to other technology options (especially
PV+storage) is considered as a major drawback”.
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Possible design elements

 Information campaigns at EU level on the benefits of RES
cooperation projects for a more integrated EU energy system.
 Information campaigns at EU and MS levels on the benefits of CSP as
a dispatchable technology for both host and offtaker countries (with
improved interconnections) and the local economic development
benefits for the host countries.
 A clear, strong statement by the European Commission on the role
of CSP in EU energy systems.
 Showcases of successful (CSP) cooperation or cross-border
demonstration projects used by the EC to proactively communicate
the benefits of collaborative RES approaches and to win the public
interest and support.
 Continuous facilitation and funding of research on the benefits of
collaborative approaches in RES deployment and economic
development and communication of the findings proactively to key
stakeholder groups and the general public.
 Provision of best practice guidelines by the EU Commission, in
particular:
o Development of strategies and guidelines for the Member States
for an equal distribution of costs, benefits and responsibilities
among potential host and off-taker countries of CSP collaboration
projects.
o Establishment of best practice guidelines for the Member States
on how to implement transparent procedures for stakeholder
participation for cross-border RES projects to be able to
understand and address local needs and concerns effectively.
At the MS level:
 Targeted communication campaigns on the benefits of RES
cooperation and CSP adapted to the local country context could
address relevant stakeholder groups on national level.
 Showcases of successful (CSP) cooperation projects used on national
level to proactively communicate the benefits of collaborative RES
approaches and to win the public interest and support.
 Provision of specific financial and administrative support to facilitate
the implementation of community-driven CSP projects to increase
local acceptance in host countries (e.g. through national support and
facilitated access to funding sources such as the CEF or the EU
‘enabling framework’)
 Provision of specific R&D support to innovative CSP concepts with
lesser space requirements and a lower visual impact to further
increase local acceptance of CSP plants in host countries.
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Drivers and barriers
addressed

Engaging in the cooperation mechanisms

Timing

Short term

Medium term

Long term

Priority
Low

High

Administrative level

 EU: Information campaigns, best practices
 MS: See above

Potential interactions
(synergies or conflicts)

Synergies: Support for engaging in the cooperation mechanisms, improving
interconnections, reducing the LCOE

5.6 Improving grid interconnections
The absence of strong electricity interconnections among many MS may represent a barrier to
collaborative CSP projects. Thus, it is crucial to strengthen the infrastructure to facilitate the
implementation of collaborative projects, particularly in CSP (Boie and del Río 2021).
Given the high investment needs in the grid infrastructures which increase the interconnection
capacity across countries, financial support at EU level would be justified. This could come in the
form of grants or low-interest loans. The enabling framework for renewable energy defined in Art.
3(5) of the recast RES Directive 2018/2001 stipulates the use of Union funds and additional funds,
for different activities, including the reduction of the cost of capital for renewable energy projects,
the implementation of projects and programs for the enhanced integration of renewable sources
into the energy system and to increase system flexibility, the development of the electricity grid
including storage facilities and other grid related actions to reach the 15 % electricity
interconnection target by 2030 and the promotion of cooperation between Member States or
Member States and third countries through joint projects, joint support schemes and opening of
support schemes for RES deployment (Essig et al 2019).
The above mentioned elements of the enabling framework may be of direct relevance to CSP
cooperation projects in particular as they explicitly address the support of projects that can
contribute to increasing system flexibility as well as storage options. This implies that under the
enabling framework, additional support in form of low-interest loans or grants may be granted for
CSP projects which help to increase electricity system flexibility in the EU Member States (Essig et
al 2019, p.22).
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Table 6 Specific measure: Support for improving grid interconnections
SPECIFIC MEASURE

IMPROVE THE GRID INTERCONNECTIONS

Policy block

Instruments

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms (indirectly)

Possible design elements

 Grants, soft loans (Enabling Framework)

Drivers and barriers
addressed

Costs of engaging in the cooperation mechanisms, dispatchability

Timing

Short term

Medium term

Long term

Priority
Low
high

Very

Administrative level

 EU: Support through EU Enabling Framework

Potential interactions
(synergies or conflicts)

Support for engaging in the cooperation mechanisms, valuation of
dispatchability, social acceptability

5.7 Mitigate administrative and grid-access barriers
Collaborative CSP projects may be hindered by administrative barriers, which fall both on the
“cooperation mechanisms” side (Boie and Frankie 2020) as well as on the “CSP deployment” side
(Del Río and Kiefer 2018). This justifies measures to reduce those administrative barriers at both
levels by streamlining and simplifying grid access and administrative procedures.
At the EU level, it is crucial to create a framework that reduces the complexity of collaborative
renewable energy deployment to facilitate the practical implementation of collaborative projects
(Boie and del Río 2021). Regarding the administrative barriers to the use of the cooperation
mechanisms, several measures should be taken. The Union Renewable Development Platform
(URDP) envisaged in article 8 of the RES Directive is one possible measure which aims to facilitate
RES cooperation by providing a ‘match-making platform’, however this is only relevant for one of
the cooperation mechanisms (statistical transfers). The Commission will establish this platform in
which MS can publish their expected excess or deficient amount of RES energy and a tentative
price for the transfer. Subsequently, the URDP demand-and-supply matching mechanism will set
the price for each transfer. Such statistical transfer arrangements are supposed to have a duration
of one or more years (Boie and Franke 2020).
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At the MS level, streamlining of administrative procedures, for RES projects in general, and CSP
projects in particular, is a must. In federal or quasi-federal countries, measures at sub-national
level may be very relevant in this regard.
Table 7 Specific measure: Mitigation of administrative barriers
SPECIFIC MEASURE

MITIGATE ADMINISTRATIVE BARRIERS

Policy block

Instruments

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms (EU)
Support for CSP deployment (MS host country)

Possible design elements

 EU Renewable Development Platform
 Streamlining of administrative procedures
 In federal or quasi-federal countries, importance of decisions at subnational level

Drivers and barriers
addressed

High LCOE, dispatchability, costs of engaging in the cooperation mechanisms,
administrative barriers

Timing

Short term

 CSP technology deployment

Medium term

Long term

Priority
Low

Medium

Very high

EU Renewable Development Platform (medium)
Streamline of administrative procedures (very high)
Administrative level

 EU: Cooperation support & streamlining
 MS: CSP support in host countries

Potential interactions
(synergies or conflicts)

Support for engaging
interconnections

in

the

cooperation

mechanisms,

improving

5.8 Opening of support schemes
Since closed RES support schemes (to producers located in other Member States) represent an
important barrier to collaborative CSP projects, opening them would encourage these projects.
There is already a juridical basis for this opening, although indicative and optional so far. This is
included in article 5 of the RES Directive, which suggests an opening of the support scheme of one
Member State to the participation of RES generators in another Member State. As an indicative
share (in the RES capacity to be supported or the budget to be allocated) at least 5% for the period
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2023-2026 and at least 10% for the period 2027-2030 are mentioned. Shares could, however, be
set lower depending on the interconnection level between the countries as a physical transfer of
the electricity may be required. By 2023, the Directive (article 5.5) envisages an assessment of the
usage of Art. 5 by the European Commission with the possibility of an EU-wide mandatory opening
of MS support schemes of 5% by 2025 and 10% by 2030 (Essig et al 2019). As noted in Essig et al
(2019, p.20-21), “when opening its support scheme, the Member State may require proof of
physical import of the electricity which would limit the location of participating RES producers to
the neighboring countries with existing interconnections. In case of opened support schemes, the
involved Member States shall find agreements regulating at least the allocation of the
corresponding RES electricity. If desired by the Member States, the Commission will assist with the
negotiations, provide guidance, technical expertise and information regarding financial aspects of
this kind of cooperation”. Opening of support schemes would create a strong impetus and would
be a major milestone for RES cooperation, as it would force the Member States to integrate
collaborative RES deployment into their national energy and climate strategies (Boie and del Río
2021).
Table 8 Specific measure: Opening of national RES support schemes
SPECIFIC MEASURE

OPENING OF SUPPORT SCHEMES

Policy block

Instruments

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms (indirectly)

Possible design elements

 Push for collaborative RES deployment through mandatory share for
opening of Member States’ RES support schemes defined in RED (Art. 5)
from 2023 on.
 Gradual increase of the mandatory share for opening of Member States’
RES support schemes based on RED (Art. 5).

Drivers and barriers
addressed

Closed support schemes (national focus in RES support)

Timing

Short term

Medium term

Long term

Priority
Low

Medium

High

Administrative level

 EU: Obligation for MS to open national support schemes

Potential interactions
(synergies or conflicts)

Support for engaging in the cooperation mechanisms, improving
interconnections
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5.9 Support for the costs of financing
A capital-intensive technology such as CSP generally has relatively high investment costs and, thus,
high financing costs which, in turn, lead to high LCOE. Indeed, work carried out in the MUSTEC
project suggests that the financing costs for large CSP projects with comparatively high investment
volumes and long realization time frames play a major role in the resulting LCOE (Papadopoulou et
al. 2019b).
Thus, providing targeted financial tools on national level and/or facilitating access to European
financing schemes would be justified (Boie and del Río 2021). This could be addressed with two
instruments for financial support: grants and soft loans. Low-interest loans facilitate access to
credit. For example, in the U.S., the loan guarantee programme contributed to overcome financing
difficulties for CSP (IEA, 2014). Note that favourable framework conditions (long-term targets and
regulatory stability) would also improve the financing conditions for investors by reducing
investment risks8.
Grants and loans for collaborative CSP projects can be provided by EU level programs, i.e., either
to RES cooperation between the MS (EU Enabling Framework, the EU Financing Mechanism and
CEF), for CSP deployment (EU Enabling Framework: support for projects which increase system
flexibility) or explicitly for CSP cooperation projects (Enabling Framework: support for projects
which increase system flexibility). According to the Governance Regulation 2018/1999 (Art. 33)
“the financing mechanism shall promote RES deployment irrespective of a delivery gap and
support the aforementioned enabling framework. Hence it may provide low-interest loans, grants,
or a mix of both to joint projects between Member States as well as joint projects with third
countries”. The CEF can provide support for cross-border c-b projects, in the form of grants which
cannot exceed 50 % of eligible costs and support for technical, preoperational or feasibility studies
and/or work.
Funding provided by the CEF deserves a special mention in this context. The CEF provides funding
for strategic cross-border transmission infrastructure and, from 2021 on, also for cross-border
renewable energy projects (‘c-b projects in RES’) that promote the European energy transition.
Under the CEF, cross-border CSP projects could receive grants covering up to 50% of the costs
and/or funding for feasibility studies. As detailed in Boie and del Río (2021), a key milestone in this
context would be if, in the timeframe 2021-2027 at least one CSP project would receive funding
under the CEF. To provide a clear long-term perspective on the relevance of this instrument, it is
further crucial that the European Commission gives a clear indication on the available funds in the
8

Policy stability and continuity in renewable energy policy also play a major role in this regard and are considered as even more
relevant than the actual type of support scheme by many CSP stakeholders (del Río and Kiefer 2018, Boie and Frankie 2020,
Papadopoulou et al 2019a).
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period after 2027. In this regard, a binding statement on the future development of the ‘c-b
projects in RES’ program and the funds available for cross-border RES projects should be made in
the near to mid-term to allow project developers to plan accordingly (see Boie and del Río 2021
for further details). Finally, it should be mentioned that, in addition to EU funds, contributions
from MS may complement the financing.
Table 9 Specific measure: Reducing the cost of financing for CSP projects
SPECIFIC MEASURE

SUPPORT FOR THE COSTS OF FINANCING

Policy block

Instruments

Policy area

 Cooperation mechanisms

Instrument type

Support for the cooperation mechanisms, deployment support

Possible design elements

 Loans, grants

Drivers and barriers
addressed

Cost of financing, high capital costs

Timing

Short term

 Deployment support

Medium term

Long term

Priority
Low

Medium

High

Administrative level

 EU: EU Enabling Framework and the EU Financing Mechanism, CEF
 MS:

Potential interactions
(synergies or conflicts)

Deployment support through auctions
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WHO WE ARE
The MUSTEC consortium consists of nine renowned institutions from six European countries and
includes many of the most prolific researchers in the European energy policy community, with
very long track records of research in European and nationally funded energy policy research
projects. The project is coordinated by Centro de Investigaciones Energeticas, Medioambientales y
Tecnologicas-CIEMAT.
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