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ABSTRACT

KEYWORDS

The use of the European Union cooperation mechanisms for concentrated
solar power (CSP) projects could kill two birds with one stone. First, CSP
electricity can cover demand when variable renewables cannot generate.
Second, CSP projects deployed under the cooperation mechanisms could
contribute to a European-wide optimization of resource use and grid man
agement. This paper analyzes whether the dispatchable nature of CSP is
a main driver to the use of the cooperation mechanism for this technology.
Based on an expert elicitation and a survey to different types of stakeholders,
our results show that, indeed, dispatchability will be the main driver to the
use of the cooperation mechanisms for CSP projects in the future. The
findings suggest that two types of policy interventions will be required to
encourage the use of these mechanisms for CSP. Some policy measures
should be directed at the technology itself, whereas other policies should
target the cooperation mechanisms.

Cooperation mechanisms;
concentrated solar power;
European Union (EU)

1. Introduction
The energy transition of the European Union (EU) and its Member States (MS) has fundamentally
been based on the integration of (variable) renewable energy technologies (RETs) in national elec
tricity grids. However, this “national variable RETs” strategy has its problems and calls for the
deployment of dispatchable renewable energy sources and more EU cooperation on renewables.
Both issues (the integration of variable renewables and EU cooperation on renewables) share
a common ground. On the one hand, a high share of variable RETs entails considerable challenges
for grid management and reinforces the need for dispatchable sources. Taking into account the
decarbonization and renewable energy targets set in the EU, these sources should be renewable.
Concentrated solar power (CSP) with storage meets both conditions (being renewable and
dispatchable).1
On the other hand, cooperation on renewable electricity means that a Member State can
comply with its targets by supporting RET projects in a different country. Renewable energy
cooperation would facilitate the optimization of the deployment of RETs on a European level and
would result in a more efficient use of natural resource availability and existing grids across the
EU. Such an EU-wide optimization could lead to a cost-effective renewable energy transition,
which contributes to the security of supply, coordinates energy transition measures amongst MS
and maximizes social benefits (Caldés-Gómez and Díaz-Vázquez 2018; EC DG ENER, 2018).
Indeed, according to the Directorate General on Energy of the European Commission (DGENER), renewable energy cooperation among MS (and third countries) in the post-2020 time
CONTACT Christoph P. Kiefer
christoph.kiefer@csic.es
CSIC, Madrid, Spain.
1
We are aware that CSP with storage is only one among other alternatives contributing to such goal, such as demand-side
management, storage linked to consumption and electricity exchanges across countries. However, it is beyond the scope of this
paper to provide a comparative analysis of the advantages and drawbacks of the different options.
© 2021 Taylor & Francis Group, LLC
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frame has four objectives: (i) joint planning, development, and cost-effective exploitation of
renewables and EU target achievement, (ii) contribution to the strategic uptake of innovative
renewable technologies, (iii) contribution to the EU’s long-term decarbonization strategy, and (iv)
better integration of RETs through energy storage and conversion facilities (which is particularly
relevant for CSP)(Holl 2019).
In fact, the European Union’s Renewable Energy Directive (or RED) 2009/28/EC was set up with
the aim to provide MS with sufficient flexibility to reach the national 2020 energy targets in a costeffective manner and to encourage cooperation between the MS to meet the overall EU renewable
energy target (20% in 2030). Specifically, the RED sets the legal framework for four cooperation
mechanisms: statistical transfers (Art.6), joint projects with or without physical transfer (Art.7), joint
projects with third countries (Art.9), and joint harmonization schemes (Art.11). This means that
renewable electricity is generated in one EU country (exporter), but can be virtually and in some cases
also physically exported to another country (importer) through the use of those mechanisms. In
addition to setting a 32% renewable energy target for 2030, the new Renewable Energy Directive
(Directive 2018/2001/EU, or REDII), adopted in December 2018, also includes those mechanisms,
although in different articles (8, 9, 11 and 13, respectively). Box 1 includes a description of these
mechanisms.
Box 1 Cooperation mechanisms for renewable energy
Statistical transfers: MS1 virtually transfers (part of) its renewable energy production to MS2 renewable energy statistics counting
toward MS2 renewable energy target (as described in articles 6 of the Directive 2018/2001/EU and 8 of Directive 2009/28/EC).
Joint projects between EU MS: Two or more MS decide to finance a renewable energy project by sharing the costs and agreeing on
a set of framework conditions such as which share of the energy production statistically counts toward each MS´ target (as
described in articles 7 of Directive 2009/28/EC and article 9 of Directive 2018/2001/EU).
Joint projects with third countries: One or more MSs implement a joint project with a country outside the EU (third country).
A prerequisite is that an equal amount of renewable electricity produced by this joint project is physically imported to the EU (as
described in articles 9 of Directive 2009/28/EC and articles 11 of Directive 2018/2001/EU).
Joint support schemes: Two or more MS coordinate or merge (part of) their renewable energy support schemes and jointly define
which share of the resulting renewable energy counts toward each MS target (as described in article 11 of Directive 2009/28/EC
and article 13 of Directive 2018/2001/EU).
Source: Adapted from Caldés-Gómez and Díaz-Vázquez (2018).

However, the use of these mechanisms has been very limited in the past, as shown by Caldés et al.
(2019) and Caldés et al. (2018). There has not been any use of joint projects, whereas there have only
been two experiences with statistical transfers (Luxembourg with Estonia and with Lithuania) (Caldés
et al. 2019, 3). Joint support schemes have only been used twice. In January 2012, the first ever
cooperation agreement of the RED was signed between Sweden and Norway under article 11 in the
form of a Joint Certificate Scheme applicable to all renewable energy technologies. In June 2016,
Denmark and Germany signed the second cooperation agreement under article 11, encompassing
a mutually opened auction scheme for ground-mounted PV installations (see Caldés et al. 2019, 2018
for further details).
The cooperation agreement between Germany and Denmark has been regarded as a reference for
other countries which are willing to make use of the cooperation mechanisms and, in particular, for
the implementation of mutually opened auctions. Although reciprocity was one of the main principles
for cooperation in this case, dispatchability could have been one of the specific auction conditions in
a technologically neutral, mutually opened auction.
Given the limited use of the cooperation mechanisms under the RED, the regulatory framework
aimed at fostering renewable energy cooperation in Europe beyond 2020 had to undergo some
changes. First, instead of setting binding national renewable energy targets, the “Clean Energy for
all Europeans” (CE4ALL) regulatory package defined an EU-wide renewable energy target of 32%,
setting a stronger basis and impetus for collaborative renewable energy deployment among EU
Member States. Furthermore, in addition to the four cooperation mechanisms established since
2009, new modes of collaborative renewable energy deployment were conceivable under the “enabling
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framework” and the “EU financing mechanism”. These are instruments that are supposed to prevent
a potential collective delivery gap, although they still have to be designed in detail (Boie and Franke
2020).
Among the new support instruments, the window for cross-border renewable energy cooperation
projects under the “Connecting Europe Facility” (CEF) provides a new financial incentive for MS to
engage in renewable cooperation agreements with other MS. In order for CSP cross-border projects to
be eligible, they must demonstrate significant EU-added value and show a commercial viability gap
(Holl 2019). Clearly, dispatchability is likely to be one of the most outstanding EU added-values for
cross-border CSP projects compared to other RET cooperation projects. However, Boie and Franke
(2020) argue that the degree to which CSP projects will benefit from these new measures and
instruments in the future will depend on the individual Member States’ interests to engage in renew
able energy cooperation and to expand the flexibility of their electricity systems based on CSP (as
opposed to other technology solutions such as, e.g. storage, increased demand response or sector
coupling).
A main question is whether there can be synergies between both issues and, particularly, whether
the greater need for dispatchable RETs can be a driver for the use of the EU cooperation mechanisms.
This paper investigates this issue for the case of CSP. Being able to store thermal energy and, thus, to
generate dispatchable electricity, is a distinctive feature of CSP with respect to variable RETs.2 This
allows shifting generation to those hours with peak electricity demand or without solar irradiation. Its
flexibility of dispatch (dispatchability) is certainly a valuable feature in many places where the
penetration of variable renewable electricity is increasing (Guebebia and Jomâa 2017; Mehos et al.
2015).
A higher penetration of variable RETs increases the amount of imbalances (Otner and Thosti 2019)
and, thus, a higher amount of balancing is required. The balancing market is the institutional
arrangement that deals with the balancing of electricity demand and supply (Reinier and van der
Veen 2016) and is designed to manage those imbalances. Balancing will thus be an integral part of
future electricity systems (Gyalai et al. 2020). Although balancing markets are currently national, there
is an increasing level of international cooperation. According to Otner and Thosti (2019, 111),
“transmission system operators across Europe progressively coordinate their actions in order to
increase the efficiency of balancing markets and, thus, mitigate the rise of imbalances”. Balancing
services are shared across European countries, with their prices going down (see ENTSOE 2020).
Therefore, since electricity systems cannot store electricity, there is a need for balancing, which can
be provided by different technologies. The increase of variable renewable electricity will lead to
a higher relevance of storage in order to match supply and demand (Gyalai et al. 2020). Therefore,
electricity systems in Europe will increasingly require dispatchable power, such as the one provided by
CSP, among other alternatives. CSP with storage is a flexible option that can handle imbalances arising
from mismatches in the fluctuating demand and fluctuating supply.
Several authors stress the role that CSP can play in this context. For example, as observed by
Lilliestam et al. (2020), CSP has a relevant role to play as a dispatchable electricity source to balance the
fluctuating renewables, Lilliestam et al. (2018, 11) argue that “CSP would be necessary (to stabilise
a high-renewables system) or beneficial (by offering the cheapest balancing option), because other
measures cannot provide the same level of flexibility, not at the scale needed, or only at a higher cost
than CSP”. According to Welisch (2019), CSP could become a reserve/flexibility provider in future
energy systems. Referring to a study by the Deutsche (2014), Welisch (2019) observes that, if peak
loads in 2030 increase substantially, this could make electricity storage competitive and less costly than
keeping conventional power plants for balancing services and would improve the business case for
cooperation and for dispatchable electricity providers such as CSP. As suggested by the analysis
carried out in the EU-funded MUSTEC project, this might be the case in several EU Member
States, including Spain and Germany (BMWi 2017b; Welisch 2019).3
2

Other technologies share both features (being renewable and dispatchable), including biomass, pumping and hydro.
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This paper analyzes the role of the dispatchability of CSP as a driver to the use of the cooperation
mechanisms in the EU. Based on the analytical framework developed in del Río et al. (2018) and Del
Río and Kiefer (2019) in the context of the MUSTEC project, it compares its relevance with other
drivers. This article builds directly on the work that has been carried out in that project. The method is
based on a survey targeted at stakeholders in a potential exporting country for CSP cooperation
mechanisms (Spain) and a potential importer country (Germany). In addition, an expert elicitation
has allowed us to identify the perception of experts regarding the most attractive features that CSP
projects should have in order to be used as part of the cooperation mechanisms. The results allow us to
identify the perceived relevance of dispatchability with respect to other factors (see section 3 for more
details on the methodology).
The literature on the use of cooperation mechanisms for CSP is relatively tiny. An exception is the
EU-funded BETTER project (Bringing Europe and Third countries together through renewable
energies) and a few contributions resulting from such project. In the context of Article 9 of the
RED 2009/28/EC (“cooperation mechanism with third countries”), Lilliestam et al. (2016) analyzed the
reasons for the lack of renewable electricity imports to the European Union, with a special focus on
CSP. Papapostolou et al. (2016) carried out a country risk assessment in the context of the Renewable
Energy Directive 2009/28/EC that allows EU Member States to carry out joint renewable electricity
generation projects with third countries. The authors used a multicriteria decision support methodol
ogy and applied it to five North African countries. They found that Morocco and Tunisia were the
most suitable countries for such a cooperation from a foreign investment perspective. Karacosta et al.
(2016) found that there were significant barriers for energy cooperation in the West Balkans and
questioned the suitability of the region to engage in EU energy cooperation. These barriers included
high investment risks, fragmented electricity markets and the need for power market reforms.
Caldés-Gómez and Díaz-Vázquez (2018) investigated the value proposition of cross-border solar
electricity trade in Europe. They assessed the pre-feasibility of a first-of-a-kind (FOAK) CSP plant
in the region of Extremadura (Spain) and demonstrated the feasibility to combine EU financing
support mechanisms and the cooperation mechanisms of the RED (2016).
Two reports of the EU-funded MUSTEC project are particularly relevant in this context (del Río
et al. 2018 and Del Río and Kiefer 2019). Del Río et al. (2018) empirically identified drivers and barriers
to the use of cooperation mechanisms for CSP deployment in the EU. Those authors focused both on
the technology/project level (micro) and the country/policy level (macro) and investigated the effects
and the changes in these effects from the present situation until 2020. The authors combined research
on two dimensions (CSP deployment on the one hand, and EU cooperation mechanisms on the
other), and found that each of those dimensions was associated with a set of specific drivers and
barriers. Del Río and Kiefer (2019) identified those CSP project features which could make them more
attractive for CSP cooperation in the future, illustrating the discussion with data for specific projects.
This article draws on del Río et al. (2018) and Del Río and Kiefer (2019) but, in contrast to those two
reports, where dispatchability is only one amongst several factors being analyzed, this article focuses
on the relative importance of dispatchability as a driver to the use of cooperation mechanisms for CSP.
To our best knowledge, this is the first paper in the literature specifically addressing this topic.
This article is structured as follows. Section 2 depicts our analytical framework for the identification
of the drivers and barriers to the use of the cooperation mechanisms for CSP in the EU. Section 3
provides details on the methodology. The results of the analysis are discussed in section 4. Section 5
concludes.

2. Analytical framework
The identification of the drivers and barriers to the use of the cooperation mechanisms for CSP in the
EU can benefit from the integration of two different streams of the literature: the analysis of the drivers
3
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and barriers to the use of the cooperation mechanisms and the assessment of the drivers and barriers
to the deployment of CSP in the EU. The former were analyzed in Caldés et al. (2018), whereas Del Río
and Kiefer (2018) focused on the latter. Therefore, our analytical framework integrates both sets of
drivers/barriers. It is based on del Río et al. (2018), which provided an initial list of 59 factors (drivers
and barriers) to the use of cooperation mechanisms specifically applied to CSP in the EU. However,
the factors had to be simultaneously relevant for both CSP and the cooperation mechanisms.
Therefore, those factors which were relevant for the cooperation mechanisms, but not for CSP, as
well as those which were relevant for CSP but not for the cooperation mechanism, were excluded. The
final list of 19 drivers and barriers which were considered potentially relevant to the cooperation
mechanisms and CSP deployment are listed in Table 1.
The focus of this research is on dispatchability as a driver to the use of the cooperation mechanisms.
As mentioned in the introductory section, dispatchable electricity generation, such as CSP, plays
a particularly important role with higher shares of variable RETs, providing flexibility and reducing
the need for fossil-fuel back-up capacity to balance such variability. This is certainly the case in the
exporter country, but would also be true in the importer country if there were electricity interconnec
tions. As mentioned by Lilliestam et al. (2020, 11), “storage and balancing can be interchangeable
terms, as storage is a technical toolset within balancing”. CSP power generation is a clean source
which, due to its capability to adjust its power output to some extent, can play a role in balancing the

Table 1. Potential drivers and barriers to the use of cooperation mechanisms for CSP in the future.
Potential driver or barrier
Brief description of the driver or the barrier
DRIVERS
Dispatchability
Costs savings in MS target achievement

See text
Cost associated with the achievement of MS’ targets with and without
cooperation.
Contribution to improve technical
Investment in CSP may be associated to further technological improvements and
performance and cost reduction in CSP
cost reductions due to an increased diffusion of the technology.
EU guidance in implementing the cooperation Easiness or difficulty in implementing cooperation mechanisms between MS and
mechanisms
corresponding guidance from the EU.
New domestic jobs and industrial
Job creation and economic growth.
opportunities
Move toward creation of internal energy
Contribution of the cooperation mechanisms between MS to an EU-internal/EUmarket
wide energy market.
Obligation to open support schemes
Compliance with legislation requiring openness of renewable energy support
schemes.
Alignment with the Paris objectives
Includes specific targets and commitments as well as related aspects such as
pursuing climate leadership.
BARRIERS
Public reaction in importer countries
Includes investing tax-payers’ money abroad.
(taxpayers money use)
Heterogeneous regulated energy prices and Easiness or difficulties for cooperation under different regulations and support
support schemes
schemes as well as on different markets and with different energy prices.
Difficulties in communicating benefits
Includes both difficulties in communicating benefits from cooperation to citizens
and difficulties in quantifying indirect costs and benefits.
Resistance to lose sovereignty over energy
MS disparities toward their preferred energy mix and their resistance to lose
market
control over their energy policy.
First mover risk
Risk associated with being the first in applying such a cooperation mechanism in
CSP.
Public reaction in exporting country
Includes the so-called NIMBY effect (“not in my backyard” effect).
Public reaction in transit country
Includes issues associated with the visual impact of electricity grids.
Complementarity with PV
The value of CSP is expected to increase further as PV is deployed in large
amounts and, thus, they may complement each other.
Policy ambition (renewable energy targets)
Aspects of policy and corresponding framework conditions related to renewable
electricity support but outside the support system itself (Del Río & Bleda 2012;
Bergmann et al. 2008, p.133).
Higher cost of CSP than other renewables
(on a LCOE-basis)
Low levels of deployment support
(in the exporting country)
Source: Own elaboration based on del Río et al. (2018) and Caldés et al. (2018).
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growing intermittency of the production from a large share of wind and solar power in the energy mix
due to its flexibility (dispatchability), a role currently played by, among others, fossil-fuel electricity
generation technologies (Gyalai et al. 2020). Thus, CSP with storage would allow to diversify the
technologies which can support balancing and rely less on a single or fossil-fuel source, such as
natural gas.
Therefore, the attractiveness of projects with more dispatchable capacity would obviously be higher
if countries have dispatchability as one of their main goals. If there are physical connections, this is the
case in both the importer (off-taker) country and the exporter (host) country. In the absence of such
electricity interconnections, CSP would only contribute to dispatchability in the exporter country (and
energy cooperation between these countries would only be a virtual one).
In an exporter country with a high penetration of variable RETs (and high shares of PV), such as
Spain, CSP (as well as other dispatchable technologies such as biomass, pumping, and hydropower)
can provide low-carbon power when the sun starts setting and until the morning of the next day,
complementing PV generation. This dispatchable electricity generation could replace at least part of
fossil fuel back-up capacity.
However, the importing country would also need dispatchable power. For example, although the
current need for dispatchable (renewable) electricity seems to be relatively moderate in Germany, it
will probably be higher in the future (Welisch 2019). Importing CSP electricity would be one
alternative for balancing in a high-renewables scenario, but this would require proper interconnection
capacity in order to make physical transfers possible. Since this is currently not the case, a lower
relevance of dispatchability for the importer country compared to the exporting country can be
expected.
However, this search for flexibility, which is related to the minimization of system costs, is only one
among several policy goals of European Member States. Other goals could include the efficient
fulfillment of targets for renewable energy, high socio-economic benefits and low environmental
impacts in the exporting and/or importing countries (Del Río and Kiefer 2019). Depending on the
importance of those policy goals for the national policy-makers, a given project may be more or less
attractive for CSP cooperation.
Furthermore, the priority attached to a given goal may differ depending on whether the country is
an exporting or an importing country. The most attractive CSP cooperation projects for exporting
countries would be those which are dispatchable and lead to low support costs, low environmental
impacts and high local socioeconomic benefits in those countries. For the off-taker country, the most
appealing projects would be those which contribute to meet the renewable targets and do so at low
costs. In case of physical transfers across countries, it would also be those enabling flexible dispatch
(Del Río and Kiefer 2019).

3. Methods
Two complementary methodologies were adopted in order to answer the research question. One was
a survey directed to different types of stakeholders. Its aim was to identify the perceived relevance of
several factors (whether drivers or barriers) for their country to get involved in CSP cooperation
projects in the post-2020 time period. The other was an elicitation to experts whose aim was to identify
their perception on the most appealing features that CSP projects should have (for both potential host
and off-taker countries) in order to be used as part of the cooperation mechanisms.
Regarding the stakeholder survey, the final list of 19 factors was the basis for an assessment in the
survey. The interviewees were asked to quantify the importance of each factor as a driver or a barrier to
the use of the cooperation mechanisms for CSP in the future.
Different types of stakeholders in a potential exporter and a potential importer country were asked
to fill a short on-line questionnaire. Spain and Germany were selected as the host and off-taker
countries, respectively. Spain was chosen as the exporting country, since it accounts for most of the
CSP capacity deployed in Europe, and because this country has a considerable remaining potential
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(relative to other EU countries) to generate electricity with CSP. The choice of Germany can be
justified for several reasons: it has a sufficiently large electricity market, has the political will to engage
in cross-border cooperation (as shown by the aforementioned successful cooperation agreement with
Denmark), has a potential industrial interest in CSP, has a favorable public opinion (or at least not one
which rejects European cooperation) and has a need for further decarbonization (i.e., it is not already
overachieving the decarbonization targets). Acting as an importer country of CSP cooperation projects
deployed in Spain could be an appealing option for Germany in the light of a considerable increase in
variable renewables to meet ambitious decarbonization targets and the need for flexible dispatch,
although this would only be so if there are electricity interconnections across countries.
CSP project managers, energy experts, public decision-makers and grid operators were deemed
suitable interviewees in the host country, whereas, public decision makers, electricity distribution
companies and grid operators were considered appropriate stakeholders in the off-taker country. The
aim was to get a balanced view on the subject by different stakeholders. Different actors working in
different areas generally have a different perception of energy matters and the aim was to capture those
different perspectives. The selection of stakeholders followed a strict protocol. First, several categories
of stakeholders that were deemed relevant for the research question were created: Policy (public
decision-makers and legislative representatives), Research, Supply (firms in the sectors of project
development and electricity distribution), Demand (industry and household consumers), Support
Organizations (firms in the sectors of finance and consulting) and Influencers (public opinion leaders,
civil society, and local groups). These categories were derived from the technological innovation
system (TIS) framework and its application to the CSP sector (see Dütschke et al. 2018b). Second,
within these categories, firms and specific individuals were identified. This was done by researching
the European CSP market for firms which were active between October 2017 and February 2018, by
consulting the members of CSP associations such as ESTELA, Deutscher Industrieverband CSP and
SolarPowerEurope, and by consulting public databases, including NREL/SolarPACES and the CSP
Guide of CSP World.
The survey was launched in September/October 2018, and potential participants could fill the
questionnaire until December 14, 2018. The interviewees were asked to indicate how different factors
could act as either a driver or a barrier for their country to get involved in joint projects for CSP in the
post-2020 time period. They were asked to indicate the degree of importance of each barrier/driver
(from −3, very important barrier, to 3, very important driver). 36 stakeholders accessed the survey and
21 completed it.
As it can be observed in Table 1, dispatchability was one of those factors. Others can also be
expected to influence the use of the cooperation mechanisms specifically for CSP. The aim of this
survey was to isolate the influence of the driver which is the focus of this research (dispatchability),
while controlling for the impacts of the other drivers.
As mentioned above, an expert elicitation was carried out. Expert elicitations, which have been used
in (renewable) energy research in the past (e.g., Bosetti et al. 2012; Verdolini et al. 2018), are special
survey tools designed to extract deep knowledge which is not available elsewhere. They provide
a structured approach for obtaining expert judgments. Therefore, an expert elicitation was targeted
at experts with knowledge on both CSP and the EU cooperation mechanisms. The need to target
experts which were familiar with both CSP and the EU cooperation mechanisms left us with 16 experts
being deemed appropriate for our elicitation. Their responses were treated as confidential. Experts
were also asked to self-assess their degree of knowledge on the two fields. They rated their expertise on
CSP and the cooperation mechanisms with an average of 8.3 and 6.5, respectively (in a 10-point scale).
11 experts finally filled out the questionnaire. The elicitations took place between April and
May 2019 through e-mail. Experts were asked about the main features that a future CSP project
should have in order to be attractive for importer and exporter countries under the cooperation
mechanisms of the RED (articles 8 and 9).4 Two policy-makers, two experts from industry, and seven
4
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academics were contacted, in line with the recommendation that different types of experts should be
consulted (Verdolini et al. 2018).

4. Main results
Figures 1 and 2 show the results of our survey on the expected drivers and barriers to the future use of
cooperation mechanisms for CSP in the EU. As mentioned above, respondents to the questionnaire
could provide their answers on a − 3 to 3 scale, where −3 indicated “very important barrier” and 3
indicated “very important driver”. The bars on the left denote that the respondents have regarded this
factor as a barrier (on average), whereas the ones on the right mean that this is perceived as a driver.
Further details are provided in del Río et al (2018).

The dispatchability nature of CSP

New domestic jobs and industrial
opportunities

Policy ambition (renewable energy targets)

Complementarity with PV

Alignment with the Paris objectives

EU guidance in implementing the
cooperation mechs

Obligation to open support schemes

Contribution to improve tech performance
and cost reduction in CSP

Costs savings in MS target achievement

Move towards creation of internal energy
market
0.0

0.5

1.0

1.5

2.0

2.5

Figure 1. Will dispatchability be an important driver for the use of the cooperation mechanisms for CSP in the future? The relative
importance of different factors as drivers. Source: Own elaboration. Note: Scale of 0 to 3, where 3 indicates very important driver.
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Public reaction in transit country

Public reaction in exporting country (NIMBY)

Public reaction in importer countries (taxpayers
money use)

First mover risk

Low levels of deployment support in exporting
country

Difficulties in communicating benefits

Resistance to lose sovereignty over energy market

Existing interconnections capacities

Heterogeneous regulated energy prices and support
schemes

Higher costs of CSP than other renewables (on LCOE
basis)
-2.5

-2.0

-1.5

-1.0

-0.5

0.0

Figure 2. Will dispatchability be an important driver to the use of the cooperation mechanisms for CSP in the future? The relative
importance of different factors as barriers. Source: Own elaboration. Note: Scale of 0 to −3, where −3 indicates very important barrier.

The results of our analysis confirm the future importance of dispatchability in driving the use of the
cooperation mechanisms for CSP in the EU. This is deemed a more relevant driver than others, such as
domestic employment creation and industrial opportunities, complementarity with PV and policy
ambition. The expected future relevance of other factors is very limited and some are even perceived as
barriers.
However, the relative importance of the driver “complementarity with PV” confirms the future
relevance of dispatchability as a driver of CSP deployment in the future and, particularly, as a driver of
CSP cooperation projects. The reason is that, as mentioned in section 1, high shares of variable RETs
(such as PV) would require back-up with dispatchable electricity generation technologies. There are
several alternatives in this regard, and CSP is certainly one of them. Although competition between
solar technologies might have led to relatively low CSP deployment (del Río et al 2018), they will
complement and even reinforce each other in the future. The value of CSP will increase further as PV
is massively deployed, shaving peak loads or filling valleys (Gyalai et al. 2020; IEA 2014).
Unfortunately, a comparison of our results on the role of dispatchability as a driver of the EU
cooperation mechanisms with past contributions cannot be undertaken, given the dearth of studies on
this issue. These results suggest that there might be a synergy between both areas, with each
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Table 2. Scores on the features that a CSP project should have in order to be appealing for an exporting country (such as Spain) and
an importer country (such as Germany) to be used as part of the cooperation mechanisms.
Features of CSP projects
Exporting country
Importing country
Technical aspects of the project
Cost of the project
Dispatchability capacity of the project
High socioeconomic benefits in Spain (jobs and industry creation)
Low environmental impacts in Spain
High socioeconomic benefits in Germany (jobs and industry creation)

3.45
3.91
4.55
4.27
3.45
-

2.82
4.36
3.09
2.00
2.18
3.27

Source: Own elaboration. Note. Experts were asked which characteristics a future CSP project should have in order for it to be
appealing for the cooperation mechanisms (articles 8 and 9), either for an exporting country (Spain) or an importer country
(Germany) in a likert scale (5 = most relevant, 4 = somehow relevant; 3 = neither relevant nor irrelevant; 2 = somehow irrelevant;
1 = very irrelevant).

contributing to the other one. On the one hand, the cooperation mechanisms can be used by CSP and,
thus, they can be an important driver for the deployment of this technology, which has been stagnant
in Europe in the last decade. On the other hand, the dispatchability of CSP may increase the
attractiveness of the cooperation mechanisms. This is much needed, given the limited use of these
mechanisms in the past.
The answers of experts to the elicitation confirm the relevance of dispatchability, especially for the
exporting country. Interviewees were asked about the features that a CSP project should have for an
importer country (Germany) and an exporter country (Spain) in order to be deployed under the
cooperation mechanisms. Given the absence of enough interconnection capacity between Spain and
Germany, it was assumed that there would not be any transfer of electricity between these two
countries. Only the virtual transfers of article 8 (statistical transfers) and article 9 (joint projects
between MS) of the RED were deemed possible. The results are shown in Table 2.
The interviewees regarded dispatchability as the most appealing characteristic of a CSP project for
the host country (Spain), either because “it is the distinguishing characteristic of CSP with respect to
other RETs which are cheaper (from an LCOE point of view)”, because “dispatchable plants would
cause less disruption in the Spanish grid” or because they provide “stability/flexibility to the Spanish
system” (in the context of a high penetration of variable renewables).
“High socio-economic benefits in Spain” is also perceived to have a high relevance for the host
country. The least attractive features of CSP projects for the host country in this context would be “low
environmental impacts in Spain” and “technical aspects of the project”.
In contrast, the cost of the project would be the most appealing characteristic of a future CSP
project for the off-taker country (Germany), since this cost is borne by this country (which would get
the rights for virtual electricity imports in return). An important but expected result is that the offtaker country attaches a lower importance to dispatchability than the host country, given that
electricity imports would only be virtual and, thus, they would not influence the management of the
grid. “High socio-economic benefits in Germany” would be the third most appealing characteristic of
CSP projects for the importing country. Finally, as it could be expected, “high socio-economic benefits
in Spain” and “low environmental impacts in Spain” are perceived to be the least relevant project
features for the importing country.

5. Conclusions
This article has investigated the relative importance of the dispatchability of CSP as a driver to the use
of the cooperation mechanisms for this technology in the future. Our results show that, according to
the survey to different types of stakeholders, dispatchability is perceived to be the most influential
factor for the use of the cooperation mechanisms for CSP in the future. The expert elicitation on the
features that, as part of the cooperation mechanisms, a CSP project should have in order to be
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attractive for an importer and an exporter country confirms the relevance of dispatchability. This is
especially so for the exporting country.
Some policy implications derive from our analysis. Our results suggest that activating the drivers or
mitigating the barriers to the use of the cooperation mechanisms for CSP requires a combination of
policy interventions (e.g., a policy mix). Two types of measures are recommendable: some of them
should be directed at the technology, whereas others should target the cooperation mechanisms
themselves.
Regarding the former, two main drivers to CSP need to be activated. One is cost reductions which,
given its cost-gap with respect to other RETs (solar PV and wind on-shore) would justify that
dedicated deployment support is provided for this technology in order to allow it to advance along
its learning curve. In turn, this would lead to cost reductions.
However, even a more relevant driver which needs to be activated in order to encourage the
participation of CSP projects in the cooperation mechanisms is the dispatchable feature of this
technology. With an increasing penetration of variable renewable electricity generation, the dispatch
ability of this renewable energy technology is certainly an attractive feature of CSP for policymakers.
Therefore, public policy interventions should take into account the services which CSP provides to the
electricity systems and its contribution to their stability and reliability. In general, this can be done
with particular instruments or with design elements within these instruments (Kiefer and del Río
2020).
A main alternative is to adopt a support scheme that takes into account the value of electricity
generation, which is higher at specific times (i.e., when demand is higher). In the EU, article 3 of the
REDII states that support should be granted through a feed-in premium (FIP) only and not through
a feed-in tariff (FIT). The reason is that the latter provides a total price for the electricity sold and does
not encourage its integration in the electricity market. Under a FIP (whether fixed or sliding), the
electricity generator needs to sell the electricity in the market and, in addition, receives a premium on
top of the electricity price. In contrast to a FIT, the renewable generator has an incentive to sell the
electricity where and when its price is higher in order to increase his revenues, and this price is higher
when the electricity has a higher value, i.e., at times of high demand.
Furthermore, in general, the dispatchability of CSP could be rewarded through design elements in
FITs and FIPs, whether set administratively or in auctions. These may include a requirement that the
project produces electricity at specific times (i.e., to cover peak load, as in Dubai), the adoption of
hourly adjustments in renewable energy auctions which encourage electricity generation in the hours
when the electricity has a higher value (as in the peak-load hours in South Africa), auctioning
electricity volumes in hourly blocks (as in Chile) or according to the demand profile (as in
California), or organizing technology-specific auctions for dispatchable technologies (as in South
Australia)(see Del Río and Mir-Artigues 2019 for further details).
Concerning policy measures that should target the cooperation mechanisms themselves and which
would have a positive impact on the use of cooperation mechanisms for CSP, it should be taken into
account that market and policy fragmentation across the EU are regarded as the main barriers to the
use of those mechanisms in our stakeholder survey. A greater coordination or harmonization of
support schemes and the improvement of interconnection capabilities across the EU are, thus, obvious
measures that could be promoted at the EU level. Other government levels (national and regional)
may also play a role in this context.
In addition to other, more general policy interventions with an indirect positive influence on the
use of the cooperation mechanisms (such as ambitious renewable energy targets or progress toward an
internal energy market),5 some specific instruments could encourage the use of those mechanisms.
These include information provision, legislative initiatives, access to finance, public awareness cam
paigns and international cooperation (Caldés et al. 2019). Particularly relevant is information provi
sion about the importance of dispatchability in energy systems and, more specifically, about the role
5

See Caldés et al. (2019) in this regard.
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that CSP can play in this regard. There is considerable lack of knowledge about CSP among policy
makers in Europe and the population in general (Dütschke et al 2018a). In addition, increasing the
interconnections between countries would support the implementation of the cooperation mechan
isms, although the findings of our research do not indicate that this is a very relevant barrier or driver
and progress in this area is slow. Finally, further support to CSP projects under the aforementioned
Connecting Europe Facility (CEF) could be justified 2018b. However, in order to qualify for crossborder renewable energy cooperation projects under the CEF, dispatchability should be included as
a main EU value-added criterion 2018a.
Some limitations of the study should be mentioned. First, the number of our respondents can be
deemed relatively low, although the number of people with expertise on, both, the EU cooperation
mechanisms and CSP is also very low. Second, the survey and expert elicitation focused only on two
countries (Spain and Germany), which affects the generalizability of our findings. Therefore, the
research sample could be enlarged to include other potential producer and off-taker countries (e.g.,
Italy and Luxemburg, respectively).
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