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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.

Project information
Project Number
Project title
Starting date
Duration in months
Call identifier

764626
Market uptake of Solar Thermal Electricity through Cooperation - MUSTEC
01/10/2017
36
H2020-LCE-2017-RES-CSA

iv

TABLE OF CONTENTS
Executive Summary .............................................................................................................................. 6
1.

Introduction. ................................................................................................................................. 7

2.

Analytical framework. ................................................................................................................... 9
2.1

Drivers and barriers to the use of cooperation mechanisms in the EU. ............................. 9

2.2

The drivers and barriers to CSP deployment in the EU. .................................................... 14

2.3
Synthesis: an analytical framework on the drivers and barriers to the use of the
cooperation mechanisms for CSP in the EU in the future. ............................................................ 24
3.

Method. ...................................................................................................................................... 27

4.

Main Results ............................................................................................................................... 30

5.

Conclusions. ................................................................................................................................ 35

6.

References .................................................................................................................................. 36

Annex ................................................................................................................................................. 38

FIGURES
Figure 1 Illustrating the analytical framework. .................................................................................. 26
Figure 2 Most relevant drivers and barrier to the use of the cooperation mechanisms for CSP in the
future. ................................................................................................................................................ 32
Figure 3 Most relevant drivers and barrier to the use of the cooperation mechanisms for CSP in the
future (answers per language used to complete the survey). ........................................................... 34

TABLES
Table 1 Classification of potential influencing factors based on different categories and their
possible role for different country types. .......................................................................................... 11
Table 2 DBs to CSP deployment at the TIS level. ............................................................................... 17
Table 3 DBs to CSP deployment (investors). ...................................................................................... 18
Table 4 Most relevant and least relevant drivers and barriers to CSP deployment in the past and
the future. .......................................................................................................................................... 20
Table 5 Summary of the investors’ survey: drivers and barriers to CSP deployment in the EU in the
past. .................................................................................................................................................... 23
Table 6 Questionnaire. ....................................................................................................................... 28

v

EXECUTIVE SUMMARY
This document provides an integrated analytical framework to identify the drivers and barriers to
the use of cooperation mechanisms for CSP deployment, empirically identifies those drivers and
barriers to the use of those mechanisms in the future with the help of a literature review and
ranks those drivers and barriers according to the views of different types of stakeholders.
The analytical framework integrates the conceptual frameworks developed in the other tasks of
work package 4 on the drivers and barriers to the use of the cooperation mechanisms (task 4.1)
and on the drivers and barriers to the deployment of CSP in the EU in the past and the future (task
4.2) as well as their findings. In both tasks, in-depth literature reviews of the specific drivers and
barriers were carried out and different types of stakeholders (representatives of MS, investors in
CSP, energy experts and other actors) were surveyed in order to rank the importance of different
drivers and barriers. Those drivers and barriers which came out as relevant in those tasks, and
which were also deemed relevant factors influencing the potential use of the cooperation
mechanisms for CSP deployment in the future, were considered in task 4.3.
Whereas our review of the literature and the findings from previous tasks suggest the relevance of
several drivers and barriers, our empirical analysis based on a survey to different types of
stakeholders suggests that neither drivers nor barriers dominate the picture. 10 factors appear as
drivers and another 10 appear as barriers. According to the responses to our questionnaire, the
most relevant drivers to the use of the cooperation mechanisms for CSP in the future include the
dispatchability nature of CSP, new domestic jobs and industrial opportunities, complementarity
with PV and policy ambition (renewable energy targets) (in descending order of importance).
Regarding the barriers, the higher costs of CSP compared to other renewables (on an LCOE basis),
heterogeneous regulated energy prices and support schemes, resistance to lose sovereignty over
energy market and existing interconnections capacities are regarded as the most relevant barriers
(also in descending order or importance). Public acceptance related factors in the different
countries (transit, exporting and importer) are regarded as the least relevant barriers.
Our results suggest that, among the most relevant factors that may play a driver or barrier role to
the use of the cooperation mechanisms for CSP in the future there are both drivers and barriers to
CSP deployment (i.e., those considered in task 4.2) and drivers and barriers to the cooperation
mechanisms (i.e., those considered in task 4.1), both with a similar level of importance.
Finally, the comparative results show that large differences cannot be observed between the three
groups of respondents answering the questionnaire according to its language (Spanish, German
and English), which is taken as a proxy of the type of countries (host or off-taker) that they
represent.
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1. INTRODUCTION.
This report has been carried out in the context of Work Package 4 (WP4), task 4.3 of the MUSTEC
project. The goal of MUSTEC is to assess the opportunities that renewable energy cooperation
may bring to the future market uptake of CSP in Europe.
Renewable energy cooperation is expected to play an important role as a way to ensure an
effective and affordable low-carbon energy transition in the EU, taking advantage of trade within
the internal market, safeguarding security of energy supply, coordinating climate adaptation
measures and optimizing the cost-effectiveness of actions (Caldés et al 2018). It is for these
reasons that Europe wants to promote a cooperative renewable energy sources (RES) deployment
where the resources are most abundant, where the overall system costs would be minimized (e.g.:
reduced need for backup, avoided grid investments, etc) or where overall social benefits would be
maximized (e.g.: increased security of supply, GHG savings, avoided local air pollution,
employment effects, innovation effects, etc) (European Commission 2018).
In order to provide Member States (MS) with more flexibility and achieve the EU RES target in a
more cost-effective way, the Renewable Energy Directive (RED) set the legal framework for the
use of cooperation mechanisms. While the Directive specified the general accounting rules of
these mechanisms, their design and implementation was left to the cooperating MS (Caldés and
Díaz-Vázquez 2018). As described in articles 6, 7, 8, 9 and 11 of the Directive 28/2009/EC, MS
could, depending on their needs and priorities, choose from the four possible cooperation
mechanisms (Caldés et al 2018, 2019).
However, despite several expected benefits of those mechanisms, barriers of heterogeneous
nature have prevented a wide use of the cooperation mechanisms among MS, as demonstrated by
their limited use since 2009 (see Caldés et al 2018 for further details).
One of the renewable energy technologies which may benefit from the use of the cooperation
mechanisms is concentrated solar power (CSP). Compared to intermittent renewable energy
technologies (RETs), CSP has a main distinguishing feature: it can be equipped with low-cost
thermal energy storage, which allows it to provide dispatchable renewable power. Generation can
thus be shifted to times when the sun is not shining or to maximizing generation at peak demand
times. It can then be a cost-effective, flexible option in different places, especially with increasing
shares of variable renewable electricity (Mehos et al. 2015; IRENA et al 2018). However, there are
several drivers and barriers to the deployment of this technology, which were analysed in task 4.2
of the MUSTEC project (see del Río and Kiefer 2018 for details).
Therefore, taking into account this background, and integrating the aforementioned two tasks, a
relevant research question is, then: what are the most relevant drivers and barriers to the use of
the cooperation mechanisms specifically for CSP?
Deliverable 4.4 “Potential Obstacles to the Use of Cooperation Mechanisms for CSP in the
Future”
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Whereas the aim of task 4.1 of the MUSTEC project was to identify and rank the drivers and
barriers to the use of the cooperation mechanisms in the EU, task 4.2 tried to identify and rank the
drivers and barriers to CSP in the EU. Both tasks were summarized in deliverables 4.1 and 4.3 of
the MUSTEC project, respectively. The aim of this report D4.4, as well as task 4.3 in the MUSTEC
project is to provide an integrated analytical framework to identify the drivers and barriers to the
use of cooperation mechanisms for CSP deployment, to empirically identify those drivers and
barriers to the use of those mechanisms in the future with the help of a literature review and to
rank those drivers and barriers according to the views of different types of stakeholders. It
combines two knowledge pillars and integrates the findings of the previous two tasks in order to
identify and prioritize the factors which could determine the success or failure of cooperation
mechanisms for CSP in the EU in the future. This prioritization is based on two literature reviews
(on drivers and barriers to cooperation mechanisms and CSP deployment) and a stakeholder
survey in two potential host and off-taker countries (Spain and Germany, respectively). The results
provide a set of the drivers and barriers to CSP cooperation that should be considered when
proposing the use of those cooperation mechanisms.
Only a few contributions in the past have paid attention to the use of the cooperation mechanisms
for CSP. For example and as part of the research conducted within the EU funded project BETTER
(Bringing Europe and Third countries together through renewable energies), Lilliestam et al (2016)
analyzed the reasons for the absence of renewable electricity (and in particular CSP) imports to
the European Union using the so-called “cooperation mechanism with third countries” or Article 9
of the RED 28/2009/EC. For this purpose, the authors developed a multi-level heuristic framework
that covered three sequential acceptance levels: political attractiveness (macro-level), the
“business case” (micro-level) and civil society perspectives (public discourse level). Later on, under
the auspices of the Smart Specialization platform, Caldés and Díaz-Vázquez (2018) have presented
the value proposition of cross-border solar electricity trade in Europe. A pre-feasibility assessment
of a first of a kind (FOAK) CSP plant in Extremadura was conducted to demonstrate the possibility
to combine EU financing support mechanisms and the cooperation mechanisms of the RES
Directive.
This report is structured as follows. Section 2 depicts our analytical framework for the
identification and ranking of the drivers and barriers to the use of the cooperation mechanisms for
CSP in the EU, synthesizing and integrating the analytical frameworks provided in the previous two
tasks. Section 3 provides details on the methodology. The results of the analysis are provided in
section 4. Section 5 concludes.
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2. ANALYTICAL FRAMEWORK.
Our analytical framework entails the integration of two analytical frameworks designed in
previous tasks of this WP4 (task 4.1 and 4.2), which are published in two deliverables of the
MUSTEC project (D4.1, see Caldés et al 2018 and D4.2, see del Río and Kiefer 2018). A summary of
those two analytical frameworks is provided in the next subsections (2.1 and 2.2) and their
integration is discussed in subsection 2.3.

2.1

Drivers and barriers to the use of cooperation mechanisms
in the EU.

Task 4.1 of the MUSTEC project tried to answer two research questions: (i) What have been the
main drivers and barriers to the use of the cooperation mechanisms in the past? and (ii) What are
the expectations as to the main drivers and barriers to the use of the cooperation mechanisms
beyond 2020? Therefore, it empirically assessed those drivers and barriers, providing a ranking of
their importance and deriving policy recommendations which may activate those drivers or
mitigate those barriers.
In an attempt to answer the research questions, the work was based on three methodological
steps:
STEP 1: Identification of potential factors that may have influenced, either in a positive or negative
way, Member States´ use of the cooperation mechanisms of the Renewable Energy Directive from
2009 to 2018. To do so, a meta-analysis of the existing literature on RES cooperation was
conducted. Such extensive literature review included peer reviewed articles, relevant project
reports and the grey literature. Additionally, other sources of information including semistructured interviews with MS representatives as well as European authorities were conducted in
the context of the CA-RES project meetings. As a result of this first step, more than forty factors
were identified (see Table 1).
STEP 2: Analysis and characterization of identified factors. A set of classification criteria was
proposed based on the literature review, expert consultation and own judgment (see table 1).
The following factor category definitions were considered:
-

Political and policy factors would encompass those issues related to the cooperation
mechanisms that matter for policy makers at the national, regional or local level and that
would, in turn, affect their support or opposition towards the cooperation mechanisms.
Note that given their relevance and distinctive nature, the economic and environmental
issues that matter for policy makers have been classified separately into political-economic
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and political-environmental factors. In addition, issues related to policy features
(uncertainty on the future policy framework, ambition of targets and design options to
implement the cooperation mechanisms) were included in this category.

1

-

Technical factors relate to the physical or technical restrictions or enablers that affect the
successful implementation of the cooperation mechanisms. Among others, this category
includes: improvement of system management through the import of dispatchable
electricity, the possibility to foster technology and knowledge transfer, lack of market and
grid integration and challenges in quantifying indirect associated costs and benefits.

-

Legal factors refer to legal or regulatory barriers/drivers (such as regulatory gaps, trade
barriers, potential legal challenges and planning restrictions). Specific relevant legal factors
to the use of the cooperation mechanisms include: uncertainty on state aid compliance,
heterogeneous regulated energy prices and support schemes across MS, obligation to open
support schemes and lack of sanctions for non-compliance with 2020 RES targets.

-

Geopolitical factors relate to those issues that affect two or more countries in terms of
political power, commercial relations, etc. Among others, this category includes: the
possibility to foster political and economic relations with other MS, security of supply
issues, possibility to jointly test new support schemes, potential resistance from transit
countries and “first-mover” risk/advantage.

-

Public acceptance factors relate to those factors that positively or negatively influence the
social perception towards the cooperation mechanisms. Such perception may determine
the support or opposition of civil society as voters, local residents and employees/labour
unions, media and other opinion leaders. The interests of these groups, whose degree of
acceptance can be a driver or a barrier to the utilization of the cooperation mechanisms,
incorporate the soft institutions like norms and ethics. Media also plays a role in this group
by shaping opinions and providing information to the public (Dutsche, 2018). Examples of
such factors are public reaction in the off-taker country (i.e., due to investing tax-payers’
money abroad), public reaction in the host country (i.e., due to the so-called NIMBY1
effect), public reaction in the transit country (visual impact of electricity grid), public
perception of environmental benefits (i.e.: decarbonisation) and public perception of socioeconomic benefits (i.e.: jobs, economic activity, etc).

-

Finally, as mentioned before, within political factors, a distinction has been made between
economic factors (such as cost savings in MS RES target achievement, generation of
revenues from domestic resources, attract foreign investments to deploy domestic plants,
new domestic jobs and industrial opportunities and costs savings at the EU level) and

“Not in my backyard” effect
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environmental/climate related factors (such as contribution to long term decarbonisation,
alignment with the Paris Agreement objectives and climate leadership).
STEP 3: Present and future factor relevance assessment. As a way to assess the past and future
importance of each one of the identified factors, a dedicated survey questionnaire (see Annex 1)
was designed and filled by Member States representatives who were asked to answer the
question: “How has each factor influenced the use of the cooperation mechanisms in your
country?”. For each factor displayed in Table 1, MS could choose from: -3 (very important barrier),
-2 (important barrier), -1 (somehow important barrier), 0 (not relevant), 1 (somehow important
barrier), 2 (important barriers) and 3 (very important barrier). The questionnaire was distributed
to twenty eight Member States and one representative of the Energy Community during the CARES meeting in Warsaw in April 25-26th 20182. Nineteen countries answered the questionnaire.
Based on the literature review and expert consultation, table 1 below groups the identified factors
according to the above mentioned categories. Some factors will always affect negatively MS
decision to cooperate regardless of the country role (for example, the difficulties in
communicating benefits from cooperation to citizens or difficulties in quantifying indirect costs
and benefits) whereas other factors will always have a positive impact (such as the possibility to
foster economic relations with the other cooperating countries). On the other side, some factors
will impact differently depending on the country role. For example, the possibility to reduce costs
in MS target achievement will be relevant for off-taker countries whereas it will not be relevant for
transit or host countries.
Table 1 Classification of potential influencing factors based on different categories and their
possible role for different country types.
POLITICAL
Political support at the National level
Uncertainty about the design options to implement Cooperation Mechanisms
Difficulties in communicating benefits
Uncertainty about the post 2020 regulatory framework
Unambitious post 2020 RES targets
Political support at the regional level
TECHNICAL
Import/supply dispatchable/flexible RES (to improve system management)
Foster technology research and knowledge transfer
Contribute to improve tech. performance and cost reductions
EU guidance in implementing the cooperation mechanisms
Lack of market and grid integration
2

The Concerted Action on the renewable energy directive (CA-RES) is an instrument of the Horizon2020 Programme, which
supports the transposition and implementation of the RES Directive (www.ca-res.eu).

Deliverable 4.4 “Potential Obstacles to the Use of Cooperation Mechanisms for CSP in the
Future”

11

Challenges in quantifying indirect associated costs and benefits
Limited interconnection capacity between some MS
LEGAL
Uncertainty on state-aid compliance
Heterogeneous regulated energy prices and support schemes across MS
Obligation to open support schemes
Lack of sanctions for non-compliance with 2020 RES targets
GEOPOLITICAL FACTORS
Foster political and economic relations with other MS
Domestic industrial interests
Improve security of supply (diversification of RES sources)
Jointly test new support schemes
Move towards creation of an internal energy market
Potential resistance from transit countries
Resistance to loose sovereignty and control over energy market
"First mover risk"
PUBLIC ACCEPTANCE FACTORS
Public reaction in off-taker country (investing taxpayers money abroad)
Public reaction in host country (NIMBY)
Public reaction in transit country (visual impact of electricity grid)
Public perception of environmental benefits
Public perception of socio-economic benefits (jobs, economic activity, etc)
Public perception of Energy Security issues
Public perception of pro-European values (cooperation, integration, etc)
ECONOMIC FACTORS
Cost savings in MS target achievement
Generate revenues from domestic resources
Attract foreign investments to deploy domestic plants
New domestic jobs and industrial opportunities
Cost savings at the EU level
Oligopolies (lack of realized competition)
ENVIRONMENTAL FACTORS
Contribute to the long term decarbonization of the energy mix
Alignment with Paris Agreement objectives
Climate leadership
Access to finance under the EU sustainable Finance Action Plan
Public concern for climate change as a foreign policy priority
Source: Own elaboration.
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After this preliminary assessment of the potential factors influencing MS decision making process,
next, based on the Member States´ answers to the aforementioned specially designed survey
questionnaire, it has been possible to assess the actual importance of such factors.
According to the survey results, the number and relevance of those factors that played a “barrier”
role is larger than for those factors playing an “enabler” (driver) role. Among the categories that
negatively influenced MS decision to cooperate, political, public acceptance and geopolitical
factors stand out (in that order). On the other side, the categories that appear to have positively
influenced MS’ decision to cooperate include environmental and economic factors. When
conducting an individual factor analysis, the top five barriers include: (i) Public reaction in off-taker
countries (investing taxpayers money abroad), (ii) heterogeneous regulated energy prices and
support schemes, (iii) difficulties in communicating the benefits of cooperation, (iv) resistance to
lose sovereignty and control over national energy market and (v) uncertainty about the design
options to implement the cooperation mechanisms. On the other side, the most relevant drivers
to cooperation are: (i) cost savings in MS target achievement, (ii) contribution to improve
technology performance and cost reductions, (iii) EU guidance in implementing the cooperation
mechanism, (iv) new domestic jobs and industrial opportunities and (v) move towards the creation
of an internal energy market.
When assessing the differences between those countries that have a RES surplus (potential host
countries) and those countries that have a RES deficit (potential off-taker countries), results show
that most factor categories play the same role (either as a barrier or as a driver) independently if
the country is a host or an off-taker country. However the intensity of the effect is different. For
the driver categories (economic and environmental factor categories), economic factors are more
relevant for potential host countries, while the environmental factors plays a more important role
for off-taker countries. As for the barriers, legal and public acceptance factors are more relevant
for off-taker countries than they are for host countries. In contrast, political and geopolitical
barriers are more relevant for host countries than for off-taker countries. The only category for
which there is a significant difference (in direction and intensity) between host and off-taker
countries is technical factors. For host countries, technical factors constitute a barrier while for
off-takers they are a driver.
Finally, when assessing the different answers from those countries that have actually engaged in a
cooperation agreement versus those countries that have not, some interesting results emerge.
The most relevant enabling factors for those countries that actually cooperated have been: (i) Cost
savings in MS RES target achievement, (ii) contribution to improve technological performance and
cost reduction, (iii) obligation to open support schemes and (iv) move towards the creation of an
internal energy market. On the other hand, for the same countries, the factors that have played a
more negative role include: (i) public acceptance issues (off-taker public opposition towards using
tax-payers money to finance projects abroad), (ii) uncertainty on state aid compliance, (iii)
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heterogeneous regulated energy prices and support schemes and (iv) first mover risk. As for those
countries that did not participate in any cooperation agreement, the most outstanding enabling
factors include: (i) cost savings in MS target achievement, (ii) contribute to improve technological
performance and cost reductions, (iii) EU guidance in implementing the cooperation mechanism,
(iv) supply of flexible electricity, and (v) foster technology research and knowledge transfer. On the
other side, the most important hurdles include: (i) public acceptance (off-taker countries
resistance to use tax-payers money to support a RES project abroad), (ii) heterogeneous regulated
energy prices and support schemes, (iii) difficulties in communicating benefits, (iv) resistance to
lose sovereignty and control over the energy market and, finally and (v) challenges in quantifying
the indirect costs and benefits.

2.2

The drivers and barriers to CSP deployment in the EU.

Task 4.2 (and deliverable 4.3) of the MUSTEC project provide an integrated analytical framework
to identify the drivers and barriers to CSP deployment, empirically identifies those drivers and
barriers to CSP deployment in the EU in the past and future with the help of a literature review
and ranks those drivers and barriers according to the views of investors and other relevant
stakeholders involved in CSP.
An integrated framework based on the technological innovation system (TIS) approach, which
integrates insights from other approaches is provided in this task. Many previous studies have
identified drivers and obstacles to RETs in a piecemeal fashion without comprehensively
examining the topic. The low adoption rate of some RETs or in some countries has often been
associated with a random list of drivers and barriers to diffusion (Kebede & Mitsufuji 2017). The
analysis of those drivers/barriers should be based on an integrated, systemic framework which
takes into account all the potential factors and their interrelationships. Therefore, the analytical
framework in task 4.2 was based on the TIS approach, complemented with insights from other
approaches and, in particular: 1) an adopter’s perspective; 2) context factors; 3) technological
features and costs (see D4.3). The strength of the TIS approach is that it provides a detailed
structure for understanding the interplay between policies and cultural, technical and economic
developments.
Drivers and barriers to CSP can be identified at different levels of analysis. They are interrelated, in
the sense that drivers and barriers at a higher aggregation level are potential drivers and barriers
at lower aggregation levels.
On the one hand, there are drivers and barriers at the actor level. These are the microconditions
relevant for CSP investment. These relate to the resources, competences and dynamic capabilities
(RCCs) of potential investors as well as their behavioural aspects. In addition to their own aspects,
investors are affected by factors which are outside of their realm and which are rather exogenous
Deliverable 4.4 “Potential Obstacles to the Use of Cooperation Mechanisms for CSP in the
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to them. These belong to the CSP-TIS, the supra-CSP TIS and to the landscape levels (see D4.3 for
further details).
On the other hand, there are drivers and barriers at the TIS level. Factors belonging to this level
include geographical context factors (transnational linkages in CSP technology), non-geographical
context factors (national and international policies related to CSP) as well as the characteristics of
CSP technology (dispatchability, high initial investment costs, importance of tacit knowledge…).
Aspects related to the CSP supply chain were included in this level as well as issues of social
acceptability of the CSP technology (legitimacy).
The application of this aforementioned analytical framework makes it recommendable to combine
a literature review with an expert interview and an investor survey.
Since the aim of this research was to identify the drivers and barriers (DBs) to CSP deployment
using a TIS approach complemented with other aspects, two main complementary levels of
analysis were discerned: the system level (level of the TIS) and the adopter (investor) level.
Therefore, there were two focuses of the analysis: the TIS level and the adopter (investor) level.
The identification of DBs at these two levels requires a different research strategy, although both
share some aspects in common.
The adopter level
The starting point is that the analysis of the DBs to diffusion should take into account the views of
those who are directly engaged in such process, i.e., the adopters (investors)(Mignon & Bergek
2016). As mentioned above, when taking the decision to invest, investors are affected by factors
which are internal to the firm (RCCs) as well as by “external” factors, of which the role of public
policy has usually been stressed. These internal and external factors create incentives (drivers) and
obstacles (barriers) for the investment. The external factors can be conceptualized as DBs at the
TIS level. In addition, the techno-economic features of the technology (most notably, its costs) are
a crucial third element in this analysis. The focus was on solar tower and parabolic through
technologies.
A list of possible DBs was identified. These were based on: 1) the literature review performed in
Del Río et al. (2018), which includes contributions up to 2015; 2) an additional review of the
literature covering the last three years and other sources not considered in Del Río et al (2018); 3)
other possible DBs which stem from the literature which uses the TIS approach to analyse DBs in
RETs (performed by the authors, see Del Río & Kiefer 2018); 4) Other possible DBs which stem
from the literature on the adopter level, focusing on the RCCs of the investors (performed by the
authors, see Kiefer et al. 2018).
This list on possible DBs to CSP deployment thus combined aspects at the TIS level (e.g., the role of
policy) with aspects at the level of the adopter. Investors were then asked about the relevance of
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each of those DBs. The outcome of the survey provided a clear picture on the relevance of the
perceived DBs to CSP deployment (distinguishing between solar tower and parabolic trough
technologies).
The TIS level
The analysis of the DBs to CSP at the TIS level is deemed complementary to the previous one. It
requires a different empirical approach since the focus is on a higher level than the adopter. In this
case, the appropriate actor to interview is the “expert” on CSP. Experts include researchers in the
technology, manufacturers, investors, policy makers etc… But, similarly to the above case, the
outcome is the ranking of the relevance of DBs to CSP deployment. Note that there are some
unavoidable overlaps between both types of analysis, since factors at the TIS level also play a role
at the adopter level.
The identification of DBs and their relevance followed a similar logic as in the case of the adopter
level, i.e., a literature review allowed the identification of DBs at the TIS level, and then this was
followed by an expert elicitation survey which led to the ranking of the relevance of each DB. This
approach was also followed by e.g., Eleftheriadis and Anagnostopoulou (2015) and Zhang et al.,
(2012). In Zhang et al. (2012) and Eleftheriadis and Anagnostopoulou (2015), survey participants
were asked to assess the importance of barriers to RETs using a Likert scale from 1 to 5, with 1
denoting unimportant and 5 most important.
In order to apply the analytical framework and to identify the drivers and barriers to CSP
deployment in the EU in the past, three complementary types of activities were performed: a
literature review, an expert elicitation and an investor survey. The latter two were based on the
findings of the former and tried to identify the relevance of each DB, in addition to checking
whether any relevant DB were missing from the literature review. The latter two complemented
each other, since the expert elicitation provided an overall vision of the CSP TIS, whereas the latter
was more circumscribed to the specific DBs faced by investors.
The rest of this subsection provides the results of the literature review, the investors’ survey and
the expert elicitation.
Findings of the literature review
The literature review led to the identification of many factors which acted as drivers or barriers of
CSP deployment in the EU in the past. When searching for those factors, the TIS literature and
complementary literatures were taken into account and all possible factors were initially
considered. Since it was not possible to provide a ranking of the importance of each factor by only
looking at the literature, this ranking was the focus of the research with the other two methods
(expert elicitation and investors’ survey).
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Two lists of the identified drivers and barriers to CSP deployment in the EU which were identified
are provided below, one at the TIS level (Table 2), and another at the investor level (Table 3). As
mentioned above, and in line with our analytical framework, in addition to issues (DBs) at the TIS
level, other DBs specifically influencing investors were identified. These are basically the same DBs
than for the TIS, but we add resources, competencies and dynamic capabilities (RCCs) as well as
previous experience accumulated in the firm which could influence whether companies invest or
do not invest in the CSP technologies.
Table 2 DBs to CSP deployment at the TIS level.
Technology-related
-

Proven, mature technology/Technology risks
Improvement of the technology
Development in niches
Existence of a dominant design/ Existence of a dominant design (PT)

Availability of natural resources
-

DNI levels
Land availability
Water availability

Economics of CSP technologies
-

Costs: level and trends
Better investment opportunities elsewhere/profitability
Dispatchability
Complementarity/competition with PV

Supply-chain related
-

-

Local manufacturing capabilities
Strong/weak supply chain
- Thin markets for solar-specific components
- Reliability and stability of suppliers over time
Industrial consolidation and vertical integration
Unavailability of standardized major components
Exit of large players

Policy-related
-

Framework conditions & policy ambition/ Retroactivity, lack of stability, ambition of targets
Design electricity market/system
Deployment support
RD&D support
Regional policies
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-

Carbon prices
Cooperation mechanisms of the RES Directive

Administrative procedures/processes
-

Permit and planning processes
Access to the grid

Social acceptability/opposition
-

Social acceptability/opposition

Knowledge-related factors
-

International knowledge collaboration, information flows
Strong knowledge base and knowledge generation in EU (vs. non-EU)
Low international knowledge collaboration
Low competence in the CSP TIS
Knowledge generation increasingly moving outside the E

Financial conditions
-

Access to credit
External and internal financing conditions

Macroeconomic conditions (affecting some of the above aspects)
-

Retroactivity of policies
Lack of deployment support
Electricity generation overcapacity and meager demand
Access to credit

Environmental protection/pollution
-

Environmental protection/pollution

Source: Own elaboration.

Table 3 DBs to CSP deployment (investors).
Technological risk
-

Maturity of the technology: the technology is (not) mature enough.
There is a considerable risk that the technology will not perform as expected
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Dispatchability and storage
-

The dispatchability / storage capability of CSP

The supply chain
-

Thin markets for solar-specific components. Bottlenecks in the supply chain related to the
existence of very few component suppliers in a specific stage
Reliability and stability of suppliers over time
Availability of standardized major components

Profitability
-

Good/poor economics. Expected appropriate or tight profit margins as a driver or a barrier
(high/low internal rate of return compared to other investment alternatives)

Financing
-

Internal financing conditions (contribution of equity). Existence of good/poor internal
financing conditions
External financing conditions. Perception of good/poor external financing conditions

Public policy
-

Ambition of national renewable energy policies
Stability of renewable energy policies
Design of the electricity market
Deployment support for CSP
Research, development and demonstration (RD&D) support
Carbon price (emissions trading scheme)

Electricity grid
-

Access to the grid
Level of transmission capacity

Permits and planning processes
-

Reliability of planning and schedule
Length (time) and costs of the process
The need for an Environmental Impact Assessment (EIA)
Easiness or difficulty for obtaining construction permits
Easiness or difficulty for obtaining grid connection permits

Natural resources
-

High/low DNI (direct normal irradiance) with respect to other EU / non-EU countries
Availability of land
Availability of water

Social acceptance / opposition
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-

Social acceptability and opposition, such as not-in-my-backyard (NIMBY) syndrome

Resource availability
-

Has the availability of these resources in your firm been a driver or a barrier to the
investment in CSP?
- Financial resources
- Ownership of patents
- Availability of technological experience
- Skilled human resources
- Physical assets, such as installations, equipment and so on
- Engagement in collaboration networks
- Corporate image

Previous experience
-

Has previous experience been a driver or a barrier to the investment in CSP?
- Previous technology experience
- Previous market experience
- Previous project realization experience
- Previous investment in physical assets, such as other CSP plants or components
- Knowledge accumulated by previous CSP projects

Source: Own elaboration.

Findings of the expert elicitation survey
10 experts were asked about the relative importance of the drivers and barriers to CSP
deployment in the past (until 2018) and the future (between 2018 and 2030). The questions are
related to the TIS level. The following table summarises the results of the analysis. It includes the
three most important and the three least relevant drivers and barriers, both in the past and the
future.

Table 4 Most relevant and least relevant drivers and barriers to CSP deployment in the past and
the future.
DRIVERS

PAST
Most relevant
Least relevant
 Deployment
 Carbon prices.
support,
 Complementarity
 Policy
with PV
framework
 Cooperation
conditions and
mechanisms of
policy ambition.
the RES Directive
 The technology
is regarded as

FUTURE
Most relevant
Least relevant
 Dispatchability
 Local
and the
manufacturing
associated higher
capabilities,
value compared
 A strong
to other,
knowledge
intermittent
base and
energy sources.
knowledge
generation in
 Policy framework
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BARRIERS

proven and
technology risks
are perceived
as low
Most relevant
 Higher costs
 Retroactivity,
lack of stability
 Ambition of
targets
 Low levels of
deployment
support

Least relevant
 Low competence
in the CSP TIS
 Risk of
environmental
pollution
 Low
international
knowledge
collaboration.

conditions and
policy ambition
 Complementarity
with PV
Most relevant
 Higher costs
 Limited resource
potentials (DNI)
 Retroactivity,
lack of stability
 Ambition of
targets.

the EU
 Existence of a
dominant
design.
Least relevant
 Low
competence in
the CSP tis
 Risk of
environmental
pollution
 Low
international
knowledge
collaboration.

Source: Del Río & Kiefer (2018).

Several factors are clearly perceived to be more relevant to explain the deployment of CSP in
Europe in the past. These are (in descending order of importance): deployment support, policy
framework conditions and policy ambition and the fact that the technology is regarded as proven
and, thus, technology risks are perceived as being low. Among the least relevant, three stand out
(also in descending order of importance): carbon prices, complementarity with PV and the
cooperation mechanisms of the RES Directive.
Regarding the perception on the relevance of the drivers of CSP deployment in the future, the
three most relevant are the dispatchability of CSP and the associated higher value compared to
other, intermittent energy sources, policy framework conditions and policy ambition and the
complementarity with PV. The three least relevant include local manufacturing capabilities, a
strong knowledge base and knowledge generation in the EU and the existence of a dominant
design.
Therefore, framework conditions and ambition are considered a key driver both in the past and
the future. It is interesting to note, however, that the perception of the importance of the drivers
to deployment clearly differ between the past and the future. In particular the dispatchable
feature of the technology is deemed highly relevant in the future, whereas its relevance is low in
the past. This is related to the fact that CSP is considered to provide a complementary generation
profile to intermittent renewable energy sources which are also expected to make a significant
contribution in the future. The fact that the relationship between CSP and PV is regarded as
complementary in the future, but not in the past, is also in line with this interpretation. In
contrast, deployment support is deemed very important as a driver in the past, whereas it is not
expected to be so in the future. This is probably related to the lower maturity levels and high cost
gap of CSP in the past, and with the expectation that the competitiveness of the technology in the
future will be more related to its dispatchability property than to its costs in terms of LCOE,
despite the high cost-gap being deemed a very important barrier in the past as well as in the
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future. The fact that cost reductions are not perceived as a main driver of the technology in the
future is in line with this interpretation that the competitiveness of the technology is expected to
be related to the higher system value of the technology. Finally an interesting result worth
mentioning is the negligible role of carbon prices as a driver of the technology, which confirms
previous research on its limited influence on high cost-gap technologies and the need to
complement it with other instruments in order to encourage their uptake.
Regarding the perception of the importance of the barriers to CSP deployment in the past, three of
them stand out: higher costs, retroactivity, lack of stability and ambition of targets and low levels
of deployment support. Retroactivity, lack of stability and low deployment support is probably
related to the policy conditions existing in the country where virtually all the CSP capacity had
been installed in the EU (Spain) since 2010, with retroactive cuts and a renewable energy
moratorium. The three least relevant barriers are low competence in the CSP TIS, risk of
environmental pollution and low international knowledge collaboration.
Concerning the barriers perceived as most relevant in the future (2030), these include higher
costs, limited resource potentials (DNI) and the retroactivity, lack of stability and ambition of
targets. The least relevant are low competence in the CSP TIS, risk of environmental pollution and
low international knowledge collaboration. Higher costs will continue to be relevant as a barrier,
despite the perception that the future competitiveness of the technology will not reside in its
LCOE, but its system value. DNI is rather a precondition than a driver, but it can also be a barrier
compared to the higher DNI levels outside the EU.
Findings of the investor survey
As mentioned above, the specific survey to investors focused specifically on the DBs perceived by
this type of stakeholders, taking into account the system-level DBs (at the TIS level) and,
additionally and to some extent, the resources, capabilities and competencies (RCCs) of those
investors. A distinction between the two CSP technologies (parabolic trough (PT) and solar tower
(ST)) was made. Differently from the expert elicitation, which focuses on the DBs to all CSP
technologies in the past (until 2018) and the future (up to 2030), the investor survey was focused
on past DBs only.
The following table summarises the results of the analysis. It identifies the main drivers and
barriers for either PT or ST, as perceived by investors. Drivers and barriers differ to some extent
between PT and ST, especially regarding the drivers.
First, the main drivers for parabolic trough include both aspects of the technology (maturity,
expected performance and dispatchability) as well as features of investors (previous technological
experience, previous project realization experience and accumulated knowledge). It is quite logical
that the maturity of the technology as well as knowledge and experience accumulation are key
drivers of the technology, given that it is the most mature CSP design and the one which has
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attracted most investments in deployment. The fact that it is mature, proven and with a good
performance record is obviously very attractive for investors. In addition, there is some path
dependency regarding the influence of accumulated experience and knowledge in the firm when
taking the decision to invest. This suggests the important role not only of external context
conditions to the firm and the features of the technology, but also internal factors to the firm such
as RCCs.
On the other hand, the only relevant driver for investments in solar tower, according to investors,
is dispatchability. This is also quite a logical result, given its lower maturity level when compared to
parabolic trough and the much lower past investments (and, thus, accumulated experience) in this
technology in the past.
Regarding barriers, an interesting and a priori unexpected result is the discouraging role played by
administrative processes, construction permits and grid connection both for parabolic trough and
solar tower. This certainly signals a role for policy intervention which mitigates those barriers.
Regarding the major differences between PT and ST, technological maturity is a strong driver for
PT, while it is neutral for ST, dispatchability is a driver for both, yet a bit more pronounced for ST,
the availability of standardized major components is a large driver for PT, while it is a barrier for
ST, previous experience accumulated by firms is a large driver for PT as described above while it is
much less so for ST. The aspects of energy and general policy (including framework and targets)
are very similar drivers/barriers to PT and ST. Internal financing and expected rates of return are
also similar across the two configurations, as are administrative procedures and obtaining
different kinds of permits etc.

Table 5 Summary of the investors’ survey: drivers and barriers to CSP deployment in the EU in
the past.
DRIVERS

BARRIERS

PARABOLIC TROUGH
-Maturity.
-Expected performance.
-Dispatchability.
-Previous technological experience.
-Previous project realization experience.
-Accumulated knowledge.
-Administrative processes
-Construction permits
-Grid connection

SOLAR TOWER
-Dispatchability

-Thin markets for solar-specific components
-Administrative processes
-Construction permits
-Grid connection

Source: Del Río & Kiefer (2018).
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2.3

Synthesis: an analytical framework on the drivers and
barriers to the use of the cooperation mechanisms for CSP
in the EU in the future.

The characteristics of the analyses carried out in deliverables 4.1 and 4.3 have some
commonalities, but also some differences between each other. Highlighting those commonalities
and differences is relevant in order to understand how both analytical frameworks can be
integrated.
On the one hand, both analyses try to identify and rank drivers and barriers using a combination of
methodologies which include a literature review which lead to a preliminary list of drivers and
barriers and consultation to relevant stakeholders in order to assess their relevance in different
periods (past and future).
However, they also differ in several key respects. First, and most importantly, their objective is
different. Whereas the aim of task 4.1 was “to better understand those factors that have affected
renewable energy cooperation in Europe”, task 4.2 tries “to identify the drivers and barriers to CSP
deployment in the EU”. Second, and as a result of the different objectives, the stakeholders being
consulted are also different. Task 4.1 focused on one stakeholder category (MS representatives),
whereas in task 4.2 several types of stakeholders (investors, energy experts, the industry
association, policy makers and others) were consulted. Finally, the geographical focus also differs:
while task 4.1 focuses on the 28 EU Member States (including host and off-taker countries which
have used and which have not used the cooperation mechanisms in the past), task 4.2 mostly
focuses on stakeholders from the South of Europe.
As a consequence, and certainly a challenge for the integration of the different analytical
approaches, is that most factors categories do not coincide. This is the case for both the broader
categories, but most importantly, for the specific drivers and barriers included in both analyses.
This requires that all factor categories and particular drivers and barriers in both tasks are
considered in an initial list and that a selection of specific drivers and barriers which are deemed
potentially relevant for task 4.3 is made on a case by case basis.
The analysis in this task 4.3 (deliverable 4.4) has some specificities which need to be taken into
account. Some analytical features are common to the previous tasks, but others are different.
Regarding differences, whereas the assessment of those drivers and barriers was made in the past
and the future in the previous tasks, task 4.3 focuses in the future, in line with the overall aim of
the MUSTEC project. In addition, this task 4.3 consults actors in two different types of countries,
i.e., exporting (or host) and importing (or off-taker), whereas either the 28 MS (task 4.1) or
Southern European MS (task 4.2) were the focus of the analysis.
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Regarding commonalities, there is obviously a thematic overlap between 4.1 and 4.3 (drivers and
barriers to the use of cooperation mechanisms vs. the use of cooperation mechanisms specifically
for CSP) on the one hand and 4.2 and 4.3 on the other (particular focus on CSP). The aim of both
task 4.3 and the preceding tasks is to identify a preliminary list of drivers and barriers with a
literature review and to assess their relevance through the consultation to different types of
stakeholders. This allows us to provide the main link between both task 4.3 on the one hand, and
tasks 4.1 and 4.2 on the other. The connection point is mostly at the level of the literature review
carried out in both 4.1 and 4.2, since then the design of the consultation process in each case
substantially differs in order to accommodate to the different aims and particularities of the
required analyses.
Therefore, all the specific factors from 4.1 and 4.2 were added in an initial list, leading to 59
potential drivers and barriers to the use of cooperation mechanisms for CSP in the EU. 40 of those
factors came from the literature review carried out in task 4.1, whereas the rest (19) were the
result of the literature review performed in task 4.2
Then, we identified which drivers and barriers could be potentially relevant for task 4.3. This was
not the case with all of them. Some (from 4.1) only focused on the cooperation mechanisms but a
link to CSP technology could not be provided. Others (from 4.2) were relevant as drivers and
barriers to CSP, but not all of them were equally relevant in the context of this task. Thus, only
those DBs in 4.2 which were assessed as most relevant by the consulted stakehoders were
selected. The general criteria to initially select the potentially relevant drives and barriers was that
these would be relevant regarding the cooperation mechanisms AND CSP. Thus, the drivers and
barriers were selected on a case-by-case basis taking into account such criterion.
As a result, the following factors from 4.1 which are deemed relevant as drivers and barriers to the
use of cooperation mechanisms for CSP deployment were selected:


Costs savings in MS target achievement



Contribution to improve tech performance and cost reduction in CSP



EU guidance in implementing the cooperation mechanisms



New domestic jobs and industrial opportunities



Move towards creation of internal energy market



Obligation to open support schemes



Alignment with the Paris objectives



Public reaction in importer countries (taxpayers money use)



Heterogeneous regulated energy prices and support schemes



Difficulties in communicating benefits



Resistance to lose sovereignty over energy market
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First mover risk



Public reaction in exporting country (NIMBY)



Public reaction in transit country

On the other hand, there are several drivers and barriers related to CSP deployment which could
be relevant as drivers and barriers to the use of cooperation mechanisms for CSP deployment in
the EU. In principle, this could be the case with all the factors identified in task 4.2. Thus, the
criterion to select them was their relevance, as assessed in task 4.2. As a result, the following
drivers and barriers were chosen:


The dispatchability nature of CSP



Complementarity with PV



Policy ambition (renewable energy targets)



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



Low levels of deployment support in exporting country

The following figure illustrates the aforementioned process leading to an integrated analytical
framework.

Figure 1 Illustrating the analytical framework.
Characteristics of the analysis:
• Methodology: Literature
review + dedicated
questionnaire only to 28 MS
policy makers (1 single
stakeholder category)
• 2009-2020 vs post 2020
• Several factor categories
• Host vs Off-taker countries
• Successful vs Non-successful
countries

TASK 4.3 (Deliverables 4.1 and 4.3)
D 4.1
Cooperation
mechanisms
(Drivers & Barriers)

D 4.3
CSP
(Drivers & Barriers)

Characteristics of the analysis:
• Methodology: Literature
review + expert elicitation +
investors survey (it covers
various stakeholder
categories)
• 2017-2020 vs post 2020
• Various factor categories
(some coinciding with 4.1 and
some not)

TASK 4.3 (Deliverables 4.4)
Common features to D 4.1 and D 4.3:
• 2009-2020 and post 2020
• Some coinciding factor categories
Different features:
• Various stakeholder categories
• Will focus in only 2 countries :
Spain and Germany
Timing:
• Deadline: December 2018
Proposed Methodological steps:
1) Identify most relevant (top) Drivers
and barriers from 4.1 and 4.2
(combination of key factors)
2) Check for possible missing
combinations
3) Expert elicitation survey with
experts in Germany and Spain

Task 4.3 Objective and expected outcomes:

Drivers and Barriers to the
CSP Cooperation Mechanisms

Objective: Identify obstacles to the use of the
cooperation mechanisms for CSP in the EU in
the future. This task will combine and
integrate the findings of the previous two
tasks in order to identify and prioritize the
factors which could determine the success or
failure of cooperation mechanisms for CSP in
the future.
Substasks/Expected outcomes:
1) A framework which integrates the two
analytical frameworks designed in the
previous two tasks (4.1 and 4.3) will be
elaborated for this task
2) A ranking of the (perceived) drivers and
barriers to the use fo the cooperation
mechanisms for CSP in the future taking
into account different countries and
periods.
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Source: Own elaboration.

3. METHOD.
As a result of the literature reviews carried out in tasks 4.1 and 4.2, two lists of potentially relevant
factors were obtained. One of this lists included factors which were acting or could potentially act
as drivers and barriers to the use of cooperation mechanisms for RETs (see 2.1), whereas the other
list included drivers and barriers to CSP deployment in the EU in the past and the future (see 2.2).
As mentioned above, an analysis of each factor was carried out in order to assess if they were
relevant as drivers and barriers to the use of cooperation mechanisms for CSP in the future. These
led to the aforementioned reduced list of 19 factors in 2.3, 14 were from task 4.1, and the other 5
were from task 4.2.
Whereas the other analyses focused on the past and the future, the lack of use of this mechanism
specifically for CSP made it less interesting to ask about the past. Therefore, the focus of this task
is on the future drivers and barriers to the use of the cooperation mechanisms specifically for CSP,
which is also in line with the overall goal of the MUSTEC project.
Accordingly, a survey was launched asking directly different types of stakeholders in different
types of countries (a potential host and a potential off-taker) to fill a short on-line questionnaire.
The two countries chosen were Spain as a potential exporting country (host) and Germany as a
potential importing country (off-taker). These countries were chosen for several reasons.
Regarding the exporting country, this was due to the fact that, currently, virtually all CSP capacity
in Europe is deployed in Spain and that some researchers from MUSTEC are from institutions
located in this country, which makes it easier to access key stakeholders. The choice of Germany
is related to several reasons: 1) Germany being the main electricity consumer and, thus, one
potential importer of electricity from other countries; 2) similarly to the case of Spain, some
researchers are from institutions located in this country; 3) Germany has already been involved in
a successful cooperation agreement with Denmark (where both countries opened support scheme
to PV); 4) Germany has already implemented the obligation to partially open their support
schemes; 5) Germany has remarkable interest (both from an industry as well as from a research
point of view) in this technology; 6) the rapid and ambitious decarbonization pathway for
Germany implies a sharp increase in variable renewables which may exacerbate the need to
import dispatchable electricity (such as the one produced by CSP). The above mentioned reasons
seem to indicate that among other EU countries, Germany could potentially be interested in acting
as an off-taker country for CSP cooperation projects in Spain.
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Regarding key stakeholders to be interviewed, the initial idea was that, for the exporting country,
CSP project managers, energy experts, public decision makers and grid operators would be
interviewed. Key stakeholders in the importing country would include public decision makers,
electricity distribution companies and grid operators.
The survey was launched in September/October 2018, as part of join efforts of WP3 and WP4
partners, and potential participants could fill the questionnaire until December 14 th 2018. The
following table shows the questionnaire.

Table 6 Questionnaire.
[If the interviewee is from either a potential importing country, e.g., Germany, or a potential exporting country, e.g.,
Spain] Please, indicate how the following factors may act as either a driver or a barrier for your country to get involved
in joint projects for CSP in the very short term (2018-2020) and the medium term (post 2020). For each factor, please
indicate with an X the degree of importance (from -3, very important barrier to 3, very important driver).

How will each factor influence the use of joint projects for CSP in your country
in the post 2020 time period? -3 (very important barrier)---0 (not relevant)---3
(very important driver)
-3
-2
-1
0
1
2
3
Costs savings in MS target
achievement
Contribution to improve tech
performance and cost reduction in
CSP
EU guidance in implementing the
cooperation mechs
New domestic jobs and industrial
opportunities
Move towards creation of internal
energy market
Obligation to open support
schemes
Alignment with the Paris objectives
Public reaction in importer
countries (taxpayers money use)
Heterogeneous regulated energy
prices and support schemes
Difficulties
in
communicating
benefits
Resistance to lose sovereignty over
energy market
First mover risk
Public reaction in exporting
country (NIMBY)
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Public reaction in transit country
The dispatchability nature of CSP
Complementarity with PV
Policy ambition (renewable energy
targets)
Higher costs of CSP than other
renewables (on LCOE basis)
Low levels of deployment support
in exporting country.
Source: Own elaboration.

The online survey that was launched between the months of October and December 2018. 36
stakeholders accessed the survey and 21 complete results were obtained.
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4. MAIN RESULTS
The following figure shows the results of our survey on the drivers and barriers to the use of
cooperation mechanisms for CSP in the EU in the future. As mentioned above, respondents to the
questionnaire could answer on a 1 to 7 scale, where 1 indicates “very important barrier” and 7
indicates “very important driver” The red bars indicate that the respondents have (on average)
regarded this factor as a driver, whereas the blue ones indicate that this is a driver. Annex I
provides full details on the answers per respondent and item.
Interestingly, neither drivers nor barriers dominate the picture. 10 factors appear as drivers (Costs
savings in MS target achievement, Contribution to improve tech performance and cost reduction
in CSP, EU guidance in implementing the cooperation mechanisms, new domestic jobs and
industrial opportunities, move towards creation of internal energy market, obligation to open
support schemes, alignment with the Paris objectives, the dispatchability nature of CSP,
complementarity with PV, policy ambition (renewable energy targets)) and another 10 appear as
barriers (public acceptance issues in importer countries (taxpayers money use), heterogeneous
regulated energy prices and support schemes, difficulties in communicating benefits, resistance to
lose sovereignty over energy market, first mover risk, public reaction in exporting country
(NIMBY), public reaction in transit country, higher costs of CSP than other renewables (on LCOE
basis), low levels of deployment support in exporting country, existing interconnections
capacities). Note that an average of the scores provided per factor has been calculated, without
the respondent being forced to respond to a list of factors which was predefined as being either
“driver” or “barrier”. Therefore, whether the factors are seen as either a driver or a barrier is
contingent upon the (average) answers provided by the respondents. In fact, in some cases, a
factor has been regarded as a driver by some respondents and as a barrier by others.
According to the responses to our questionnaire, the most relevant drivers to the use of the
cooperation mechanisms for CSP in the future include the dispatchability nature of CSP, new
domestic jobs and industrial opportunities, complementarity with PV and policy ambition
(renewable energy targets)(in descending order of importance). The least relevant drivers are
contribution to improve tech performance and cost reduction in CSP, costs savings in MS target
achievement, obligation to open support schemes and move towards creation of internal energy
market (also in descending order of importance).
Therefore, a main feature of the technology (dispatchability) in the context of an increasing
penetration of intermittent RES (PV or wind) is regarded as main influential positive factor in the
use of the cooperation mechanisms for CSP. The relevance of the local development opportunities
created by CSP deployment (probably only in the host country) is also considered as a main driver.
Finally, policy framework conditions and, particularly, policy ambition regarding renewable energy
targets is deemed a very relevant factor in this context. A result worth commenting is that cost
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savings, which was regarded as a relevant driver of the use of cooperation mechanisms in general
is not considered as a very significant driver to the use of cooperation mechanisms specifically for
CSP.
Regarding barriers, the higher costs of CSP compared to other renewables (on an LCOE basis),
heterogeneous regulated energy prices and support schemes, resistance to lose sovereignty over
energy market and existing interconnections capacities are regarded as the most relevant barriers
(in descending order or importance). Public reaction in the different countries (transit, exporting
(NIMBY) and importer countries (taxpayers money use)) are regarded as the least relevant
barriers.
Overall, these results stress the importance of market and policy fragmentation across the EU as
main obstacles to the use of the cooperation mechanisms for CSP, together with one feature of
the technology (comparatively high costs of CSP). These results suggest a case for an EU-level role
in encouraging a greater coordination or harmonization of support schemes and enhanced
interconnection capabilities.
Our results suggest that, among the most relevant factors that explain the drivers and barriers to
the use of the cooperation mechanisms for CSP in the future we can find both drivers and barriers
to CSP deployment (i.e., those considered in task 4.2) and drivers and barriers to the cooperation
mechanisms (i.e., those considered in task 4.1), both with a similar level of importance. However,
it is interesting to note that the factors which acted as drivers of the technology (as found in task
4.2) play a more important role as drivers to the use of cooperation mechanisms for CSP than the
drivers to the use of the cooperation mechanisms in general. In contrast, the opposite is true
regarding the barriers: the most relevant barriers to the use of the cooperation mechanisms for
CSP are mostly relevant barriers to the use of the cooperation mechanisms in general, whereas
(with the exception of “the higher costs of CSP compared to other renewables (on an LCOE basis)”)
barriers to CSP deployment are relatively less important as barriers to the use of the cooperation
mechanisms for CSP.
Unfortunately, our results cannot be compared to previous contributions in the literature, since
there is a lack of studies on the topic.
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Figure 2 Most relevant drivers and barrier to the use of the cooperation mechanisms for CSP in
the future.
Existing interconnections capacities
Low levels of deployment support in exporting country
Higher costs of CSP than other renewables (on LCOE
basis)
Policy ambition (renewable energy targets)
Complementarity with PV
The dispatchability nature of CSP
Public reaction in transit country
Public reaction in exporting country (NIMBY)
First mover risk
Resistance to lose sovereignty over energy market
Difficulties in communicating benefits
Heterogeneous regulated energy prices and support
schemes
Public reaction in importer countries (taxpayers money
use)
Alignment with the Paris objectives
Obligation to open support schemes
Move towards creation of internal energy market
New domestic jobs and industrial opportunities
EU guidance in implementing the cooperation mechs
Contribution to improve tech performance and cost
reduction in CSP
Costs savings in MS target achievement

1

2

3

4

5

6

7

Source: Own elaboration. Note: Scale of 1 to 7, where 1 indicates very important barrier and 7 indicates very
important driver.

These results should be taken with care since a main limitation of this study is that there is no aim
of statistical representativeness in the answers provided by the respondents. However, although
the number of our respondents (24) can be considered relatively low in absolute terms, it may
represent a high share of those who are simultaneously familiar with CSP technology and the
Cooperation Mechanisms of the Directive which, according to our own experience and the work
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carried out in the other tasks of WP4 of this project, is likely to be rather low. In the respective
analyses in task 4.1 and task 4.2, we found out that some of those who are experts in the
cooperation mechanisms are not familiar with CSP technology and, particularly, with the drivers
and barriers to CSP deployment. And, the other way around, some of those who are familiar with
CSP technology are not knowledgeable about the cooperation mechanisms.
In addition, it is not possible to clearly distinguish between the views of host and off-taker
countries since it has not been possible to identify the specific type of stakeholder completing the
survey. However, we have tried to proxy it through the language used to answer the
questionnaire, assuming that those answering the Spanish questionnaire are stakeholders in a
potential host country (Spain) and those answering the German questionnaire are stakeholders in
a potential off-taker country (Germany). However, for those answering the English questionnaire
we could not make such assumption and, thus, those stakeholders remain “neutral” in the
aforementioned sense. The following tables provide those results distinguishing between the
Spanish respondents (16), German respondents (5) and English respondents (3). The comparative
results show that large differences cannot be observed. This is confirmed by the t-tests that we
have carried out, which do not show statistically significant differences among the three groups 3.
Stakeholders seem to have a very wide vision of drivers/barriers and exporting country
stakeholders are probably conscious of the drivers/barriers in the importing countries and
viceversa. All in all, it should be taken into account the low number of survey responses and the
uneven distribution among the groups.

3

These t-tests are not provided in this report, but are available from the authors upon request.
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Figure 3 Most relevant drivers and barrier to the use of the cooperation mechanisms for CSP in
the future (answers per language used to complete the survey).
Existing interconnections capacities
Low levels of deployment support in exporting
country
Higher costs of CSP than other renewables (on LCOE
basis)
Policy ambition (renewable energy targets)
Complementarity with PV
The dispatchability nature of CSP
Public reaction in transit country
Public reaction in exporting country (NIMBY)
First mover risk

English

Resistance to lose sovereignty over energy market
Difficulties in communicating benefits

German

Heterogeneous regulated energy prices and support
schemes
Public reaction in importer countries (taxpayers
money use)

Spanish

Alignment with the Paris objectives
Obligation to open support schemes
Move towards creation of internal energy market
New domestic jobs and industrial opportunities
EU guidance in implementing the cooperation
mechs
Contribution to improve tech performance and cost
reduction in CSP
Costs savings in MS target achievement

1

2

3

4

5

6

7

Source: Own elaboration. Note: Scale of 1 to 7, where 1 indicates very important barrier and 7 indicates very
important driver.
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5. CONCLUSIONS.
This report has provided an integrated analytical framework to identify the drivers and barriers to
the use of cooperation mechanisms for CSP deployment, empirically identified those drivers and
barriers to the use of those mechanisms in the future with the help of a literature review and
ranked them according to the views of different types of stakeholders.
The analytical framework integrates the conceptual frameworks developed in the previous tasks of
work package 4 on the drivers and barriers to the use of the cooperation mechanisms (task 4.1)
and on the drivers and barriers to the deployment of CSP in the EU in the past and the future (task
4.2) as well as their findings. In both tasks, in-depth literature reviews of the specific drivers and
barriers were carried out and different types of stakeholders (representatives of MS, investors in
CSP, energy experts and other actors) were surveyed in order to rank the importance of different
drivers and barriers. Those drivers and barriers which came out as relevant in those tasks, and
which were also deemed relevant factors influencing the potential use of the cooperation
mechanisms for CSP deployment in the future, were considered in task 4.3.
Whereas our review of the literature and the findings from previous tasks suggests the relevance
of several drivers and barriers, our empirical analysis based on a survey to different types of
stakeholders suggests that neither drivers nor barriers dominate the picture. 10 factors appear as
drivers and another 10 appear as barriers. According to the responses to our questionnaire, the
most relevant drivers to the use of the cooperation mechanisms for CSP in the future include the
dispatchability nature of CSP, new domestic jobs and industrial opportunities, complementarity
with PV and policy ambition (renewable energy targets)(in descending order of importance).
Regarding the barriers, the higher costs of CSP compared to other renewables (on an LCOE basis),
heterogeneous regulated energy prices and support schemes, resistance to lose sovereignty over
energy market and existing interconnections capacities are regarded as the most relevant barriers
(in descending order or importance). Public reaction in the different countries (transit, exporting
(NIMBY) and importer countries (taxpayers money use)) are regarded as the least relevant
barriers.
Our results suggest that, among the most relevant factors that explain the drivers and barriers to
the use of the cooperation mechanisms for CSP in the future we can find both drivers and barriers
to CSP deployment (i.e., those considered in task 4.2) and drivers and barriers to the cooperation
mechanisms (i.e., those considered in task 4.1), both with a similar level of importance.
Finally, the comparative results show that large differences cannot be observed between the three
groups of respondents answering the questionnaire according to its language (Spanish, German
and English), which is taken as a proxy of the type of countries (host or off-taker) that they
represent.
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ANNEX
DETAILED RESPONSES TO THE QUESTIONNAIRE PER RESPONDENT AND ITEM.
Nº

Costs savings
in MS target
achievement

Contribution
to improve
tech
performance
and
cost
reduction in
CSP

EU guidance
in
implementing
the
cooperation
mechs

1

7

7

2

6

3

New
domestic jobs
and industrial
opportunities

Move
towards
creation
of internal
energy
market

Alignment
with
the
Paris
objectives

Public
reaction in
importer
countries
(taxpayers
money use)

Obligation
to
open
support
schemes

Heterogeneous
regulated
energy
prices
and
support
schemes

Difficulties
in
communicating
benefits

5

5

7

7

5

3

1

1

6

6

6

6

6

6

7

2

2

7

5

6

6

5

7

6

3

5

4

4

3

3

5

7

3

2

7

4

3

2

5

6

4

4

6

6

5

4

2

2

2

6

7

6

7

7

6

6

6

6

6

1

7

2

3

4

6

6

6

4

1

2

2

8

7

6

5

7

6

5

5

3

3

2

9

4

7

6

7

6

5

5

3

3

2
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10

0

0

0

0

0

0

0

0

0

0

11

0

0

0

0

0

0

0

0

0

0

12

0

0

0

0

0

0

0

0

0

0

13

7

6

6

6

5

5

6

6

2

2

14

2

5

7

7

6

6

7

2

3

3

15

5

7

5

6

1

5

4

4

1

4

16

6

4

5

5

4

6

6

2

2

2

17

7

6

4

7

5

5

6

4

0

3

18

7

7

7

7

4

7

6

2

1

2

19

7

5

4

7

6

7

7

4

2

3

20

1

3

7

6

6

7

5

2

1

2

21

4

6

6

7

4

2

5

2

1

3

22

0

0

5

7

5

0

6

2

1

3

23

5

4

4

4

5

4

5

2

3

5

24

7

7

7

7

7

4

7

4

1

4

Note: Scale of 1 to 7, where 1 indicates very important barrier and 7 indicates very important driver. 0 indicates no answer was given.

Nº

Resistance to

First mover

Public

Public

The

Complementarity

Policy
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Higher

costs

Low levels of

Existing

lose
sovereignty
over energy
market

risk

reaction
in
exporting
country
(NIMBY)

reaction
transit
country

in

dispatchability
nature of CSP

with PV

ambition
(renewable
energy
targets)

of CSP than
other
renewables
(on
LCOE
basis)

deployment
support
in
exporting
country

interconnections
capacities

1

3

2

3

0

7

4

6

1

2

3

2

3

4

6

4

7

6

6

2

2

2

3

2

2

5

4

7

7

7

2

4

3

4

4

4

1

3

7

7

7

4

2

2

5

1

3

3

4

7

6

5

1

3

3

6

1

2

3

2

7

7

7

3

3

4

7

2

4

1

1

7

4

4

1

2

1

8

1

2

4

4

7

6

7

2

3

1

9

3

2

2

4

6

6

5

2

2

3

10

0

0

0

0

0

0

0

0

0

0

11

0

0

0

0

0

0

0

0

0

0

12

0

0

0

0

0

0

0

0

0

0

13

4

4

4

4

6

6

6

2

3

2

14

4

3

6

6

6

6

6

3

4

7
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15

1

2

6

4

7

7

7

1

2

1

16

3

3

4

4

7

7

7

2

4

2

17

4

3

3

3

6

6

7

1

3

2

18

1

3

4

4

6

6

7

2

3

3

19

2

4

1

4

6

6

7

1

2

2

20

3

3

2

3

7

7

4

2

3

1

21

4

2

2

1

6

6

5

1

2

2

22

2

4

3

2

7

6

7

1

2

4

23

4

3

2

4

6

6

5

4

3

3

24

1

1

4

4

7

7

7

1

1

1

Note: Scale of 1 to 7, where 1 indicates very important barrier and 7 indicates very important driver. 0 indicates no answer was given.
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