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ABOUT THE PROJECT 

In the light of the EU 2030 Climate and Energy framework, MUSTEC- Market uptake of Solar 

Thermal Electricity through Cooperation aims to explore and propose concrete solutions to 

overcome the various factors that hinder the deployment of concentrated solar power (CSP) 

projects in Southern Europe capable of supplying renewable electricity on demand to Central and 

Northern European countries. To do so, the project will analyse the drivers and barriers to CSP 

deployment and renewable energy (RE) cooperation in Europe, identify future CSP cooperation 

opportunities and will propose a set of concrete measures to unlock the existing potential. To 

achieve these objectives, MUSTEC will build on the experience and knowledge generated around 

the cooperation mechanisms and CSP industry developments building on concrete CSP case 

studies. Thereby we will consider the present and future European energy market design and 

policies as well as the value of CSP at electricity markets and related economic and environmental 

benefits. In this respect, MUSTEC combines a dedicated, comprehensive and multi-disciplinary 

analysis of past, present and future CSP cooperation opportunities with a constant engagement 
and consultation with policy makers and market participants. This will be achieved through an 

intense and continuous stakeholder dialogue and by establishing a tailor-made knowledge 

sharing network.  
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EXECUTIVE SUMMARY 

This report identifies the main market conditions for CSP in Europe. Germany and France were 

selected as EU countries that are potential major importers of CSP electricity. There, we look at 

seasonality of demand, development of import volumes and the degree of achievements for their 

RES targets to assess a potential need and business case for importing CSP. Spain and Italy were 

chosen as EU countries that are major potential exporters of CSP electricity. There, the energy mix 

and RES options in the country, the type of support that could be expected for CSP projects (also 

opportunities for cross-border support, which again links back to importing countries), and other 

specific characteristics were assessed to determine these countries’ qualification for export.  

The data and country analysis do not provide a business case for CSP imports in Europe for the 

status quo. As the potential importer countries do not exhibit an urgent need for importing 

renewable electricity for their target fulfilment in general or specifically CSP as a dispatchable 

renewable technology more specifically, it is difficult to establish a business case for export at the 

moment. Furthermore, the potential importer countries assessed currently have lower wholesale 

electricity price levels than the potential exporter countries, making an exchange even more 

unlikely. The third large impediment is that the potential exporter countries have several urgent 

issues to solve concerning their national grid (Italy) or their interconnection target (Spain), such 

that the near future seems unlikely to offer chances for cooperation.  

Therefore, this report also focuses on a potential future energy system - and how respective 

developments in prices and demand might enable a case for CSP exchange in the longer term. For 

the analysis, Spain and Germany were picked as the focal areas, due to their predispositions and 

the higher likelihood to engage in CSP exchange in the nearer future. This is due to two main 

factors: a) Spain has already deployed a substantial amount of CSP and is considering expansion in 

the mid-term future (up to 2025 and 2030 – and b) Germany is open to cooperation and has 

considered importing electricity in the past. In the mid-term future, a business case might arise 

there due to changes in the electricity system (increased demand, higher fluctuations etc.).  

The main impediments currently lie in the support policies (least-cost, not taking into account 

system value of the CSP technology as a dispatchable source of electricity) and lacking 

transmission grid infrastructure (especially between countries). If Spain (or Italy) would decide to 

specifically support CSP deployment, this would provide a valuable resource to balance the 

national electricity system – not least after decommissioning their coal fired power plants. In the 

longer term (2030), given an improved interconnection of European countries, this technology 

could then be used to provide clean energy on demand to high-renewables systems in e.g. 

Germany or France. Summarizing, the right political steps have to be taken in a) support for CSP, 

b) interconnections and c) a favorable market design – creating a business case for CSP in the 

medium or long term.  
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These policy decisions depend on three main dimensions – first EU wide decarbonisation goals and 

their implementation in the member states, second, the electricity market design in the member 

states for accommodating large shares of (variable) renewables and third the electricity 

infrastructure, especially concerning interconnectors between countries. The EU decarbonisation 

strategy is favourable towards a high-renewable electricity system. This strategy is in turn likely to 

have an impact on a market design that values flexibility as given by CSP highly and makes the 

deployment of this technology economically feasible. Finally, the EU interconnection targets and 

ambitions towards integrating the EU electricity grid further are also beneficial when it comes to 

CSP deployment for cooperation. The future development of electricity markets in the EU 

therefore provides several opportunities for CSP to play a role. Nevertheless, there has to be a 

political will to either support the technology directly or create these favourable conditions at a 

national level.  
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1 INTRODUCTION 

This report identifies the main market conditions for CSP (concentrated solar power) in Europe. To 

this end, the following data has been collected. For EU countries that are major potential 

importers of CSP electricity (Germany and France): seasonality of demand, development of import 

volumes, degree of achievements for their RES targets. For EU countries that are major potential 

exporters of CSP electricity (Spain and Italy): the energy mix and RES options in the country, the 

type of support that could be expected for CSP projects (also opportunities for cross-border 

support, which again links back to importing countries), and other specific characteristics were 

assessed. As there are no prior experiences with RES cooperation, only a hypothetical need was 

outlined. This framing provides further guidance for the development of future policy pathways in 

WP7. Aside of this qualitative and semi-quantitative assessment of the different market 

conditions, an econometric assessment of the market value and the merit order effect of 

(renewable) electricity was intended. Specifically, it was planned to compare the market value of 

PV (historic assessment) to the market value of CSP (econometric analysis using a synthetic feed-

in-profile or using the profile of a real plant e.g. in Spain). However, after some preliminary 

assessments we saw that the business case is currently non-existent: first, there are currently no 

crucial balancing needs (seasonal or intra-day) in the potential importer countries and second, the 

price differentials (intra-day) as well as average prices do not make a business case to import 

under current market conditions. These predispositions will become clearer when going through 

the following case studies. We decided to instead perform a qualitative analysis of the future 

potential needs of CSP, depending on how the electricity system develops.  

This document is thus structured as follows: first, the main market conditions for CSP in Europe 

are outlined, as are those for cooperation. Then we go into the country cases – Germany and 

Spain have been selected as main case countries, due to their predispositions and the higher 

likelihood to engage in CSP exchange in the nearer future. This is due to two main factors: a) Spain 

has already deployed a substantial amount of CSP and is considering expansion in the mid-term 

future (up to 2025 and 2030 – and b) Germany is open to cooperation and has considered 

importing electricity in the past. Italy and France are also examined, but at a less detailed level, as 

the likelihood for engaging in CSP exchange is a lot smaller for these case countries. Then, an 

outlook is given, taking into account developments in market design and different scenarios for 

developments of demand and deployment of variable renewable energy. This outlook summarizes 

three key factors of crucial importance for CSP deployment: EU and national goals for renewables 

deployment, market design and grid infrastructure. Then, conclusions sum up the findings of the 

analysis.  
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2 MAIN MARKET CONDITIONS FOR CSP IN EUROPE 

2.1 European policy 

According to the JRC CSP platform, with an increased efficiency of component and price reduction, 

it could be feasible that 11 % of electricity will be produced by solar thermal electricity by 2050. 1 In 

the European framework, a total installed capacity of 28 GW is foreseen (IEA, 2014). This shows, 

that in principle, at EU level, CSP seems to be a part of the renewable technology portfolio. 

Currently, there are some EU-wide regulations which could foster and facilitate the expansion of 

CSP and in that respect the potential export of solar thermal electricity – for instance the 

regulation on cooperation mechanisms (European Commission, 2009). In addition, the electricity 

interconnection and the PCI (projects of common interest) targets could help incentivize 

deployment of CSP as a dispatchable renewable energy source. Both targets foster cross-border 

electricity exchanges and could be beneficial towards countries cooperating also in terms of 

renewable electricity exchange (European Commission, 2017a), (European Commission, 2017b), 

(European Commission, 2013).  

2.1.1 Interconnection 

All EU countries are supposed to achieve interconnection of at least 10% of their installed 

electricity production capacity by 2020. This means that each country should have electricity 

cables in place that allow at least 10% of the electricity produced by its power plants to be 

transported across its borders to neighboring countries.2 According to the European Commission 

expert group on interconnection targets, not all member states will reach this target (European 

Commission, 2017c) – in the following, we will see how the selected case countries stand in their 

target achievement. The Commission furthermore adopted a medium-term Communication on 

the 2030 electricity interconnection target of 15% (European Commission, 2017d). 

  

                                                           
1 http://s3platform.jrc.ec.europa.eu/concentrated-solar-power 
2https://ec.europa.eu/energy/en/topics/infrastructure/projects-common-interest/electricity-

interconnection-targets 



 

 

 

 
The market environment for CSP projects in Europe (D6.1)  5 

 

2.1.2 Projects of common interest 

Projects of common interest (PCIs) are key infrastructure projects - especially cross-border 

projects that link the energy systems of EU countries. They aim at helping the EU achieve its 

energy policy and climate objectives: affordable, secure and sustainable energy for all citizens. 

Further, they should help the long-term decarbonisation of the economy in accordance with the 

Paris Agreement. Every two years, the European Commission draws up a new list of PCIs. 3  

A PCI project must have a significant impact on energy markets and market integration in at least 

two EU countries, boost competition on energy markets and help the EU's energy security by 

diversifying sources. It should further contribute to the EU's climate and energy goals by 

integrating renewables. The selection process gives preference to projects in priority corridors, as 

identified in the TEN-E strategy. 4 

Aside of funding, PCIs also receive preferential treatment concerning the regulatory process, i.e. 

they only have to deal with one legal entity and benefit from a streamlined process. The European 

Commission adopted the third list of Projects of Common Interest (PCI) in November 2017 

(European Commission, 2017d). 

2.2 Importer countries - Case study: Germany 

The assessment will focus on Germany as a main potential importer country, which is especially 

interesting due to the legal requirement to open its renewable energy support scheme. Germany 

is one of the largest European markets with a high electricity demand. Has long been on track to to 

meet its 2020 targets for generation of electricity from renewable sources (RES-E) (Bolintineanu, 

2016). Currently, the share of renewables of total electricity supply has been above 40% all of 

2019, in March 2019 it even reached 57%.5 

Nevertheless, especially considering the phase-out of nuclear and coal-fired power plants, future 

needs for dispatchable electricity are likely to rise. Importing CSP could be one option to fulfill 

these needs. As the German authorities had already once considered this idea on a larger scale,6 

the legal considerations are much further progressed than in other potential importer countries.  

2.2.1 Target Setting in Germany 

Germany's long-term goal is to become extensively greenhouse gas-neutral by 2050. This is based 

on the target in the Paris Agreement to achieve global greenhouse gas neutrality in the second 

                                                           
3 https://ec.europa.eu/energy/en/topics/infrastructure/projects-common-interest 
4 https://ec.europa.eu/energy/en/topics/infrastructure/projects-common-interest 
5 https://www.energy-charts.de/ren_share.htm?source=ren-share&period=monthly&year=2019 
6 The Desertec Initiative (https://dii-desertenergy.org/), launched in 2009 had explored the potential for 

renewables in the MENA region for cooperation with Europe.  

https://dii-desertenergy.org/
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half of the century. The medium-term target is to cut greenhouse gas emissions in Germany by at 

least 55 percent by 2030 compared to 1990 levels. 

The EU 2020 target of providing 18% of final energy consumption by renewable energy is likely to 

be missed (Clean Energy Wire, 2018), due to the heating and transport sector. It is, however as 

stated beforehand, on track concerning its renewable electricity generation. The expansion of this 

generation has decreased in the last years, mainly due to the introduction of renewable energy 

auctions which delayed the deployment for a few years.  

2.2.2 (Renewable) Electricity Supply in Germany 

Germany currently has 99,676 MW of renewable electricity installed. Over 90% of this electricity is 

variable (on- and offshore wind and solar PV installations). This means, that their supply has a daily 

variability as well as a seasonal one.  

Figure 1Figure 2 show the variation for an exemplary month in first wind and then solar generation. 

We can see that there is a great bandwidth – e.g. wind power provided almost 60% of net supply 

on the first of January but this generation might drop to a rough 5 % which was seen on the 20th 

for example.  

 

Figure 1: Share of wind power of daily net electricity generation in January 2019, Germany (source: www.energy-
charts.de) 

The same holds for solar power, which can be seen below. Often, these two electricity sources 

balance each other out to a certain extent, i.e. in hours of high wind generation there is little sun 

and vice versa. This does not hold at all times however. It is interesting to see, that German 

expenses for balancing went down with the expansion of variable renewable sources: “since 2011 

wind and solar energy nearly doubled while reserve requirements and reserve activation declined 

by around 50%” (Koch and Hirth, 2018). This so-called “balancing paradox” is however not due to 

http://www.energy-charts.de/
http://www.energy-charts.de/
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the electricity mix but rather to quarter-hourly trading and a carefully implemented market design 

with imbalance charges (Koch and Hirth, 2018). This shows that the current need for dispatchable 

(renewable) electricity seems to be relatively moderate, at least from a cost perspective.  

 

Figure 2: Share of solar power of daily net electricity generation in January 2019, Germany (source: www.energy-
charts.de) 

Altogether, renewable electricity currently covers 31% of total generation in Germany (IEA, 2017). 

The capacity installed is quite substantial such that a record high of 100% of electricity was 

supplied by renewable sources for the first time on the first of January in 2018 (Amelang, 2018) 

and a few times since.  

  

http://www.energy-charts.de/
http://www.energy-charts.de/
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The variability of fluctuating renewables also has an impact on electricity spot prices (see e.g. 

Welisch et al., 2016). A price curve for one exemplary month is shown in Figure 3. 

 

 

Figure 3: Hourly electricity spot prices in Germany in January of 2019 (source: www.energy-charts.de) 

Electricity spot price fluctuations in Germany are however relatively moderate. In 2018, the 

average day-ahead price was at 43 €7. However, it could rise to 50-60 € in 2030 (Deliotte, 2018), 

depending on different policy approaches chosen and market developments. Provision of ancillary 

services was at 1.464,9 Mio € in 2017 –  increased by 518,2 Mio € compared to  the previous year 

(BNetzA, 2019). Developments of these costs are hard to apprehend up to 2030, as they depend 

on a variety of factors that are difficult to determine. Implementing CSP and cross-border 

electricity exchanges might be a factor to lower the costs for ancillary services in the future.  

  

                                                           
7 https://www.energy-charts.de/price_avg_de.htm?price=nominal&period=annual&year=2018 
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2.2.3 Electricity Demand in Germany  

Looking into potential future developments of demand shows, that with increased energy 

efficiency, demand might be lower, but depending on the level of electrification that comes with 

the Energiewende, levels could also rise. In all scenarios envisaged however, it can be seen, that 

peak loads and fluctuations throughout the day will remain high or increase, due to e.g. higher 

electrification of transport (Elsland et al., 2017). 

 

 

Figure 4: Mean load curve in the base year and 2030/2035 for different scenarios (Elsland et al., 2017) 

Peak loads in 2030 can reach 85 GW according to (Elsland et al., 2017) – in certain  highly 

developed urban regions in the South of Germany, this would mean an increase of up to 62%. A 

new study by the German Energy Agency (dena) shows, that these developments would make 

electricity storage competitive and less costly than keeping conventional power plants for 

balancing services (dena, 2014). This could thus also improve the business case for cooperation 

and for dispatchable electricity providers (BMWi, 2017) - such as CSP. 
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Figure 5: Mean load curve for electric vehicles for the base year, and estimated for 2030 or 2035 in different scenarios  

(Elsland et al., 2017) 

Currently, electricity demand of electric vehicles is relatively negligible, as can be seen in Figure 5. 

Electric vehicles will however influence the system load substantially in the future (this is just one 

example, heat pumps will have a similar effect for instance). It is very well visible that peak load 

during midday will increase substantially with a large electric fleet and that these peaks will also 

occur during night time in winter. The different scenarios outline future electricity needs and how 

fluctuations in demand throughout the day might become more extreme, depending also on 

complementary measures.  

Seasonality of demand is currently not a pressing issue in Germany due to oversupply of electricity 

and relatively stable demand. Short-term flexibility provision, especially in the 15min intra-day 

auctions currently was estimated at a value of 26,500 €/MW/year for a hypothetical perfect 

condition8 CCGT plant in the year 2015 (Goutte and Vassilopoulos, 2017). Depending on the 

changes in the future electricity system concerning supply and demand as described above, the 

need for flexible renewable sources might become more prevalent, making a business case for CSP 

more likely than nowadays. A study by (Roos and Bolkesjø, 2018) for example shows that total 

system cost might rise by 0.6-8.6% due to provision of reserves.  

  

                                                           
8 Perfect meaning immediate ramp up and down by definition of the authors.  



 

 

 

 
The market environment for CSP projects in Europe (D6.1)  11 

 

 

2.2.4 Electricity Imports and Exports from and to Germany 

Another important factor to consider for a potential importer country are the electricity flows that 

leave or enter the country and the price differentials that occur. In Figure 6, one can see that 

during the last eight years, Germany has been a net exporter – due to its large overcapacities. It is 

also clearly visible that the exports increased substantially over time. 

 

 
Figure 6: Physical flows of electricity from and to Germany between 2010 and 2017 (B. Burger, Fraunhofer ISE, data: 
TSOs and ENTSO-E, source: www.energy-charts.de) 

 

Austria, Switzerland and the Netherlands are the three main net importer countries that receive 

power flows from Germany. Specifically, for the year 2017, they received 15, 15.6 and 13.8 TWh 

respectively. Smaller amounts flowed to the Czech Republic and Poland. Germany on the other 

hand received power from France (4 TWh), Denmark (1.2 TWh) and Sweden (1.9 TWh) (Burger, 

2017).  

Aside of the physical flows, the prices achieved for these quantities are very important when 

trying to determine whether or not there is a business case for importing electricity from third 

countries. In the year 2017, price imports were priced slightly but not significantly higher at an 

average of 38.31 €/MWh compared to 35.57 €/MWh received for exported electricity (Burger, 

2017). Figure 7 shows the development of these prices over the period between 2006 and 2017. It 

can be seen that the imports became slightly more expensive between 2015 and 2017 – before, 

they were mostly below the price level of the exports.  



 

 

 

 
The market environment for CSP projects in Europe (D6.1)  12 

 

 

Figure 7: Price imports and exports to and from Germany between 2006 and 2017 (B. Burger, Fraunhofer ISE, source: 
www.energy-charts.de) 

The infrastructure needed to allow for these flows is also important: Germany is bound to reach its 

10% interconnection target by 2020 (European Commission, 2017e). Currently, the 

interconnection is at 8.9% (ENTSO-E, 2018). Overall, in 2016 the capacity was 24.125 MW (BNetzA, 

2017). 

2.3 Importer countries - Case study: France 

Another potential importer country could be France, which is geographically situated better than 

Germany towards Spain (as a main potential exporting country). Furthermore, France’s electricity 

wholesale prices are higher than those in Germany, which could provide a business case for 

importing electricity. 

France is quite likely to meet its interconnection target, having already over 9 of the required 10% 

in place. According to their Energy Union Factsheet, France is also likely meet their target for 

renewable electricity deployment in 2020 (European Commission, 2017f). This creates no 

immediate need for importing (renewable) electricity.  

However, France is planning to decommission part of its nuclear capacity (European Commission, 

2017f), which could increase the need for alternative energy sources in the future – especially 

those of dispatchable nature.  

At the same time, France is also exploring their own CSP options: currently, there is a 9 MW plant 

operational9 and Languedoc-Roussillon is on the list of European regions with Energy Policy 

Priority on Concentrated solar power10.  

                                                           
9 https://solarpaces.nrel.gov/ello-solar-thermal-project 
10 http://s3platform.jrc.ec.europa.eu/concentrated-solar-power 
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Summarizing, currently, France is not likely to make use of renewable electricity imports in the 

near future, but could be a candidate to explore CSP itself or import it in the future when nuclear 

decommissioning comes into effect. 

2.4 Exporter countries – Case study: Spain 

This analysis will focus on Spain, as it is currently the only country which has supplied a substantial 

amount of CSP and where ambitions (not mainly political, but from the industry side) aim to 

expand this deployment further. Spain has a stable annual generation of around 5 TWh of CSP 

(Informe Prothermosolar, 2018). Installed capacity is 2.28 GW (Lilliestam, 2018). This makes for a 

total of 2.1% of electricity generation. Overall, 37.4% of the final electricity demand in Spain is 

covered by renewable energy sources. Lead technology is wind, making up 19.1% followed by 

hydroelectric power which accounts for 11.1% (REE, 2019). 

The existing installed capacity of CSP was constructed due to a FIT scheme by the Spanish 

government, which stopped in 2012 (Lilliestam, 2018). Originally, Spain had foreseen to install 

5,079 MW of CSP by 2020 in their NREAP. A new 10 year energy plan set out by the government in 

the framework of their National Energy and Climate Plan (NECP) now adapted this goal (Gobierno 

de Espana, 2019). The NECP promises 4,800 MW of CSP by 2025 but pursuing the expansion 

further and aiming for 7,300 MW in 2030 – the outcome of these plans depends however largely 

on the elected government in place (HelioCSP, 2019). 

2.4.1 Energy Mix in Spain 

Figure 8 shows how the electricity mix in the peninsular Spain11 developed over the past 10 years. 

One can see that the share of renewable energy stayed relatively constant after the year 2012. 

Installed capacity for renewables in the year 2017 was as follows: wind was the lead renewable 

technology with 22,922 MW installed, followed by hydro which had a share of 17,030 MW 

alongside pumped storage with 3,329 MW. Solar PV amounted to a total of 4,439 MW and solar 

thermal electricity ranked at 2,304 MW. The other renewables summed together were a mere 852 

MW and renewable waste came in at 123 MW. The share of the total renewable capacity installed 

amounts to 46.3%. (REE, 2018). The share of renewables of the generation mix is usually around 

40%. In 2017, due to abnormally low rainfalls, which affected the hydro generation, this share 

dropped to 33.7%.  

 

                                                           
11 The Peninsula accounts for 95% of total generation.  
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Figure 8: Evolution of installed power capacity on the Spanish peninsula (MW) [1] Power included 
in other renewables and Cogeneration until 31/12/2014; Source: (REE, 2018). 

The Spanish government has committed to install 3,000 MW of renewable energy each year, in 

order to reach their ambitious goal of 100% renewable generation in 2050. This expansion 

however is based on wind and solar power (Nelsen, 2018) – trying to minimize the support costs.   

2.4.2 RES options in Spain and potential national support schemes for CSP 

Currently, renewable energy support in Spain is determined by auctions, which take place under a 

new support scheme, the “Régimen Retributivo Específico”. It was established in Spain in 2014 to 

succeed the previous one (RES legal, 2018). The tenders so far addressed least cost technologies as 

onshore wind, solar PV and biomass. It is planned to expand the renewables deployment by 3,000 

MW annually. 

Given these pretenses, it is difficult to determine the type of support that could be expected for 

CSP projects. As CSP is currently not competitive with the cheapest technologies, technology 

neutral auctions are not likely to favor an expansion of this technology. If Spain were to decide in 

technology specific support for concentrated solar power, the technology could be better 

supported12. CSP is still foreseen in the renewables expansion plans by the current government, 

but no concrete measures for support are visible. Furthermore, due to new elections, the political 

agenda towards renewables is likely to change soon, so the future of CSP from a political 

perspective remains uncertain in Spain.  

                                                           
12 Technology-specific support is considered in the new NECP, but there are no concrete measures planned 

yet.  
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2.4.3 Electricity Imports and Exports from and to Spain 

Opportunities for cross-border support also depend on existing interconnections and 

infrastructure expansion plans as well as already existing flows of electricity. Currently, Spain lags 

well behind the 10% interconnection target – in 2017, only 5.8% were achieved (European 

Commission, 2017g). The connection to France, which is the relevant infrastructure for the import 

of CSP is currently at 2.8 GW.  

Spain does not have previous experience with RES-E cooperation, although as it was likely to 

overfulfill its 20% target by 2020 – achieving 20.8%, 0.8% had been considered for potential 

cooperation mechanisms established with other countries (Gobierno de Espana, 2010). In its 

Mediterranean Solar Plan (MSP), Spain had also stated a commitment to put in place cooperation 

with third countries (Zervos et al., 2011). However, given the limited interconnection capacities, it 

seems likely that this cooperation would rather be statistical than physical. Furthermore, in the 

NECP, the estimates were adapted – the business as usual scenario estimates 19% of renewables 

as a share in final energy in 2020 (Gobierno de Espana, 2019)  - so the short term does not seem to 

offer potential for exchange. 

2.5 Exporter countries – Case study: Italy 

In their NREAP, Italy mentioned a construction of 600 MW CSP capacity until 2020. At the 

moment, two plants and one demo plant are online, making up altogether roughly 5 MW.13 One 

further plant is under construction in Italy (Lilliestam, 2018), but altogether it seems quite unlikely 

that their originally envisaged goal will be reached. 

Italy’s interconnection target is well underway if accounting for the PCIs planned until 2020. In 

2017, they reported a progress of 8.2% interconnection (European Commission, 2017h). However, 

there seems to be internal bottlenecks and to improve security of supply, Italy should improve it ’s 

electricity interconnection capacities (European Commission, 2017h). Italy’s wholesale electricity 

prices are amongst the highest in Europe, making the business case for a potential export more 

difficult.  

With 33.5% share of final electricity consumption and 17.5% of renewable energy, Italy already 

reached their 2020 goals in 2015. Italy had plans to import renewable energy via the cooperation 

mechanisms in the past (Zervos et al., 2011). Having fulfilled the targets early on would however 

actually make them a good candidate for exporting electricity. Nevertheless, it seems that 

concerning security of supply, high wholesale electricity prices and problems with the grid 

infrastructure, there are some national barriers that have to be overcome before engaging in 

renewable electricity cooperation. 

                                                           
13 https://solarpaces.nrel.gov/by-country/IT 
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3 FUTURE PERSPECTIVES FOR CSP IMPORT 

Overall, electricity generation and therefore electricity prices in Europe are likely to become more 

fluctuating, due to the decrease in conventional (baseload) and the increase in renewable 

(variable) generation. Also, overall electrification of the system and of the economy as such 

(heating and transport sectors) in the course of minimizing greenhouse gas (GHG) emissions 

towards the mid-century (2050) might lead to strong increases of overall electricity demand. 

Although the European Commission’s recent study “A clean planet for all” assumes a decrease in 

overall levels of demand after 2020 (European Commission, 2018). Even if overall levels of demand 

will not rise, fluctuations will become more extreme, as shown in the German case study. Also, 

other studies, e.g. (Perez-Linkenheil, 2017) make this projection. These authors say that extreme 

price fluctuations can be anticipated in Europe from 2026 on. This leads to opportunities for 

storage and other new technologies, which could also create a larger demand for CSP. Depending 

on the market design (remuneration for flexibility, as discussed in the German case study) in 

potential importer countries, a business case could arise for dispatchable technologies like CSP.  

3.1 EU decarbonisation strategy for 2050  

In the European Commission’s new strategy outlined as “A clean planet for all”, CSP finds mention 

as a renewable source for decarbonisation, offering the potential to also generate heat and being 

dispatchable. On a broader level, the communication also states that renewables are probably the 

key pathway to decarbonisation (European Commission, 2018). Both mentions are positive, the 

first one, showing the Commissions’ interest in CSP as a technology and the second one because a 

high-renewables scenario requires a high amount of balancing – this strategy might indicate 

political will as well as a potential market/need for CSP. A potential competitor mentioned would 

be biomass, combined with CCS, which, however, raises more questions on food security and 

biodiversity as the sources for biomass are not endless (European Commission, 2018). CCS itself is 

furthermore still costly and has issues with public acceptance in several member states.  

Maximizing the deployment of renewables and the use of electricity for decarbonisation is 

mentioned as one of the key pillars towards a clean long-term energy future (European 

Commission, 2018). This finding also results from other assessments, as e.g. seen through pathway 

modelling of the energy supply perspective in the SET-Nav project.14 These EU-wide ambitions 

shape a positive outlook for CSP deployment. However, whether or not the technology will 

actually emerge as one of the solutions to our future decarbonisation portfolios largely depends 

on the respective member state’s policy decisions and their markets, which leads us to the next 

section.  

                                                           
14 http://www.set-nav.eu/content/pages/results 
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3.2 Market design 

As mentioned already in the German case study, a well-implemented market design with 

imbalance charges can help lower balancing costs. If generators have the incentive via price signals 

to react towards shifts in demand, less balancing needs occur overall. Whereas these effects are 

positive in terms of lowering costs, for CSP they could be negative in the sense that they do not 

create sufficient revenues for the technology to be profitable. However, we are currently looking 

at situations with around 30 to 40% renewable electricity penetration – in a higher RES scenario, 

with 80 or even 100% renewable electricity shares, balancing needs would increase inevitably.  

And CSP seems to be a good filler technology, having also one crucial advantage: being renewable 

itself.  

 

Figure 9: Flexibility sources for a high-renewable energy system and the costs involved (Source: 
(Miller, 2015)) 

Figure 9 shows a variety of options to bring the sufficient amount of flexibility to a high-

renewables system. CSP finds no direct mention but could be aligned into the flexible generation 

and storage categories. We further see, that there are a variety of options, a lot of them cheaper – 

but as most likely a technological portfolio and a variety of innovative solutions for market design 

will be necessary to achieve the previously outlined ambitious decarbonisation goals, it is not 

unlikely that CSP will find its role.  
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Looking at reserve markets, ideally market prices should reflect the system value of the reserve 

(IRENA, 2017). If this were achieved adequately, CSP would have a good chance of being a reserve 

provider in future energy systems. Geographical dispersion is one of the other crucial necessities 

for a system with a large share of variable renewable energy (IRENA, 2017). This calls for a market 

design that facilitates cross-border trading and integrates different countries’ markets – with 

adequate price signals, trading infrastructure, but most importantly the necessary grid 

infrastructure – which leads us to the next point.  

3.3 Electricity infrastructure 

Besides providing affordable and flexible low-carbon electricity generation, the second of the main 

challenges that were pointed out by the European Commission are investing in a grid that can 

accommodate higher shares of fluctuating renewables. For the latter, CSP could be an option, if 

not right now, then potentially in a future system. The former challenge is a prerequisite to 

accommodate larger shares of CSP, especially when it comes to exchanging them between 

countries. The 15% interconnection target by 2030 is a promising policy goal that might foster 

future exchanges – as soon as potential exporter countries get their national grids and bottlenecks 

under control, having a more strongly interconnected Europe provides new opportunities for CSP 

in the future.  

This is also confirmed, particularly for Spain, by other developments: the Iberian Peninsula 

Integration is one of the focal points of the 2018 Ten-Year-Network-Development Plan (TYNDP) by 

ENTSO-E. The so-called ST2030 Export Scenario of the ENTSO-E TYNDP shows Spain as an exporter 

country (ENTSO-E, 2018). The 2018 Ten-Year-Network-Development Plan further states, that 

failure to take action and increase interconnections between European countries beyond 2020 

could yield cost differences in electricity prices of up to 600% (ENTSO-E, 2018). This is of course a 

scenario which would be ideally avoided. However, it shows the potential of integrating electricity 

markets and that furthermore, even without coherent political action, the case for integrating 

economies and expanding the grid for increased electricity exchange could emerge for mere 

economic reasons.  



 

 

 

 
The market environment for CSP projects in Europe (D6.1)  19 

 

4 CONCLUSIONS 

Even though CSP provides a clean and dispatchable source for electricity that might aid to balance 

systems with high renewables shares, the data and country analysis as shown beforehand do not 

provide a business case for CSP imports in Europe for the status quo. The potential importer 

countries (Germany and France) do not exhibit an urgent need for importing renewable electricity 

for their target fulfilment in general or specifically CSP as a dispatchable renewable technology 

more specifically, it is difficult to establish a business case for export at the moment. Furthermore, 

the potential importer countries assessed, currently have lower wholesale electricity price levels 

than the potential exporter countries (Italy and Spain), making an exchange even more unlikely  - 

the emergence of the technology for domestic use is nevertheless also an option and is not 

dependent on these price differentials. The third large impediment is that in the potential 

exporter countries have several urgent issues to solve concerning their national grid (Italy) or their 

interconnection target (Spain), such that the near future seems unlikely to offer chances for 

cooperation. Therefore, this report closes by taking a closer look at a potential future energy 

system - and how respective developments in prices and demand might enable a case for CSP 

exchange in the longer term. 

In the longer term the EU aims for a near fully decarbonized energy system and many member 

states have announced 100% renewable electricity generation or similarly ambitious 

decarbonisation scenarios by 2050. These future energy systems would be characterized by a high 

penetration of variable renewables creating fluctuations in the energy supply as well as higher 

peak demand, due to electrification of transport and other sectors. Market designs that set the 

appropriate price signals and reflect the correct value of flexibility are then likely to make CSP 

deployment profitable. That said, whether or not this technology is deployed on a large scale can 

also be a political decision (technology-specific support, PCI support, support of R&D) – as is of 

course the market design. Furthermore, to make use of the CSP technology in an EU wide setting, 

existing grid infrastructure and interconnections between member states have to be 

strengthened. Summarizing this report, it can be said that there is potential for CSP in the future 

electricity markets of Europe, but it is dependent on a variety of policy choices. 
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WHO WE ARE 

The MUSTEC consortium consists of nine renowned institutions from six European countries and 

includes many of the most prolific researchers in the European energy policy community, with 

very long track records of research in European and nationally funded energy policy research 

projects. The project is coordinated by Centro de Investigaciones Energeticas, Medioambientales y 

Tecnologicas-CIEMAT.  
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