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1. Objetives of the WP8 

The main objective of Work Package 8 is to build the large transnational critical mass required by 
the call. To this goal, the rest of organizations belonging to the EERA JP-CSP are included here in 
order to provide a clear European added-value around the SHIP topic. Another objective of this 
WP is to create the needed pillars to, later on, translate the developed foreground to the industry 
(i.e., moving the know-how to higher TRLs), creating in parallel a consolidated European structure 
on SHIP research. The collaboration within the INSHIP consortium to address this WP is also 
considered an essential element. Such goal will be achieved through: 

 Wide collection of inputs from relevant defined stakeholders with regard to existing and 
optimized innovation strategies and socio-economic impact scenarios 

 Assessment of existing and improved interaction models between research actors and key 
European stakeholders on SHIP technologies 

 Definition of a long-term framework to active collaboration between research actors and 
the industry. 

By means of specific surveys, the existing innovation strategies with regard to SHIP research and 
development will be collected and analysed. Qualitative and quantitative results of such strategies 
and also lessons learnt will be assessed to outline and propose a suitable European strategy. 
Prepared survey will be distributed among a complete list of relevant defined stakeholders 
(previously identified). More precisely, within this Task 8.2 current socio-economic impact of SHIP 
development and deployment in Europe will be initially stabilized (using also specific surveys 
addressed to previously defined stakeholders). After this initial step, different socio-economic 
scenarios will be analysed considering the European SHIP strategy outlined in previous Task. To this 
end, specific surveys will be prepared and distributed, together and in parallel with the activities 
indicated within Task 8.4. 

2. Content of Deliverable 

The deliverable contains information only about the European countries (together with the UK and 
Turkey) that are part of the INSHIP consortia, these being: Austria, Cyprus, France, Germany, 
Greece, Italy, Portugal, Spain, Turkey and the UK. Unfortunately, sufficient information to build 
certain sections of the deliverable was not available for some countries. That is the case of the UK 
and Turkey for the future scenarios, and France and Portugal for the more detailed baseline 
scenarios. However, some extra information regarding Portugal and France has been added in the 
Annexes.  

The structure of the document is as follows:  

 First, the methodology followed through the deliverable is described. The methodology is 
divided in stablishing a baseline scenario where the actual situation of the industry heat 
demand and the SHIP deployment is evaluated per country and sector and projecting 3 
different future scenarios based on the current situation of the different countries. For the 
evaluation of these future scenarios a series of socio-economic indicators are evaluated.  

 Second, the scenarios by country are described. A brief introduction about the country is 
given then current and future scenarios are analysed. Additional information about the 
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different regulations and SHIP or solar thermal support schemes per country is provided in 
this section.  

 Third, a European perspective comparing the baseline scenarios for the different countries 
analysed is described.  

 Finally, in the annexes the distributed surveys and the extra information about France and 
Portugal are found.  

3. Methodology 

Socioeconomics is the social science that studies how economic activity affects and is shaped by 
social processes. In general, it analyses how societies progress, stagnate, or regress because of their 
local, regional or global economy. Socioeconomics often focus on the social impact of economic 
change. The methodology proposed here consists of two main points: 

 Stablishing current socio-economic impacts of SHIP development and deployment in 
Europe using surveys addressed to previously defined stakeholders.  

 Analysing socio-economic scenarios considering European SHIP-strategy  

The overall objective is to assess the status quo on implemented SHIP, installed collector area, 
substituted fossil fuels in order to evaluate and identify the technical and economic feasible HSIP 
potential. Based on this, available and necessary funding and financing schemes will be 
evaluated, to achieve the maximum impact in terms of created jobs, taxes, etc. The deliverable 
will be segmented in two steps: 

a. Assessment of a Baseline Scenario 

The first step for the establishment of baseline scenario was the analysis of the industrial heat 
demand per country, sector and temperature level and a final estimation of the SHIP potential in 
each of the countries. In order to analyse the SHIP potential for the industry in Europe data on 
industrial heat demand and its distribution by sector and temperature range (i.e. low T<100⁰ C; 
medium 100⁰ C<T<400⁰ C; and high T>400⁰ C) was gathered. Statistical data and European 
databases were consulted. The information was collected from diverse sources including: Eurostat 
(https://ec.europa.eu/eurostat/de/home); Solar Heat Worldwide (http://www.iea-shc.org/solar-
heat-worldwide-past); REN21 (http://www.ren21.net/) and many other European and international 
publications and reports. Preliminary conclusions are shown in the following figures (1 and 2).  

 

Fig. 1 Temperature-level distribution of the Industrial heat demand in EU-27 for 2016 [Pardo et al. 
2012]. 
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Overall, the industrial sector demands more high temperature heat (i.e. >400⁰ C) but there are 
important differences when we took a closer look at the different sectors.  

 

Fig. 2 Temperature and sector breakdown of the industrial heat demand (in PJ/y) in EU-27 for 2016 
[Pardo et al. 2012, Eurostat]. 

This same exercise was done for each of the countries and the analysis was complemented with 
information regarding most commonly used energy sources per country, sector and temperature.  

The second step was to gather information about SHIP facilities installed in the European Union. The 
starting point was the Solar Heat for Industrial Processes – SHIP database (http://ship-
plants.info/solar-thermal-plants) that AEE INTEC has already created within the framework of the IEA 
Task 49/IV. This online database contains a worldwide overview on existing solar thermal plants 
which provide thermal energy for production processes for different industry sectors. Each plant 
description contains information about e.g. the size of the collector field, collector technology or 
integration point in the production process. Within this task a survey was distributed in order to 
update/correct specific data such as collector area installed, investment costs, country of origin of 
the collectors, etc. in Europe that is contained r was missing in the SHIP database. Data was also 
compared to be in accordance with solar thermal world 
(http://www.solarthermalworld.org/content/world-map-solar-process-heat-specialists-2017).  

The third step was to collect information (also from each of the partner countries) to answer certain 
questions related to the indicators that could determine the implementation of SHIP projects. The 
following indicators were considered:  

 Total installed area and power per country 
 Working places linked to solar thermal systems  

o regional working places 
 National efforts (i.e. national subsidies, programs, enforcement strategies) 
 Taxes paid linked to solar thermal systems and respectively national budget 

o National incomes from solar taxes and in general information about the solar 
national tax system  

o Dependences between subsidies and installed solar area 
o Ratio of solar tax income to state budget  
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o National “losses” linked to the replacement of fossil fuels 
 Companies’ gains linked to solar thermal energy supply (i.e. investment vs. revenues) 
 National job creation linked to solar thermal 

For steps 2 and 3 a survey addressed to previously defined stakeholders was used. The survey was 
distributed within the INSHIP consortium. The first approach was to distribute it at a national level to 
stakeholders, solar companies, solar associations and networking partners within the consortium. 
However, little success was achieved by this approach. A second questionnaire in the form of a 
fillable excel sheet was again distributed this time only to national contacts within the INSHIP 
consortium. The content of the questionnaire can be seen in the annex.   

The baseline scenario was then built based on the gathered information from the partners and the 
data collected from the SHIP database maintained and updated by AEE INTEC. Following a 
bottom-up approach this information was used to estimate: 

 SHIP total installed solar thermal capacity (MW and m2) per country 
 SHIP average investment1 (€/kW) per country 
 Distribution of SHIP plants per country 
 Distribution of SHIP plants per sector in each country 
 Distribution of SHIP plants per collector in each country 
 Subsidies and tax frame in each country 

If available data is enough, these parameters will be split by collector technology. 

b. Assessment of the future scenarios 

Next, based on the current situation of the SHIP plants in each country (% of the industrial demand 
covered by SHIP), three future scenarios will be projected from 2019 until 2050:  
 

 A "business as usual" scenario, where projections are developed considering no 
political/market change in the deployment of SHIP and so an increase (%) of SHIP coverage 
corresponding to that of the status quo will be considered. 
 

 An optimistic scenario or "advanced market deployment scenario", where the % is 
increased in order to comply with the EU objectives set for 2050 which require to reduce the 
CO2 emissions by at least 80% below 1990 levels. In support of this objective, the European 
Climate Foundation (ECF) initiated a study to establish a fact base behind this goal and 
derive the implications for European industry, particularly in the electricity sector. The 
implications for the industry are a 40% reduction in the emissions from 1 Gt CO2/y to 0,6 Gt 
CO2/y by 2050. This has been computed assuming that SHIP should provide at least the 40% 
of the industrial heat demand by 2050.  

 

 
1 The data available in the SHIP database regarding Capex investment is the turnkey costs which 
include solar collectors, piping, support construction, storage, design, commissioning after subsidies.  
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Fig 3. European Climate Foundation (ECF) highlights a plausible combination of abatement levels 
across sectors that achieves the stipulated 80% target for EU-27 emissions by 2050.  

 
 Finally, a pessimistic scenario, where projections are developed considering a yearly 

increase in market SHIP deployment half of the BAU scenario.  
 
For each of the scenarios, the following socio-economic indicators were evaluated per country2:   
 
Industrial heat demand (Qu):  
 

 The total energy demand per country and sector for 2009 and 2016 was extracted from 
Eurostat.  

 The distribution of the total energy demand into heat and temperature levels (low, medium 
and high) was based on the percentage distribution for 2009 described in: Pardo et al. 
(2012) "Heat and cooling demand and market perspective", JRC.  

 Only heat demand values corresponding to low and medium temperature heat are taken 
into account as potentially covered with SHIP.  

 Due to available roof areas, the economic size of solar plants and other boundary 
conditions, the total low to medium temperature heat demand was reduced to a 
maximum of 3,8% of the total heat demand per country3,4. This is considered as the 
technical SHIP potential.  

 The projection of the industrial heat demand per country till 2050 was inferred from the 
energy scenarios portrayed in the European report: "EU energy, transport and GHG 
emissions trends to 2050. Reference scenario 2013 ".  

 
2 The baseline year was 2016. All the values are referred/calculated based on this year.  

3 Task 33/IV – Potential for Solar Heat in Industrial Processes 

4 Müller, T. et al.: PROMISE – Produzieren mit Sonnenenergie, Potenzialstudie zur thermischen 
Solarenergienutzung in österreichischen Gewerbe - und Industriebetrieben within the Fabrik der Zukunft (BMVIT) 
Subprogram, Final report 2004 
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Fig 4. Energy scenarios till 2050 per country portrayed in the European report: "EU energy, transport 
and GHG emissions trends to 2050. Reference scenario 2013 ".  

 
Collector area needed (A): the collector area needed to cover the energy demand is determined 
roughly according to the following formula: 

A = Qu/ (I * ηcol) * 1/SF  

A: Area of solar collector needed [m2] 
Qu: energy demand/energy to be produced [MWh] 
I: Yearly average solar radiation on plane [kWh/m2 y] 
ηcol: Efficiency of the collector at working T (-) 
SF: solar fraction (-) 
 
The values for the yearly average solar radiation were extracted from the European PVGIS 
(https://re.jrc.ec.europa.eu/pvg_tools/en/tools.html) tool for each country. The efficiencies as a 
function of T for each collector were those considered in the following table:  

Working T <80⁰ C 80-120⁰ C >120⁰ C 

FP 
max 0,85 

0,80 
0,75 

0,55 <0,35 <0,35 
min 0,75 0,35 

ET 
max 0,7 

0,68 
0,65 

0,60 <0,55 <0,55 
min 0,65 0,55 

PT 
max 

0,75 0,75 
0,75 

0,73 0,7 0,7 
min 0,7 

FC 
max 

0,59 0,59 0,57 0,57 0,57 0,57 
min 

 
Extracted from the Spanish report:  Evaluacion del potencial de la energia solar termica en el 
sector industrial. Estudio Tecnico PER 2011-2020. Madrid, 2011. 
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Low temperature heat demand was assumed to be covered by ETC (Evacuated Tube Collector) 
and FPC (Fat Plate Collector) and medium temperature heat demand was assumed to be 
covered by PT (Parabolic Through Collector-small) and FC (Fresnel Collector). The SF were 
considered for to be between 0,4 to 0,70 depending on the latitude of the country.  
 
Investment: which is the sum of the CAPEX and OPEX estimated as follows. The CAPEX was 
estimated considering not only the investment cost in the solar collectors but also installation, HTF, 
piping system, control system, system acquisition, etc. The data source for the Capex of SHIP 
systems is the "Solar Heating and Cooling Technology Roadmap" from the European Technology 
Platform on Renewable Heating and Cooling which estimated in 2016-2017 for SHIP projects:  
 

 For T < 100⁰ C (low temperature systems), non-concentrating systems incl. Storage 350 €/m2  
 For T < 250⁰ C (medium temperature systems), concentrating: system price excl. Storage 400 

€/m2.  
 
The OPEX was calculated based on the data of DIDSolit assuming 28 years lifetime as a 20% of the 
total CAPEX.  
 
Yearly fuel cost savings: assuming natural gas as the main used and the most cost-effective fuel to 
produce thermal power in the future. The yearly fuel cost saving is calculated as: 

Fs = Qu * Cf 

Fs: fuel costs saved [EUR] 
Qu: yearly thermal production [MWh] 
Cf: Fuel cost (NG) per country [EUR/kWh] according to Eurostat data for the second half 
of 2018. See graph below. 
 

 
Fig 5. Natural Gas cost (EUR/kWh) per country according to Eurostat data for the second half of 
2018. 

Avoided CO2 per year, computed using the standard emission coefficient for the type of “unused 
fuel”: 

CO2a = Qu * Cg 

CO2a: CO2 avoided [tCO2] 
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Qu: Industrial demand [MWh] 
Cg: LCA standard emission factor for natural gas [tCO2-eq/MWh] which is estimated as 
0.237 (IPCC, 2006) 

Jobs created (based on secondary data from report IRENA 2019 or assuming that 80% of the fixed 
costs are assigned to pay employees and dividing by average national salary of employees 
working in the electricity generation and distribution sector) 

E = A * Ce 

E: number of employees  
A: installed surface (m2) 
Ce: employment estimated coefficient: 0,02 jobs/m2 (estimated from case studies) 

 

4. Socio-economic scenarios by country 

 

a. Austria 

Austria has an area of 83879 km2, a population of nearly nine million people and a nominal GDP of 
$477 billion. Austria consistently ranks high in terms of GDP per capita, due to its highly industrialized 
economy, and well-developed social market economy. Austria produces more than half of its 
electricity by hydropower. Together with other renewable energy sources such as wind, solar and 
biomass powerplants, the electricity supply from renewable energy amounts to 62,89% of total use 
in Austria, with the rest being produced by gas and oil power plants. Nuclear power is forbidden by 
law in the country.  

Energy sources in industry: The industrial energy sources of the country are depicted in the graph 
below and after gas and electrical energy (34 and 23% respectively), REs and solid fuels are the 
most used energy sources in the same percentage (~15%) followed by petroleum products.  

 

Fig. 6 Industrial energy sources in Austria in 2016 (% out of total energy demand) [Eurostat]. 
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Industrial process heat demand: The following graph shows the amount of heat (% out of total energy 
consumption) that each of the industrial sectors in Austria demanded during 2016.  

 

Fig. 7 Total annual energy demand (including heat) and heat demand (PJ) of the industrial sector 
in Austria for the year 2016. [Pardo et al. 2012; Eurostat]. 

Iron and Steel together with non-ferrous metals and non-metallic minerals are the sectors with 
higher percentual heat demand. Actually, more than 50% of their energy demand is used in form 
of heat. In absolute terms the paper and pulp industry is also a great consumer although the 
percentage of heat represents around a 38% of the total energy demand of the sector.  

Also, the heat demand of sectors such as textile, food or chemical industries are important too (i.e. 
~30%). In total, industrial heat demand in 2016 accounted for the 43% of the total industrial energy 
demand which was a total of 147 PJ/y. However, the temperature level distribution of this heat 
demand is important for the implementation of solar technologies, the following graph shows this 
distribution.  
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Fig. 8 Left. Total industrial heat demand (PJ/y) distribution by temperatures. Right. Temperature and 
sector breakdown of the industrial heat demand (%) and absolute values in the table (PJ/y) in 
Austria for the year 2016. [Pardo et al. 2012; Eurostat]. 

High temperature heat accounts for around 64% of total industrial heat demand. The low and 
medium heat demand accounts for a 35% of the total heat demand or in absolute terms 52,4 PJ/y.  

In Austria the Iron and Steel industry is the largest consumer of heat (i.e. 65 PJ/y) and is also the 
sector with the largest high temperature demand (more than 90%) followed by the non-ferrous and 
non-metallic mineral products sectors in terms of high temperature demand percentage. However, 
in terms of absolute energy demand, the second largest sector in Austria is the paper and printing 
industry with around 27 PJ per year. In terms of medium temperature demand the largest 
consumers are in this order paper and printing, food and drinks and again the steel sector although 
in percentage terms the textile sector is also important. The low temperature largest consumers are 
the food and drinks and paper and printing sectors (i.e. 7,94 and 7,36 PJ at low temperature 
respectively).  

If we now take a look at the energy sources of the country by sector, the largest consumer (iron 
and steel) uses mainly solid fuels and gas. The second largest consumer, the paper and printing 
industry, consumes mainly REs (around a 40%). Petroleum and gas are by far the most used sources 
of energy (46% and 18% of the total mix).  
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Fig. 9 Energy source and sector breakdown of the industrial energy demand in Austria for the year 
2016. Absolute values in TJ5/y (in the table) [Eurostat].  

If we now cross reference the sources of energy with the temperature levels by sector, we can see 
that those sectors with high temperature needs use mainly solid fuels, gas and electrical energy. A 
remarkable fact in Austria is that the non-metallic minerals sector uses the highest percentage of 
waste heat (almost a 20% of its total demand) followed by the chemical/petrochemical industry 
with almost a 10%. The share of REs in total is around a 7% and the sectors using a larger share are 
the wood and paper industries with around 40-50% of their total demand. These sectors consume 
more medium to low temperature energy. The sectors of food, drinks and tobacco together with 
ore extraction/mining-quarrying and textile sector are also low and medium temperature 
consumers but their share of REs is low (19%, 0,1% and 0,8% respectively).  

i. Baseline scenario of SHIP in Austria 

The following graph shows the statistics regarding SHIP plants in Austria. Data has been extracted 
from the SHIP database http://ship-plants.info/ and gathers the SHIP projects installed from 1994 to 
2018. 

 
5 1PJ = 1000 TJ 
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Fig. 10 Collector area (m2) installed per SHIP project (27) in Austria (up left) investment costs (EUR) 
per project (bottom left) and collector area and number of projects per year (right). Source: SHIP 
database (last accessed: July 2019)  

Mainly FPC, one PTC installation for processing and preserving fruits and vegetables and one 
Fresnel project for building refrigeration.  

Total installed solar thermal capacity in industrial applications 

 

 
Total FPC ETC 

Area installed (m2) 8324 <100 m2 
100-400 

m2 
>600 m2 25 m2 500 m2 

SHIP Power installed  5,1 MWth <50 kW <300 kW >400 kW 10 kW 200 kW 

Number of projects 27 23 4 

Average area per project 
(m2) 

308       
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Average total investment in SHIP plants 

 

 
 Total 

FPC 

<100 m2 
100-400 

m2 >600 m2 
Average investment (€/kW) 606 642 671 332 

Average investment (€/m2) 391 415 425 210 

Total industrial heat demand (med and low T)  52 PJ    
Technically feasible Industrial heat demand 
potentially covered by SHIP (med and low T)6  

5,7 PJ 
3190 MW7 

   

% already covered by SHIP plants8 0,16 %    
 

Geographical distribution of SHIP plants  
The distribution of SHIP projects in Austria is mainly in the states of Steiermark (Styria, SE) and Ober-
österreich (Upper Austria, N) in that order, although a few projects can be found near Vienna and 
in the border with the lake Constanza.  

 

Distribution of SHIP plants per sector and type of collector 

 

   

The food and beverages sectors in Austria have the highest number of solar projects in operation 
(10), followed by the manufacturing sector of machinery and basic metals. The heat is used mainly 
in operations for general heating and cleaning. FPC are by far the most used solar collectors in the 
country.  

 
6 According to ‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’ the real or technical potential of SHIP in 
industrial processes in European countries is assumed to be around a 3.8% of the total heat demand. Following this 
reference, the total low and medium energy heat demand has been reduced to meet this 3.8% criteria.  

7 The technical potential in terms of capacity (MW) has been calculated based on the values displayed in: Table 2. of the 
‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’. In the case of Austria, for example, the capacity of SHIP to 
be installed per PJ produced per year has been estimated to be ~ 555 MW/PJ y. The EU-25 average is between 387 - 484,5 
MW/PJ y.  

8 SHIP Power installed (MW) / Technically feasible Industrial heat demand potentially covered by SHIP (med and low T) (MW).  
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Support scheme 

In Austria, heating and cooling from renewable energy sources is supported through an incentive 
scheme on the level of the individual federal states (“Länder”). 

Summary of support schemes: The most substantial form of supporting small-scale RES heating and 
cooling is provided by the Environmental Assistance in Austria (UFI) programme. There are special 
investment incentives for solar thermal installations, heat pumps, geothermic and biomass heating 
plants. 

1. Subsidy I (Environmental Assistance in Austria - UFI) 

The Environmental Aid Act (UFG) provides for the general support of schemes to protect the 
environment. The UFG is divided into several fields of action; incentives to use energy from RES in 
the heating and cooling sector are provided in the Environmental Assistance in Austria (UFI) field of 
action. An annual budget of maximum € 130 million between 2009-2021 is granted for different 
purposes of environmental assistance by the Austrian Federal Ministry for Sustainability and Tourism 
(BMNT). For 2017-2021 the annual budget stands at € 80 million.  

As part of the environmental assistance, promoting small-scale RES heating and cooling is applied 
at a federal level carried out through the national corporate environmental support programme 
(UFI – betriebliche Umweltförderung im Inland). There are special investment incentives for solar 
thermal installations, heat pumps, geothermal energy and biomass heating plants, especially for 
businesses. All projects eligible for support are listed on the website of the settlement agency 
Kommunalkredit Public Consulting GmbH (KPC): https://www.umweltfoerderung.at/alle-
foerderungen.html. 

On the other hand, the 9 federal states offer different measures for the enhancement of energy 
efficiency or the increased use of renewable energy in the area of advisory services or also 
investment subsidies. Depending on the project, either the subsidy is granted additionally to the UFI 
or the grants are mutually exclusive. Especially concerning support schemes for private individuals 
in the scope of housing subsidies or for farmers in the agricultural sector, guidelines and eligibility 
criteria might vary significantly. One of the most outstanding federal states is Styria, granting high 
amounts of subsidies for solar thermal installations or biomass heating plants. The federal state 
government is the authority responsible for subsidies granted on the federal state level.  

Therefore, the final amount of subsidies depends strongly on where the applicant resides. Different 
offers of the federal states (for businesses) are listed on the following website (in German):  

https://www.wko.at/Content.Node/Service/Umwelt-und-Energie/Nachhaltigkeit-und-
Umweltmanagement/Energie-und 
Umweltfoerderung/Betriebliche_Umweltfoerderung_in_den_Bundeslaendern.html  

In principle, the investment grants for measures supporting the use of energy from renewable 
sources in the heating and cooling sector differ according to technology. Usually, a flat rate of de 
minimis support is calculated. “De minimis” allows for aid up to € 200,000 without notifying to the 
European Commission to be provided from public funds over a period of three years. Another 
option for support is the ‘standard reimbursement rate’ which mostly amounts to 30 - 45% of the 
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environment-related investment costs and can be increased through awards (sustainability and 
gas-cleaning awards, etc.) to a maximum of additional 10% (for medium-sized companies) or even 
20% (for small-sized companies). In some cases, the application must be made before the 
beginning of the project and the environment-related investment costs must amount to a certain 
minimum sum (€ 10,000).  

The granting of support requires that the applied measure (for investments > € 1 million: the whole 
operating system) corresponds to the current state of the art and constitutes a substantial relief to 
the environment.  

Eligible technologies 

Solar 
thermal 
energy 

Large solar installations  

 Innovative solar thermal installations with a collector area between 100 and 
2000 m² are eligible.  

Thermal solar installations up to 100 m² 

 Solar installations for hot water supply or part solar space heating including 
casing, heat accumulators and distribution grids with a maximum collector 
area of 100 m²  

Thermal solar installations from 100 m²  

 Solar installations for hot water supply or part solar space heating including 
casing, heat accumulators and the provision of process heat with a collector 
area from 100 m²  

Thermal solar installations < 100 m² (for municipalities)  

Depending on the type of collector used: 

 € 90 per m²  for standard collectors  
 € 117 per m² for vacuum collectors  
 € 75 per m²  for air collectors o Reimbursement max. 30% of investment costs 

Additional support:  

 € 6 per m²  for solar thermal installations with eco-label “Österreichisches Umweltzeichen” 
 € 6 per m²  for installations with parallel wood-fired heating installation Thermal solar 

installations < 100 m² (for companies) 

Depending on the type of collector used:  

 € 150 per m2 for standard collectors  
 € 195 per m2 for vacuum collectors  
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 € 125 per m2 for air collectors  

max. 30% of investment costs  

Additional support:  

 € 10 per m2 for solar thermal installations with eco-label “Österreichisches Umweltzeichen” 
 € 10 per m2 for installations with parallel wood-fired heating installation 

Thermal solar installations > 100 m² (for municipalities)  

 De minimis support: max. 12%  
 Max. € 900 per ton of CO2 reduced  
 Environment-related investment costs: minimum € 10,000  

Thermal solar installations > 100 m² (for companies)  

 De minimis support: max. 20%  
 Support over De minimis limit: max. 40%  
 Environment-related investment costs: minimum € 10,000  

Addressees: Support within UFI is directed primarily at natural or legal persons registered on the 
territory of Austria. The extent of the support/reimbursement might differ for companies, 
municipalities or private individuals. 

2. Subsidy II (Investment Subsidy for solar thermal installations) 

Under the Climate and Energy Funds, a support mechanism for large solar thermal installations is in 
place. The generated heat can be used for industrial processes, the feed-in into district heating 
grids or space and water heating.  

Eligible technologies: The support mechanism is split into 5 categories: • Solar process heat • Feed-
in of solar heat into district heating grids • High solar coverage rates (>20%) in service and 
commerce • Combinations of solar thermal with heat pumps • New technologies and innovation  

Solar thermal 
energy 

Installations with a gross collector surface between 100 – 10,000 m2 are eligible for 
support. Installations have to be finalised by 31 July 2020. 

Amount: The maximum amount of support is differentiated by the 5 categories:  

• Solar process heat: € 700 per MWh up total support of € 750,000  

• Feed-in of solar heat into district heating grids: € 550 per MWh up total support of € 750,000  

• High solar coverage rates (>20%) in service and commerce: € 950 per MWh up total support of € 
750,000  
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• Combinations of solar thermal with heat pumps: € 1,100 per MWh (both solar and heat-pump 
generated)  

• New technologies and innovation: no maximum limit up total support of € 200,000 Furthermore, if 
projects participate in the accompanying research project, the support rates are increased by 
another 50 %. The funding rate for environmentally relevant costs is determined by the collector 
surface area:  

• < 2,000 m2: 40 %  

 Additional 5 % for SME 
 Additional 5% for innovative storage systems 

• 2,001 – 5,000 m2: 30 % • > 5,001 m2: 20 % 

Addressees: All private and legal entities engaging in commercial activities are eligible for support. 

Legal Framework 

The following policies aim at promoting the development, installation and usage of RES-installations 
in Austria: There are four specialisation programmes for RES-installers, numerous quality standards for 
RES installations, an agreement determining the exemplary role of public authorities and a building 
obligation for the use of renewable heating. 

 Certification Programmes for RES installations 
 Exemplary role of public authorities 
 RES-H building obligations 
 Support of RES-H infrastructure 
 Training programmes for installers 

Summary of policies 

 There are four different specialisation programmes for RES-installers:  
o Certified heat pump installer  
o Certified solar heat installer and planner  
o Certified photovoltaic installer and planner  
o Certified biomass heating installer  

 There is no single certification programme for RES installations. However, RES installations 
must meet certain quality standards in order to be able to be eligible for support.  

 The exemplary role of public authorities is based on an agreement concluded between the 
Austrian federal government and the state governments.  

 While RE measures in industrial and commercial buildings are mainly supported at federal 
level through the Environmental Aid Act, RE measures for residential buildings largely fall 
within the sphere of competence of the federal states.  

 There are investment incentives for the integration of RES in order to reinforce the small-
scale regional heat supply in rural areas as well as the expansion of district heating in urban 
centers.  
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Technologies: The available support policies apply for all RES technologies 

Statutory provisions:  

 EEffG (Bundesgesetz über die Steigerung der Energieeffizienz bei Unternehmen und dem 
Bund (Bundes-Energieeffizienzgesetz – Federal Act on the enhancement of energy 
efficiency targeting businesses and the federal government) 

 WKLG (Wärme- und Kälteleitungsausbaugesetz - Heating and Cooling Network Expansion) 
 WKLG-Förderrichtlinie 2015 (Subsidy Guidelines on the Heating and Cooling Network 

Expansion 2015) 
 Article 15a B-VG Agreement (Vereinbarung gemäß Art. 15a. B-VG zwischen dem Bund und 

den Ländern über Maßnahmen im Gebäudesektor zum Zweck der Reduktion des Ausstoßes 
an Treibhausgasen - Agreement pursuant to Article 15a. B-VG between the federation and 
the federal states on measures in the building sector for the purpose of reducing emissions 
of greenhouse gases) 

 UFG (Umweltförderungsgesetz - Environmental Aid Act ) 

ii. Future scenarios of SHIP in Austria 

The following graphs show the results of the three projected scenarios for Austria:  

1. BAU: assuming a yearly increase in installed power equal to the % currently covered by SHIP. 
In the case of Austria this percentage is nowadays a 0,16%   

2. Optimistic: assuming the year increase of installed power sufficient to reach a 40% of the 
total industrial heat demand that could be covered by SHIP by 2050. In the case of Austria, 
an annual increase of 1,3% of the power installed will be enough to reach this 40% in 2050.  

3. Pessimistic: assuming a yearly increase in installed power equal to the half of the % currently 
covered by SHIP, so for Austria a 0,08% was considered.  

 
Evolution and coverage of the Industrial heat demand  
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On the left graph the projected SHIP power needed (MW) in Austria till 2050 is depicted in purple. It 
is foreseen that the efficiency measures will play an important role in the coming years 
corresponding to the slight decrease observed. The area in red represents an increase of the 
installed SHIP power of 1,3% per year with respect to the baseline scenario (2016). This is the 
optimistic scenario that complies with the required 40% coverage by the end of 2050 (see graph on 
the right, where the power is represented as % of the total industrial demand) which corresponds to 
a total power of around 1240 MW. The BAU scenario would reach by 2050 a maximum of 156 MW 
which represents only the 5,12% of the demand. For the pessimistic scenario these numbers are 
reduced to 80,6 and 2,64%.    
 
Collector area needed  
 

These two graphs represent the average collector area needed for low (FPC or ETC) and for 
medium temperature (PT or FC) to supply the power calculated for the different projected 
scenarios. The red area corresponds to the optimistic scenario and requires a total area by 2050 of 
approx. 0,82 million square meters of medium temperature collectors and 1,18 million square 
meters. A total area of around 20 million square meters.  
 
The BAU scenario would need around 0,1and 0,15 million square meters for medium and low 
temperature collectors respectively. For the pessimistic scenario these numbers are reduced to 
0,05 and 0,07 million square meters.  
 
Investment needed and fuel cost savings 
 
Taking into account the projected collector areas needed and the CAPEX and OPEX of the 
different low and medium temperature collector systems, the following graphs show the necessary 
total investment (EUR) and also the saved costs from unused fuel (in this case NG as explained in 
the methodology) for the different scenarios.  
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The investment costs for the optimistic scenario (red area) are around 962 mill EUR accumulated till 
2050. The investment costs for the BAU scenario (blue area) are around 121 mill EUR and for the 
pessimistic (green area) they go down to 62,7 mill EUR by 2050. On the other hand, the money 
saved from the unused fuel (NG) accounts for 25, 3,18 and 1,64 mill EUR for the optimistic, BAU and 
pessimistic scenarios respectively. The saved amount is roughly two orders of magnitude lower than 
the investment costs.  
 
Avoided CO2 and number of jobs created  
 

  

 

The avoided tons of CO2 till the end of 2050 in case the optimistic scenario is fulfilled (red area) are 
around 146∙103 tons. For the BAU and the pessimistic scenarios these figures are reduced to 18,5∙103 

tons and 9,5∙103 tons, respectively. The corresponding number of jobs created according to the 
factor here considered (see methodology) are a total of: 40 ∙103, 5 ∙103 and 2,6 ∙103 for each of the 
scenarios (optimistic, BAU and pessimistic). 
 
Now, if we take into account the regulations in Austria for solar process heat subsidies (see support 
scheme section for Austria) which establishes a rate of € 700 per MWh generated up total support 
of € 750,000 which would mean (approximately) that € 750,000 will be granted per every 1071 MWh 
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produced.  In the following table these numbers have been taken into account to calculate the 
theoretical private investment and national subsidies needed for the different projected scenarios.  
 

Scenario Optimistic BAU Pessimistic 

Investment needed by 
2050 

962 mill EUR 121 mill EUR 62,7 mill EUR 

Subsidies by 2050 433 mill EUR 54,7 mill EUR 28 mill EUR 

Total investment after 
subsides by 2050 

529 (~54% of the 
original investment) 

66,3 (~54% of the 
original investment) 

34,7 (~54% of the 
original investment) 

 
The situation in Austria, although it is one of the countries together with Spain with the highest SHIP 
installed capacity both in terms of area and power, is far from the objectives fixed by the EC for 
2050. In the BAU scenario, Austria will only be able to supply a 5% of the industrial demand by 2050. 
If the objectives are to be met by 2050, an important investment both private and at a national 
level will be required (~962 mill EUR). The support scheme seems to be adequate (covering almost 
50% of the investment) however, the incentives need to be updated.  
  

b. Cyprus 

Cyprus has an area of 9,251 km2, a population of around 1,1 million people and a nominal GDP of $ 
24,9 billion. Cyprus has been sought as a base for several offshore businesses for its low tax rates 
until its inclusion in the Eurozone in 2008. Tourism, financial services and shipping are significant parts 
of the economy.  

Energy sources in industry 

Cyprus has the particularity of being the last EU member fully isolated from energy links and 
electricity networks9 and remains the most energy dependent country in the EU (i.e.   in 2015 about 
95% of the primary energy use was imported). Cyprus has no oil refineries however; oil and 
petroleum products represent around 92% of the gross energy consumption10. As a result, Cyprus’ 
price of electricity is one of the highest in EU. 

The industrial energy sources of the country are depicted in the graph below, as said before 
petroleum products are the greatest source of energy for the industry (i.e. 67%) followed by 
electrical energy (19%). REs are in the range of waste heat (around 6% of the total demand).  

 
9 Cyprus is expected to be connected to European network via the EuroAsia Interconnector, 2000 MW HVDC 
undersea power cable which will connect Greece, Cyprus and Israel.  

10 In recent years significant quantities of offshore natural gas have been discovered in Cyprus' exclusive 
economic zone (EEZ), about 175 kilometers south of Limassol. However, Turkey's offshore drilling companies 
have accessed both natural gas and oil resources since 2013.  
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Fig. 11 Industrial energy sources in Cyprus in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand 

The following graph shows the amount of heat (% out of total energy consumption) that each of 
the industrial sectors in Cyprus demanded during 2016.  

 

Fig. 12 Total annual energy demand (including heat) and heat demand of the industrial sector in 
Cyprus for the year 2016. [Pardo et al. 2012; Eurostat]. 

Non-metallic minerals industry is the sector with higher energy and heat demand. This energy 
demand is basically consumed in the form of heat (i.e. around 80% of the total energy demand is 
heat). The second largest consumer in terms of absolute energy demand is the food and tobacco 
sector, unfortunately no heat demand data could be found for this or other sectors.  
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In total, industrial heat demand in 2016 accounted for the 53% of the total industrial energy 
demand which was a total of 4,4 PJ. 

Fig. 13 Left. Total industrial heat demand (PJ/y) distribution by temperatures. Right. Temperature 
and sector breakdown of the industrial heat demand (%) and absolute values in the table (PJ/y) in 
Cyprus for the year 2016. [Pardo et al. 2012; Eurostat]. 

High temperature heat accounts for around 87% of total industrial heat demand. The low and 
medium heat demand accounts for a 13% or in absolute terms 0,48 PJ/y. In Cyprus the non-metallic 
mineral sector is the largest consumer of heat (i.e. 4,5 PJ/y). The sector demands mainly high 
temperature heat (~90%).  

If we now take a look at the energy sources of the country by sector, the largest consumer of 
energy and heat (i.e. non-metallic minerals sector) uses mainly petroleum products. Although there 
a small share of REs in this sector (<10%). The second largest consumer of energy, the food and 
tobacco industry, consumes also mainly petroleum products (~50%) and electrical energy (~50%).  
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Fig. 14 Energy source and sector breakdown of the industrial energy demand in Cyprus for the year 
2016. Absolute values in TJ/y (in the table) [Eurostat]. 

If we now cross reference the sources of energy with the temperature levels by sector, we can see, 
as before in the case of Austria, that those sectors with high temperature needs use mainly 
petroleum products and electrical energy. The share of REs in total is around a 6% and the sectors 
using a larger share are the petrochemical, non-metallic minerals and food and tobacco industries. 
These sectors, although the data for Cyprus is not available, are normally medium to low 
temperature energy consumers.  

i. Baseline scenario of SHIP in Cyprus 

There are only 2 SHIP projects registered in the SHIP database http://ship-plants.info/ for Cyprus 
since 1994.  
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Fig. 15 Collector area (m2) installed per SHIP project (2) in Cyprus (up left) investment costs (EUR) 
per project (bottom left) and collector area and number of projects per year (right). Source: SHIP 
database (last accessed: July 2019)  

Total installed solar thermal capacity in industrial applications 

 
 

Total FPC PT 

Area installed (m2) 1048 760 m2 288 m2 

Power installed  0,68 MWth 481kW 201kW 

Number of projects 2 1 1 

Average area per project (m2) 524 
  

Average total investment in SHIP plants 

 

 Total FPC PT 

Average investment (€/kW) 787 831 744 

Average investment (€/m2) 523 526,3 520,8 

Total industrial heat demand (med and low T)  0,48 PJ   

Technically feasible Industrial heat demand potentially 
covered by SHIP (med and low T) 

0,16 PJ 
64,7 MW11 

  

% already covered by SHIP plants 1,05 %   

Geographical distribution of SHIP plants  
The 2 SHIP projects are both situated in the Greek part (S) of the island.  

Distribution of SHIP plants per sector  
One of the projects uses FPC in the extraction’s operations of a copper mine and another project 
uses PTC to pasteurize juices.  

 
11 The technical potential in terms of capacity (MW) has been calculated based on the values displayed in: Table 2. of the 
‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’. In the case of Cyprus, the capacity of SHIP to be installed 
per PJ produced per year has been estimated to be ~ 387 MW/PJ y. The EU-25 average is between 387 - 484,5 MW/PJ y.  
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Support scheme 
At the moment, there is no support scheme for RES H&C. The only regulations concerning solar 
heating/cooling are those elated to buildings.  

Legal framework 
Cyprus has integrated the European Directives into national legislation. As Cyprus is a small isolated 
island, some measures are not feasible.  

 Certification Programmes for RES installations 
 Exemplary role of public authorities in accordance with Art. 13 Abs, 5 RES Directive 
 RES-H building obligations 

Summary of policies: Cyprus has integrated a number of provisions on the energy performance of 
buildings. In addition, Cyprus is ensuring the exemplary role of public authorities and has 
implemented the Energy Performance of Buildings Directive and public procurement procedures. 

Technologies: Solar thermal, PV. 

Statutory provisions:  

 Decree No. 446/2009 (Διάταγμα δυνάμει του άρθρου 15(1) του «Περι Ρύθμισης της 
Ενεργειακής Απόδοσης των Κτιριών Νόμου» - Decree on the Energy Performance of 
Buildings (Minimum Energy Performance Requirements for Buildings), Decree by the 
President of Cyprus No. 446/2009)  

 Law No. 142(I)2006 (Ο Περί Ρύθμισης της Ενεργειακής Απόδοσης των Κτιρίων Νόμος του 
2006- Law No. 142(I)2006of the Regulation on the Energy Performance of Buildings)  

 LPRES Regulation 2015 (Οι περί Προώθησης και Ενθάρρυνσης της Χρήσης των 
Ανανεώσιμων Πηγών Ενέργειας (Πιστοποίηση Εγκαταστατών Μικρής Κλίμακας Συστημάτων 
Ανανεώσιμων Πηγών Ενέργειας) Κανονισμοί του 2015Οι περί Προώθησης και Ενθάρρυνσης 
της Χρήσης των Ανανεώσιμων Πηγών Ενέργειας (Πιστοποίηση Εγκαταστατών Μικρής 
Κλίμακας Συστημάτων Ανανεώσιμων Πηγών Ενέργειας) Κανονισμοί του 2015- Law Νο. 122 Ι 
2013 on the Promotion of Renewable Energy and Energy Efficiency (Certification of small 
RES installers) Regulations of 2015)  

 Law No.142(I) 2006 Regulations 2014 (Ο Περί Ρύθμισης της Ενεργειακής Απόδοσης των 
Κτιρίων Νόμος του 2006 Διάταγμα 2014- Law of the Regulation on the Energy Performance 
of Buildings Decree 2014)  
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ii. Future scenarios of SHIP in Cyprus 

Evolution and coverage of the Industrial heat demand  
 

  

On the left graph the projected SHIP power needed (MW) in Cyprus till 2050 is depicted in purple. 
The area in red represents an increase of the installed SHIP power of 1,26% per year with respect to 
the baseline scenario (2016). This is the optimistic scenario that complies with the required 40% 
coverage by the end of 2050 (see graph on the right, where the power is represented as % of the 
total industrial demand) which corresponds to a total power of around 32 MW. For the BAU 
scenario (corresponding to an increase of 1,05% per year) a maximum of 27 MW which represents 
already the 33,6 % of the demand would be reached by 2050. This is already a good scenario for 
Cyprus. For the pessimistic scenario (corresponding to an increase of 0,52% per year) these 
numbers are reduced to 14 MW and 17 %.    
 
Collector area needed  
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Investment needed and fuel cost savings 
 

 
Avoided CO2 and jobs created  
 

The situation in Cyprus in comparison with that of Austria, or in general, more industrialized countries 
within the EU, is better. The BAU scenario (corresponding to an increase of 1,05% per year) would 
represent already a coverage of the 33,6 % of the demand by 2050. In order for Cyprus to reach 
the goal of the 40% the annual increase would have to increase only to 1,26% with a total 
investment of less than 12 mill EUR.  

c. Germany 

Germany has an area of 357,578 km2, a population of 83 million people and a nominal GDP of 
$4,117 trillion. It is a great power with a strong economy; it has the world's fourth-largest economy 
by nominal GDP. As a global leader in several industrial and technological sectors, it is both the 
world's third-largest exporter and importer of goods. 

In 2008, Germany was the world's sixth-largest consumer of energy, and 60% of its primary energy 
was imported. The government and the nuclear power industry agreed to phase out all nuclear 
power plants by 2021. It also enforces energy conservation, green technologies, emission reduction 
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activities, and aims to meet the country's electricity demands using 40% renewable sources by 
2020. 

Energy sources in industry: The industrial energy sources of the country are depicted in the graph 
below and after gas and electrical energy (35% and 32% respectively), solid fuels and derived heat 
are the most used energy sources. Petroleum products are more or less in the same percentage as 
REs (~4%).  

 

Fig. 16 Industrial energy sources in Germany in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand: The following graph shows the amount of heat (% out of total 
energy consumption) that each of the industrial sectors in Germany demanded during 2016.  
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Fig. 17 Total annual energy demand (including heat) and heat demand in PJ of the industrial 
sector in Germany for the year 2016. [Pardo et al. 2012; Eurostat]. 

In absolute terms the iron and steel industry is the biggest consumer o heat, followed by the 
chemicals/petrochemicals sector. Non-metallic minerals together with iron and steel are the 
sectors with higher percentual heat demand (~50%). The next ones are with a 30% of their total 
energy demand the sectors of food and tobacco and the pulp and paper, textile and 
chemicals/petrochemicals. The temperature level distribution of this heat demand is important for 
the implementation of solar technologies, the following graph shows this distribution. 

In total, the industrial heat demand in 2016 accounted for the 40% of the total industrial energy 
demand which was a total of 946 PJ. However, the temperature level distribution of this heat 
demand is important for the implementation of solar technologies, the following graph shows this 
distribution.  

Fig. 18 Left. Total industrial heat demand (PJ) distribution by temperatures. Right. Temperature and 
sector breakdown of the industrial heat demand (%) and absolute values in the table (PJ/y) in 
Germany for the year 2016. [Pardo et al. 2012; Eurostat]. 

High temperature heat accounts for around 62% of total industrial heat demand. The low and 
medium heat demand accounts for a 38% of the total heat demand or in absolute terms 363 PJ in 
the year 2016.  

In Germany the Iron and Steel industry is the largest consumer of heat (i.e. 400 PJ/y) and is also the 
sector with the largest high temperature demand (more than 90%) followed by the Chemical 
industry (i.e. 200 PJ/y. In terms of high temperature demand, the second largest consumers are the 
non-ferrous and non-metallic mineral products sectors (same situation as seen in Austria). However, 
the second largest consumer of heat (i.e. 174 PJ/y) in Germany is the petrochemical/chemical 
industry but this industry uses more low-T heat. In terms of medium temperature demand the largest 
consumers are in this order chemical, paper and printing, and food, drinks and tobacco sectors.  
The low temperature largest consumers are the chemical, food and drinks and paper and printing 
sectors (i.e. 102, 45 and 27 PJ respectively).  

If we now take a look at the energy sources of the country by sector, the largest consumer (iron 
and steel) uses mainly solid fuels and gas. The second largest consumer, the chemical industry, 
consumes mainly gas and electrical energy. Gas and electrical energy are by far the most used 
sources of energy in the rest of the sectors (35% and 32% of the total mix). The wood industry is the 
one using the biggest share of REs (~70%). The sectors re-using more waste heat are non-metallic 
and the chemical industries, but the percentage they represent out of the total energy demand is 
very small <10%.  
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Fig. 19 Energy source and sector breakdown of the industrial energy demand in Germany for the 
year 2016. Absolute values in TJ/y (in the table) [Eurostat]. 

If we now cross reference the sources of energy with the temperature levels by sector, we can see 
that those sectors with high temperature needs use mainly solid fuels, gas and electrical energy 
(same situation as in Austria). As we said the sectors using a higher share of REs (i.e. wood industry, 
paper and pulp, non-metallic minerals, machinery and chemical industries in this order) consume 
more medium to low temperature energy. The sectors of textile and food sector are also low and 
medium temperature consumers but their share of REs is very low (<0,01%).  

i. Baseline scenario of SHIP in Germany 

The following graph shows the statistics regarding SHIP plants in Germany. Data has been extracted 
from the SHIP database http://ship-plants.info/ and gathers the SHIP projects registered from 1994.  
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Fig. 20 Collector area (m2) installed per SHIP project (26) in Germany (up left) investment costs (EUR) 
per project (bottom left) and collector area and number of projects per year (right) up to 2014. 
Source: INSHIP database (last accessed: July 2019 

Total installed solar thermal capacity in industrial applications 

 

 
Total FPC ETC Air C PT 

Area installed 
(m2) 

5864,7 <100 m2 100-400 m2 >400 m2 
100-400 

m2 
<100 m2 

<500 
m2 

Power installed 
2,8 

MWth 
<50 kW <300 kW >300 kW <200 kW 10 kW 200 kW 

Number of 
projects 

26 9 9 2  

Average area 
per project (m2) 

225,6      

 
 
 



Deliverable Report   
 

D 8.2    GA No. 731287 37 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

Average total investment in SHIP plants 

 

 
Total 

FPC ETC Air C PT 

<100 m2 
100-

400 m2 
>400 m2 100-400 m2 <100 m2 <500 m2 

Average investment 
(€/kW) 

925 729 856 825 1379 571 909 

Average investment 
(€/m2) 

518,9 544 542 522 575,5 370 454 

Total industrial heat 
demand (med and 
low T)  

363 PJ       

Technically feasible 
Industrial heat 
demand potentially 
covered by SHIP 
(med and low T) 

36,3 PJ 
17606 
MW12 

      

% already covered 
by SHIP plants 

0,02 %       

 

Geographical distribution of SHIP plants 
The distribution of SHIP projects in Germany is mainly in the south and west states. It is noticeable 
that relatively few plants have been realised in the northern and eastern federal states so far. 

Distribution of SHIP plants per sector 

 

  

Sectors like manufacturing of metal products, basic metals or beverages in Germany have the 
highest number of solar projects in operation (10), followed by the transporting and storage sector, 
agriculture and forestry and manufacturing of motor vehicles. Surprisingly other services activities 
(e.g. laundry services, car wash parks, etc.)   have also an important share of the SHIP projects. The 
heat is used mainly in operations for general heating, drying and cleaning.  

 
12 The technical potential in terms of capacity (MW) has been calculated based on the values displayed in: Table 2. of the 
‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’. In the case of Cyprus, the capacity of SHIP to be installed 
per PJ produced per year has been estimated to be ~ 387 MW/PJ y. The EU-25 average is between 387 - 484,5 MW/PJ y.  
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Support Scheme 
In Germany, the Guidelines for the support of RES-H&C set out the Market Incentive Programme 
(MAP), stipulating support schemes for the promotion of heat produced from renewable energy. 
BAFA is providing investment support and KfW offers low-interest loans (Renewable Energy 
Programme–Premium, Programme Geothermal Exploration Risk). 

Summary of support schemes 

 Subsidy: BAFA investment support is given for heat produced in existing buildings. 
Installations in new buildings are only eligible if process heat is used. 

 Loan: KfW provides low-interest loans with grant payback support for the development and 
expansion of heat installations/plants. 

Means of support 

1. Loan (KfW Renewable Energy Programme Premium) 
 
In the framework of the Market Incentive Programme (MAP), KfW provides low-interest loans and 
grant repayment support (Tilgungszuschuss). 

 
Eligible technologies: In the framework of the KfW Programme Renewable Energy – Premium, KfW 
provides low-interest loans with grant payback support for the development and expansion of heat 
installations. The installations need to supply heat or cold predominantly in Germany and have to 
be operating for at least 7 years. A combination with other support schemes is possible, if not 
otherwise stated 
 
Amount:  
 
For solar thermal (solar collectors with a gross collector area ≥ 40 m²):  

 size-related support  
o grant repayment of up to 30% of the eligible net investment cost for: water heating, 

room heating, solar cooling production, injection into a heating  
o grid grant repayment of up to 40% of the eligible net investment cost for: the injection 

into a heating grid with at least 4 costumers  
o grant repayment of up to 50% of the eligible net investment cost for: solar process 

heating  
 output-related support   

Addressees: Private persons, freelancer, small and medium size companies, municipalities/local 
authorities, non-profit organisations. For an applicant to be eligible he must be owner, tenant or 
leaseholder of the property the installation is to be erected. Tenants, leaseholder, contractors need 
an additional written authorization from the owners. 

2. Loan (KfW Renewable Energy Programme – Standard) 

The KfW Renewable Energy Programme-Standard gives low interest loans for investments inter alia 
for the erection, expansion or purchase of installations for heating generation from renewable 
energy sources. It is a long-term and low-interest loan with a fixed interest period of 5 or 10 years 
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including a repayment-free start-up period (KfW Renewable Energy Programme Standard). The 
plant operator or investor signs a contract with the bank (Hausbank) specifying the terms of 
contract. If not agreed differently between the contracting parties, the KfW Rules for investment 
loans apply. 

Eligible technologies: Solar thermal, Aerothermal, Hydrothermal, Biogas, Biomass and Geothermal. 

Amount: Up to 100% of the investment costs eligible for financing (without VAT), however, not more 
than EUR 50 million per project. It is a long-term and low-interest (1.05%) loan with a fixed interest 
period of 5 or 10 years including a repayment-free start-up period. A fixed interest period of up to 
20 years is granted if technical and economic duration of co-financed investment is longer than 10 
years. Moreover, a commitment fee of 0.25% per month is charged. 

Addressees: Domestic, foreign and public enterprises, public corporations, communal joint bodies, 
public agency, freelance professionals (such as doctors, tax consultant, architects, farms, natural 
persons, associations, cooperatives, foundations with legal capacities. Natural persons and 
charitable applicants must sell or feed a part of the generated heat into the grid.  

3. Subsidy (Investment Support) 

In the framework of the Market Incentive Programme (MAP) BAFA provides investment support for 
heat produced in existing buildings from solar, biomass and geothermal energy. 

Eligible technologies: Investment support (BAFA) is given for heat produced in existing buildings. 
Installations in new buildings are only eligible if process heat is used. The investment support is 
divided into basic support, bonus support and innovation support. Installations need to supply heat 
or cold predominantly in Germany and have to be operating for at least 7 years. A combination 
with other support schemes is possible if not otherwise stated.  

Solar 
thermal 
energy 

Eligible technologies are those supporting the construction or further extension of solar 
collectors for thermal usage having one of the following purposes: 

 Water heating  
 Space heating  
 Combined water and space heating  
 Solar cooling  
 Feeding heating/cooling energy into the respective grid  
 Supply of process heat  

under the condition of fulfilling the technical requirements and standards laid down 
under Art. IV.1.4. and Art. IV.1.5. for Innovation technologies of the Guidelines for the 
support of RES-H.  

Amount:  

Solar thermal:  

 Basic support:  
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o solar collectors exclusively for water heating:  
 new installations with a gross collector area between 3 and 40m2 EUR 50/m2 

(minimum support EUR 500)  
 expansion of already commissioned installations of at least 4 to 40 m2 gross 

collector area 50/m2 (minimum support EUR 500)  
o all other solar collectors:  

 new installations with a gross collector area up to 40m2 EUR 140/m2 (minimum 
support EUR 2,000)  

 expansion of already commissioned installations of at least 4 to 40m2 gross 
collector area EUR 50/m2  

 Bonus support:  
 Innovation support   

o solar collectors exclusively for water heating:  
 new installations with a gross collector area between 20 and 100m2 EUR 

100/m2 (EUR 75 for new buildings)  
o all other solar collectors:  

 new installations with a gross collector area between 20 and 200m2 EUR 
100/m2 (EUR 150 for new buildings)  

o Big collectors can be alternatively financed depending on their output   
o Some types of big collectors can be also granted a repayment grant through the 

KfW Premium Programme.    

Addressees: Private persons, freelancers, small and medium size companies, municipalities/local 
authorities, non-profit organisations. The applicants can be owners, tenants, leaseholders or 
contractors of properties. Tenants, leaseholder or contractors need however a written authorisation 
from the owner in order to apply for a financial Support.  

4. Subsidy District Heat (BAFA – District Heat Grids 4.0) 

The support scheme covers the cost both for feasibility studies for the implementation of such a 
district heating grid as well as the construction itself. Low-temperature district heating grids with a 
renewable share > 50 % are eligible for support. Several restrictions are set with regards to size (> 100 
connected customers and > 3 GWh of heat per year) and cost efficiency (max. €ct 12 per kWh of 
heat). 

Eligible technologies: The support covers the installation costs for an overall system and is therefore 
not restricted to certain technologies.  

Amount: The feasibility study is supported up to € 600,000 with a maximum of 60% of eligible costs 
covered. The maximum amount of support is € 15 m. with up to 50% of eligible support of costs. The 
support rate is calculated as follows: 

 The basic support rate is 20% and 30% for SME.  
 For each additional percentage point of renewable heat >50%, 0.2% support is granted. A 

district heating grid fed with 100% renewable heat therefore gets additional 10% of support 
 A cost efficiency premium up to 10% can be obtained if the 5-year heat contract price is 

lower than €ct 10 per kWh. The full 10% apply in case of a contract price of €ct 5 per kWh.  



Deliverable Report   
 

D 8.2    GA No. 731287 41 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

In case of utilized innovative technologies, the total support rate can reach a maximum of 65% 
(75% for SME). 

Addressees: All type of municipalities, private companies, listed cooperatives and associations 
(also in form of a consortium between all types) can apply for support. 

Legal framework 
Germany provides policies for the promotion of renewable energy sources covering training, 
certification and research programmes, a self-commitment of public authorities, the support of 
district heating networks and the introduction of building obligations regarding the use of heat 
produced from renewable energy. 

ii. Future scenarios of SHIP in Germany 

Evolution and coverage of the Industrial heat demand  
 

On the left graph the projected SHIP power needed (MW) in Germany till 2050 is depicted in 
purple. As the situation in Austria, energy efficiency measurements are expected to play an 
important role in the coming years. The area in red represents an increase of the installed SHIP 
power of 1,30% per year with respect to the baseline scenario (2016). This is the optimistic scenario 
that complies with the required 40% coverage by the end of 2050 (see graph on the right, where 
the power is represented as % of the total industrial demand) which corresponds to a total power 
of around 5700 MW. For the BAU scenario (corresponding to an increase of 0,02 % per year) a 
maximum of 72 MW which represents already the 0,51 % of the demand would be reached by 
2050. For the pessimistic scenario (corresponding to an increase of 0,01 % per year) these numbers 
are reduced to 37 MW and 0,26 %.   As we see from these numbers, Germany is far away from 
getting closer to the objectives for 2050.  
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Collector area needed  

Investment needed and fuel cost savings 

Note that the y-axes in these graphs are in logarithmic scale 

Avoided CO2 and jobs created  
 

Note that the y-axes in these graphs are in logarithmic scale. 

Taking into account the regulations in Germany for solar process heat subsidies (see support 
scheme section for Germany) which in general establishes subsidies corresponding to the 50% of 
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the total CAPEX, the following table these numbers have been taken into account to calculate the 
theoretical private investment and national subsidies needed for the different projected scenarios.  
 

Scenario Optimistic BAU Pessimistic 

Investment needed by 
2050 

5461 mill EUR 68,9 mill EUR 35 mill EUR 

Subsidies by 205013 2280 mill EUR 28,7 mill EUR 14,8 mill EUR 

Total investment after 
subsides by 2050 

3181 (~58% of the 
original investment) 

40,2 (~58% of the 
original investment) 

20,2 (~58% of the 
original investment) 

 
The current situation in Germany, is the farthest from the objectives fixed by the EC for 2050 within 
the countries analysed. In the current BAU scenario, Germany will only be able to supply a 0,5% 
(one order of magnitude less than Austria) of the industrial demand by 2050. If the objectives are to 
be met by 2050, a huge investment both private and at a national level will be required (~5500 mill 
EUR) in order to increase the annual ratio of SHIP deployment to a necessary 1,3%. As in Austria, the 
support scheme seems to be adequate (covering > 40% of the investment) however, the incentives 
for the industry need to be updated.  

d. Greece 

Greece has an area of 13,676 km2, a population of 10,7 million people and a nominal GDP of $224 
billion. Greece is a unitary parliamentary republic and its economy is the largest in the Balkans, 
where it is an important regional investor. A founding member of the United Nations, Greece was 
the tenth member to join the European Communities (precursor to the European Union) and has 
been part of the Eurozone since 2001.In 2013, according to the independent power transmission 
operator in Greece (ΑΔΜΗΕ) more than 20% of the electricity in Greece has been produced from 
renewable energy sources and hydroelectric powerplants. This percentage in April reached 42%. 
Greece currently does not have any nuclear power plants in operation; however, in 2009 the 
Academy of Athens suggested that research in the possibility of Greek nuclear power plants begin.  

Energy sources in industry: The industrial energy sources of the country are depicted in the graph 
below and after petroleum products and electrical energy (41% and 35% respectively), gas and 
REs are the most used energy sources.  

 
13 50% of CAPEX  
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Fig. 21 Industrial energy sources in Greece in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand: The following graph shows the amount of heat (% out of total 
energy consumption) that each of the industrial sectors in Greece demanded during 2016.  

 

Fig. 22 Total annual energy demand (including heat) and heat demand in PJ of the industrial 
sector in Greece for the year 2016. [Pardo et al. 2012; Eurostat]. 

In absolute terms the non-ferrous metals industry was the biggest consumer of heat, followed by the 
food, drinks and tobacco sector. Non-metallic minerals sector was the third most heat demanding 
one. In terms of percentage of heat over total energy demand, the paper and pulp industry (85%), 
the chemical (61%), the textile and leather (58%) and the iron/steel industries (53%) are also 
important. In total, the industrial heat demand in 2016 accounted for the 35% of the total industrial 
energy demand which was a total of 36,7 PJ. However, the temperature level distribution of this 
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heat demand is important for the implementation of solar technologies, the following graph shows 
this distribution.  

  

Fig. 23 Left. Total industrial heat demand (PJ) distribution by temperatures. Right. Temperature and 
sector breakdown of the industrial heat demand (%) and absolute values in the table (PJ/y) in 
Greece for the year 2016. [Pardo et al. 2012; Eurostat]. 

In 2016, high temperature heat accounted for around 67% of total industrial heat demand. The low 
and medium heat demand accounted for the rest 33% or in absolute terms 15 TJ/y in 2016.  

In Greece the non-ferrous metal product industry is the largest consumer of heat (i.e. 18 PJ/y) and is 
also together with the iron and steel and the non-metallic products, the sectors with the largest 
high temperature demand (~ 90%) followed by the chemical sector in terms of high temperature 
demand percentage. However, the second largest consumer of heat (i.e. ~7 PJ/y) in Greece is the 
food, drinks and tobacco industry and as we already know, this industry uses more low-T heat 
(more than a 60% of its total heat consumption). In terms of medium temperature demand the 
largest consumers are the food, chemical, paper and textile sectors. Also, machinery and transport 
equipment industries are important but they consume much less energy in comparison. The low 
temperature largest consumers is the food and drinks sector. In terms of percentage machinery, 
transport and Ore extraction sectors are important.  

If we now take a look at the energy sources of the country by sector, the largest consumer (non-
metallic mineral product industry) uses mainly petroleum products. The second largest consumers, 
non-ferrous metals and Food, drinks and tobacco industries, consume respectively more electrical 
and REs. Petroleum products and electrical energy are by far the most used sources of energy in 
the rest of the sectors (41% and 35% of the total mix). The wood industry is the one using the biggest 
share of REs (~50%) but its overall consumption is low when compare to the rest. The second sector 
using more REs is the food and drinks sector, and it is the second largest energy and heat consumer 
in Greece. The industrial sectors do not use much waste heat (or at least there is no register in the 
EUROSTAT database for 2016).   
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Fig. 24 Energy source and sector breakdown of the industrial energy demand in Greece for the 
year 2016. Absolute values in TJ/y (in the table) [Eurostat]. 

If we now cross reference the sources of energy with the temperature levels by sector, we can see 
that those sectors with high temperature needs use mainly petroleum products, electrical energy 
and solid fuels. As we said the sectors using a higher share of REs (i.e. wood industry and food) 
consume more low temperature energy. However, and in general there is no big difference in the 
source of the energy as a function of temperature demand.   

i. Baseline scenario of SHIP in Greece 

The following graph shows the statistics regarding SHIP plants in Greece. Data has been extracted 
from the SHIP database http://ship-plants.info/ and gathers the SHIP projects registered from 1994.  
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Fig. 25 Collector area (m2) installed per SHIP project (10) in Greece (up left), investment costs (EUR) 
per project (bottom left) and collector area and number of projects per year (right). Source: INSHIP 
database (last accessed: July 2019)  

These are the indicators for Greece:  

Total installed solar thermal capacity in industrial application 

 

 
Total FPC 

Area installed (m2) 6279 <100 m2 100-300 m2 >2000 m2 

Power installed  4 MWth 44 kW <200 kW 1709 kW 

Number of projects 10 9 

Average area per project (m2) 627,9   

 

Average total investment in SHIP plants 

 

 
Total 

FPC 
<100 m2 100-300 m2 >2000 m2 

Average investment (€/kW) 314 234 194,8 764 

Average investment (€/m2) 202 148,5 123,3 484 

Total industrial heat demand (med and low T)  12 PJ    
Technically feasible Industrial heat demand 
potentially covered by SHIP (med and low T)  

1,39 PJ 
539 MW14 

   

% already covered by SHIP plants 0,02 %    
 

 
14 The technical potential in terms of capacity (MW) has been calculated based on the values displayed in: Table 2. of the 
‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’. In the case of Greece, the capacity of SHIP to be installed 
per PJ produced per year has been estimated to be ~ 387 MW/PJ y. The EU-25 average is between 387 - 484,5 MW/PJ y.  
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Geographical distribution of SHIP plants 
The distribution of SHIP projects in Greece are inland around the area of Athens, although some 
can be also found in the north near Thessaloniki. There is only one SHIP plant in the islands, in Crete. 
The vast majority of the projects use FPC.  

Distribution of SHIP plants per sector 

 

 

The food sector in Greece has the highest number of solar projects in operation (5), followed by the 
textile sector. The heat is used mainly in operations for cleaning.  

Support scheme 

RES-H&C is supported in Greece by a tax relief, a number of national programmes and a new 
investment law. 

Summary of support schemes 

The new Development Law that came into force in July 2016 foresees support for CHP plants and 
RES H&C plants (for self-consumption, but not only):  

 Tax relief. The 2016 Development Law foresees support for CHP and RES H&C plants in a 
form of an income tax relief and a stabilisation of income tax coefficient. They can be 
substituted with other support mechanisms, i.e. subsidies, under the Development Law.  

 Subsidy I. The 2016 Development Law foresees support for CHP and RES H&C plants in a 
form of subsidies, leasing subsidies, and subsidies for the creation of new jobs. They can be 
substituted with other support mechanisms under the Development Law, i.e. tax relief.  

 Income tax relief. Law No. 2238/1994 provides an income tax relief for natural and legal 
persons who have performed an energy upgrading of their building either at their own 
expense or through participation in national programmes (e.g. Exoikonomo).  

 Subsidy II (combined with loan- “Energy Saving at Home II”): The Programme “Energy 
Saving at Home II” aims at improving the energy performance of residential buildings 
through the provision of interest-free loans and subsidies for the installation of RES plants and 
energy-saving measures. The total budget of the programme is € 292.43 million. The 
programme will be open until the funds are exhausted. 

Means of support 

1. Subsidies (Development Law) 
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The Development law that came into force in July 2016, foresees support for CHP plants and RES 
H&C plants (for self-consumption, but not only) (art.9 par.8 Law No.4399/2016). More specifically, 
subsidies, leasing subsidies, and subsidies for the creation of new jobs are provided, while they can 
be substituted with other support mechanisms, i.e. tax regulation mechanism, under the 
Development Law (s. “Tax regulation mechanism II”). 

Eligible technologies: All RES H&C are eligible.  

Amount: To be eligible for support, minimum investment should amount to (art.5 par.3 Law No. 
4399/2016):  

 Large enterprises: € 500,000  
 Medium enterprises: € 250,000  
 Small enterprises: € 150,000  
 Very small enterprises: € 100,000  
 Social cooperatives/ cooperatives: € 50,000  

For RES H&C plants (art. 11 par.3 subpar. 2h Law No. 4399/2016) there are two options:  
 
Option 1 If extra investment costs necessary to promote the production of energy from renewable 
sources are eligible costs under art. 41 par. 6 cases a and b of the EU Regulation 651/2014:  

 45% of the eligible expenditure for large enterprises  
 55% of the eligible expenditure for medium enterprises  
 65% of the eligible expenditure for small enterprises.  

Option 2 If extra investment costs necessary to promote the production of energy from renewable 
sources are eligible costs under art. 41 par. 6 case c of the EU Regulation 651/2014:   

 30% of the eligible expenditure for large enterprises  
 40% of the eligible expenditure for medium enterprises  
 50% of the eligible expenditure for small enterprises.  

Further support between 5%-15% is foreseen, if the investment takes place in certain regions 
specified stipulated in the Regional Support Map (C (2014) 2642/7.5.2014), which is approved by 
the European Commission. 

Addressees: Entitled party. All enterprises based in Greece or have a branch in Greece at the time 
the Development Law enters into force, are eligible as long as they are  

 1) private enterprises  
 2) commercial companies  
 3) cooperatives and  
 4) social cooperative companies (art. 6 Law No. 4399/2016)  

Obligated party. The Ministry of Economy, Development and Tourism (YPOIAN) (art.14 par.7 Law No. 
4399/2016).  



Deliverable Report   
 

D 8.2    GA No. 731287 50 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

2. Tax regulation mechanism I (Law No. 2238/1994 on the Income Tax) 

Law No. 2238/1994 provides for an income tax relief for natural and legal persons who have 
performed an energy upgrading of their building either at their own expense or through 
participation in national programmes (e.g. Exoikonomo). 

Eligible technologies: The programme primarily supports solar-thermal energy. However, all RES-H 
technologies are theoretically eligible. 

Amount: 10% of the project costs may be deduced from taxable income (up to a maximum of € 
3,000). 

Addressees: Natural and legal persons of Greek nationality and Greek descent (art. 2 Law No. 
2238/1994). 

3. Tax regulation mechanism II (Development Law) 

The Development Law that came into force in July 2016, foresees support for CHP plants and RES 
H&C plants (for self-consumption, but not only) (art.9 par.8 Law No.4399/2016). More specifically, 
income tax relief and stabilization of income tax coefficient are provided, while they can be 
substituted with other support mechanisms, i.e. subsidies, under the Development Law (s. 
“Subsidies”). 

Eligible technologies: All RES H&C are eligible (art.9 par.8 Law No.4399/2016). 

Amount: To be eligible for support, minimum investment should amount to (art.5 par.3 Law No. 
4399/2016):   

 Large enterprises: € 500,000  
 Medium enterprises: € 250,000  
 Small enterprises: € 150,000  
 Very small enterprises: € 100,000  
 Social cooperatives/ cooperatives: € 50,000  

RES for self-consumption can make up to 15% of eligible regional support. Regional support 
maximum is stipulated in the Regional Support Map (C (2014) 2642/7.5.2014), which is approved by 
the European Commission and is available at: 
http://ec.europa.eu/competition/state_aid/cases/252063/252063_1547272_57_2.pdf As far as a 
CHP plant is concerned, eligible costs include (1) additional investments in the installation of an 
equipment that is needed for a CHP plant to function as a high efficient CHP, as compared to a 
conventional power plant of the same capacity, or (2) additional investment cost for upgrading 
the performance of the CHP plant (art.7 par. 7 Law No. 4399/2016). The following types of support 
are alternatively offered by the Development law (art. 10 Law No. 4399/2016): 1. Income tax relief 
and 2. Stabilisation of income tax coefficient RES are supported in the following investment 
categories:   

 General entrepreneurship (art.38 Law No.4399/2016). Only income tax relief is eligible  
 New independent SMEs (art.43 Law No.4399/2016). Only income tax relief is eligible  
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 Supporting innovation for SMEs (art.48 Law No.4399/2016). Only income tax relief is eligible  
 Major investment plans (art.66 Law No.4399/2016). Tax relief can be provided for 12 years 

and stabilisation of income tax coefficient is provided for 10% of the total investment cost, 
up to a maximum amount of € 5 million.  

RES are eligible for support, subject to the following limitations (art. 11 par.3 subpar.2h and 2z Law 
No. 4399/2016): For CHP (art. 11 par.3 subpar. 2z Law No. 4399/2016):   

 45% of the eligible expenditure for large enterprises  
 55% of the eligible expenditure for medium enterprises  
 65%of the eligible expenditure for small enterprises  

For RES H&C plants (art. 11 par.3 subpar. 2h Law No. 4399/2016) there are two options: Option 1 If 
extra investment costs necessary to promote the production of energy from renewable sources are 
eligible costs under art. 41 par. 6 cases a and b of the EU Regulation 651/2014:   

 45% of the eligible expenditure for large enterprises  
 55% of the eligible expenditure for medium enterprises  
 65% of the eligible expenditure for small enterprises.  

Option 2 If extra investment costs necessary to promote the production of energy from renewable 
sources are eligible costs under art. 41 par. 6 case c of the EU Regulation 651/2014:  

 30% of the eligible expenditure for large enterprises  
 40% of the eligible expenditure for medium enterprises  
 50% of the eligible expenditure for small enterprises.  

Further support between 5%-15% is foreseen, if the investment takes place in certain regions 
specified stipulated in the Regional Support Map (C (2014) 2642/7.5.2014), which is approved by 
the European Commission. 

Addressees: Entitled party. All enterprises based in Greece or having a branch in Greece at the 
time when the Development Law entered into force, are eligible as long as they are including:  

 1) private enterprises,  
 2) commercial companies 
 3) cooperatives and  
 4) social cooperative companies (art. 6 Law No. 4399/2016)  

Obligated party. The Ministry of Economy, Development and Tourism (MEDT) (art.14 par.7 Law No. 
4399/2016)  

Legal Framework  

A database of PV installers and RES professionals (including RES installers) was developed and 
updated by the Centre for Renewable Energy Sources (CRES). The introduction of new energy 
efficiency standards promotes, or even imposes the installation of RES in new buildings and in public 
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buildings. Apart from that, incentives are offered for the installation of RES in existing buildings. In 
addition, Greece is supporting RD&D activities. 

ii. Future scenarios of SHIP in Greece 

Evolution and coverage of the Industrial heat demand  
 

  

On the left graph the projected SHIP power needed (MW) in Greece till 2050 is depicted in purple. 
The area in red represents an increase of the installed SHIP power of 1,27% per year with respect to 
the baseline scenario (2016). This is the optimistic scenario that complies with the required 40% 
coverage by the end of 2050 (see graph on the right, where the power is represented as % of the 
total industrial demand) which corresponds to a total power of around 234 MW. For the BAU 
scenario (corresponding to an increase of 0,74 % per year) a maximum of 138 MW which represents 
already the 24 % of the demand would be reached by 2050. For the pessimistic scenario 
(corresponding to an increase of 0,37 % per year) these numbers are reduced to 71 MW and 12 %.   
The situation in Greece is better than that of Germany or Austria.  
 
Collector area needed  
 

 
 



Deliverable Report   
 

D 8.2    GA No. 731287 53 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

Investment needed and fuel cost savings 
 

Avoided CO2 and jobs created  
 

The current situation in Greece, even though a specific support SHIP scheme is missing, is 
comparatively better than again, more industrialized countries. For Greece the BAU scenario 
(corresponding to an increase of 0,47 % per year) would represent already a coverage of the 24 % 
of the demand by 2050. In order for Greece to reach the goal of the 40% the annual increase 
would have to increase only to 1,27% with a total investment of less than 100 mill EUR.  
 

e. Italy 

Italy has an area of 301340 km2, a population of around 60 million people and a nominal GDP of $ 
2026 trillion. Italy is considered to be one of the world's most culturally and economically advanced 
countries, with its economy ranking eighth-largest in the world and third in the Eurozone by nominal 
GDP. Italy has the sixth-largest worldwide national wealth, the third-largest central bank gold 
reserve, and a very high life expectancy. However, a gaping North–South divide is a major factor of 
socio-economic weakness. It can be noted by the huge difference in statistical income between 
the northern and southern regions and municipalities. 

Energy sources in industry: The industrial energy sources of the country are depicted in the graph 
below and after electrical energy and gas (37% and 33% respectively), petroleum products and 
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derived heat are the most used energy sources (both at a 10%). Solid fuels are also in a similar 
range (7%) while REs represent only a 2%.  

 

Fig. 26 Industrial energy sources in Italy in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand: The following graph shows the amount of heat (% out of total 
energy consumption) that each of the industrial sectors in Italy demanded during 2016.  

 

Fig. 27 Total annual energy demand (including heat) and heat demand in PJ of the industrial 
sector in Italy for the year 2016. [Pardo et al. 2012; Eurostat]. 

As in most of the countries, the iron and steel industry is the biggest consumer of heat in absolute 
terms, followed by the non-metallic minerals sector and the chemical/petrochemical industry. They 
are also and again the sectors with higher percentual heat demand (55%, 88% and 52% 
respectively). The following ones would be with >40% of their total energy demand the sectors of 
food and tobacco, textile and pulp and paper production. The temperature level distribution of this 
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heat demand is important for the implementation of solar technologies, the following graph shows 
this distribution. 

In total, the industrial heat demand in 2016 in Italy accounted for the 44% of the total industrial 
energy demand which was a total of 437 PJ. However, the temperature level distribution of this 
heat demand is important for the implementation of solar technologies, the following graph shows 
this distribution. 

  

Fig. 28 Left. Total industrial heat demand (PJ) distribution by temperatures for the year 2016. Right. 
Temperature and sector breakdown of the industrial heat demand (%) and absolute values in the 
table (PJ/y) in Italy for the year 2016. [Pardo et al. 2012; Eurostat]. 

In Italy, high temperature heat demand accounts for around 56% of total industrial heat demand. 
Being the low and medium heat demand the rest, a 44% of the total heat or in absolute terms 195 
PJ/y in the year 2016. 

In Italy the non-metallic mineral production industry is the largest consumer of heat (i.e. 132 PJ/y) 
and is also the sector with the largest high temperature demand (more than 80%) followed by the 
non-ferrous and the iron and steel sectors in terms of high temperature demand percentage. 
Again, a similar situation as in Germany or Austria. The second heat consumer, the 
chemical/petrochemical industry, uses mainly low to medium heat. In terms of medium 
temperature demand the largest consumers are the food and drinks sector, paper and printing, 
chemical, non-metallic mineral production and the steel sector but with minor percentages in 
comparison to their high-temperature heat demand.  The low temperature largest consumers are 
again the chemical, food drinks and tobacco and paper and printing sectors. Machinery and iron 
steel also use low temperature het in the order of 10 PJ/y.  

Taking a look at the energy sources of the country by sector, the largest heat consumer (non-
metallic minerals) uses mainly gas but also a lot of waste heat. The second largest consumer, the 
iron and steel, consumes gas, electrical energy and solid fuels more or less in the same amount 
(~30% each). Electrical energy and Gas are once again the most used sources of energy in the rest 
of the sectors (37% and 33% of the total mix). Like in Germany, the wood industry is the one using 
the biggest share of REs (~40%). The sectors re-using more waste heat are as we said the non-
metallic sector, the chemical industries, the food and drinks sector and the manufacturing of 
machinery one but the percentage they represent out of the total energy demand is very small 
<10%.  
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Fig. 29 Energy source and sector breakdown of the industrial energy demand in Italy for the year 
2016. Absolute values in TJ/y (in the table) [Eurostat]. 

If we now cross reference the sources of energy with the temperature levels by sector, we can see 
that those sectors with high temperature needs use mainly gas and electrical energy (very similar 
situation in all the countries analysed). In those sectors with a higher low and medium temperature 
demand (i.e. Chemical, food, textile, etc.) the situation is the same, they use preferably gas and 
electrical energy. The sectors using a higher % of waste heat are high to medium temperature 
consumers. Finally, the sector using a higher share of REs (i.e. wood industry) consumes more 
medium to low temperature energy.  

i. Baseline scenario of SHIP in Italy 

The following graph shows the statistics regarding SHIP plants in Italy. Data has been extracted from 
the SHIP database http://ship-plants.info/ and gathers the SHIP projects registered from 1994. As in 
the case of Spain, during the course of the surveys performed in the project at least 3 new plants 
that were not yet registered in the SHIP database they are the following:  

Region Project Sector Area (m2) Power (kW) Start Year Technology 

Forli (Emilia- Città Solare 
Aluminum 

surface 
2856 1500 2012 PT 
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romana) Forlì treatments 

Cassino 
(Lazio) 

Nestlè Italia 
Food and 
beverages 

104 200 2015 PT 

Enna (Sicily) 

Università di 
Enna for 
plan of 
biomass 

Biomass 
production 

108 200 2017 PT 

 

After adding these plants missing in the data base, the indicators for Italy are the following:  

Total installed solar thermal capacity in industrial application 

 

 
Total PT FC 

Area installed (m2) 4246 2856 995 

Power installed  2,44 MWth 1500 kW 470 kW 

Number of projects 5 3 2 

Average area per project (m2) 849   

Average total investment in SHIP plants 

 

 Total PT FC 

Average investment (€/kW) 851 1666 851 

Average investment (€/m2) 638,7 875 402 

Total industrial heat demand (med. and low T)  195 PJ   

Technically feasible Industrial heat demand potentially 
covered by SHIP (med and low T) 

16,9 PJ 
5318 MW15 

  

% already covered by SHIP plants 0,05 %   

Geographical distribution of SHIP plants 
The distribution of SHIP projects in Italy is disperse.   

 

 

 

 
15 The technical potential in terms of capacity (MW) has been calculated based on the values displayed in: Table 2. of the 
‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’. In the case of Italy, the capacity of SHIP to be installed per 
PJ produced per year has been estimated to be ~ 314 MW/PJ y. The EU-25 average is between 387 - 484,5 MW/PJ y.  
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Distribution of SHIP plants per sector 

 

  

Unfortunately, the number of projects (5) in Italy is smaller than expected for a Mediterranean 
country. The food and beverage sector is the one having the greater number of SHIP plants (2). The 
other 3 projects are distributed equally in the metal production, non-metallic manufacturing and 
motor and vehicles sectors. The heat is used mainly in operations for general heating, drying and 
cleaning. A remarkable fact about the SHIP projects in Italy is their ’high-temperature’ profile since 
all the projects are Fresnel or parabolic trough projects. Italy has important Fresnel and PT local 
manufacturers.  

Support Scheme 
 
A price-based scheme (Conto Termico) is in place in Italy for small RES-H sources. Heat pumps 
(aerothermal, geothermal, hydrothermal), biomass and solar thermal are eligible technologies and 
the incentive is granted for a period varying between 2 and 5 years. Furthermore, a tax regulation 
system is currently in place for the promotion of RES-H and a loan is provided for the years 2012, 
2013, 2014, for new installations.  

Summary of support schemes 

 Price-based scheme. This scheme provides an incentive for small RES-H sources. The 
eligibility depends on the source and the type of installation.  

 Tax regulation scheme. This scheme allows for a 50-75% tax deduction for expenses related 
to refurbishment of existing buildings and / or energetic requalification of buildings and / or 
installation of RES-H technologies 

Means of support 

1. Price-based mechanisms (Conto Termico) 

A price-based scheme (Conto Termico) is in place in Italy for small RES-H sources. Heat pumps 
(aerothermal, geothermal, hydrothermal), biomass and solar thermal are eligible technologies and 
the incentive is granted for a period varying between 2 and 5 years. 

Eligible technologies: Aerothermal, hydrothermal, biomass, geothermal and solar thermal are 
eligible sources, provided that they fall in one of the following cases:  
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 Substitution of existing heating systems with heat pumps combined with sanitary hot water 
production, along with the installation of heat metering systems in the case of plants with a 
thermal output higher than 200 kW; 

 Substitution of existing heating systems with biomass installations, along with the installation 
of heat metering systems in the case of plants with a thermal output higher than 200 kW; 

 Substitution of existing boilers with heat pump-based boilers 
 Installation of solar thermal systems combined with solar cooling systems, for the generation 

of thermal energy for production purposes or for district heating networks. 

Solar thermal energy Eligible for surfaces up to 2500 m2 

Amount: Incentives are paid by the GSE in the form of annual rates for a period of 2 or 5 years, or in 
a single amount, in case that the incentive does not exceed € 5000. The incentive level varies 
depending on the type of the plant, source, capacity and location of the installation and it is 
calculated by the formulas given below.  

Solar thermal 
energy 

The annual incentive (I) for solar thermal and solar cooling is determined by the 
following formula: 

I = Ci. Qu. Sl 

 Ci: performance coefficient expressed in € / kWhth as defined in Table 17 
of Annex II DI 16/02/2016 

 Qu: thermal energy produced per unit of gross surface, expressed in 
kWhth/m² 

 Sl: installed solar surface, expressed in m². 

 

Type of installation 
Ci annual incentive in €/KWhth for each m2 of 

installed solar area Sl (m2) 
≤ 12 12-50 50-200 200-500 ≥ 500 

Solar thermic plants for the production of hot 
water 

0,35 0,32 0,1 0,09 0,08 

Solar thermic plants for the production of hot 
water and heating for low temperature processes 

0,36 0,33 0,11 0,1 0,09 

Solar thermic plants for solar cooling system 0,43 0,39 0,13 0,12 0,11 

Concentrated solar thermic plants for the 
production of heat, also for processes (low, 
medium, high temperature)  

0,38 0,35 0,12 0,11 0,1 

Concentrated solar thermic plants for solar 
cooling system 

0,43 0,4 0,15 0,13 0,12 
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Addressees: Entitled party: Public administration and private individuals or institutions. Obligated 
party: The State. 

Degresion: The incentive level is adjusted after the cap of € 700 million in the case of private 
individuals and € 200 million in the case of public administration is reached or after 3 years by 
means of an inter-ministerial decree. 

Cap: The cap is set at € 700 million in the case of private individuals and € 200 million in the case of 
public administration. After reaching this cap, the incentive level will be adjusted. 

Eligibility Period: Depending on the type of intervention and capacity, incentives are granted for 
the following amounts of time: 

 Substitution of existing heating systems with aerothermal, hydrothermal or geothermal heat 
pumps or biomass installations 

o For capacities below 35 kW: 2 years 
o For capacities between 35 kW and 2000 kW: 5 years 

 Substitution of existing boilers with aerothermal, hydrothermal or geothermal heat pump-
based boilers: 2 years 

 Substitution of existing heating systems with biomass installations 
o For capacities below 35 kW: 2 years 
o For capacities between 35kW and 2000 kW: 5 years 

 Installation of solar thermal systems 
o For surfaces below 50 m²: 2 years 
o For surfaces between 50 and 2500 m²: 5 years. 

2. Tax regulation mechanism (Tax detraction) 

This scheme allows for a 65% tax deduction for expenses related to energy efficiency measures 
including the installation of RES-H technologies, such as Heat Pumps or solar thermal collectors. In 
the case of private individuals, this disposition is valid for works undertaken up to 31 December 2018 
and in the case of common buildings the disposition is valid up to 31 December 2021.  

Eligible Technologies: Biomass, Aerothermal, geothermal and solar thermal are eligible. 

Solar thermal 
energy 

Eligible if aimed to the production of hot water for domestic or industrial use or for 
producing hot water for swimming pools, spot facilities, clinics, schools and 
universities. 

Amount: Solar Thermal plants: € 60,000, to be distributed over ten years with ten quotas of equal 
amount. In the case of energetic requalification works aimed at improving the winter and summer 
energy performance of common buildings the maximum amount is € 40,000, to be distributed over 
ten years with ten quotas of equal amount.  

Addressees: Entitled party: Any party installing eligible plants. Obligated party: The State. 
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Legal Framework 

In Italy training programmes for installers are regulated at central level but set up and managed at 
regional level.  Each installer, after having installed a plant on any building, is required by law to 
release a certificate of compliance with a set of standards outlined in DM 37/08.  

All new buildings and all buildings undergoing major refurbishment are obliged to integrate RES-E 
and RES-H. There are different obligations depending on the building type and size, and for public 
buildings the obligations are increased by 10%.  

A guarantee fund supporting the development of district heating networks is in place within the 
“Cassa conguaglio” for the electricity sector. An additional fee of € 0,05/Sm3 (Sm3 is a quantity 
measurement unit at specified pressure and temperature levels) is applied to the consumption of 
natural gas. The liberalisation of the energy market is foreseen for 2020.  

ii. Future scenarios of SHIP in Italy 

Evolution and coverage of the Industrial heat demand  
 

On the left graph the projected SHIP power needed (MW) in Italy till 2050 is depicted in purple. The 
area in red represents an increase of the installed SHIP power of 1,3% per year with respect to the 
baseline scenario (2016). This is the optimistic scenario that complies with the required 40% 
coverage by the end of 2050 (see graph on the right, where the power is represented as % of the 
total industrial demand) which corresponds to a total power of around 2186 MW. For the BAU 
scenario (corresponding to an increase of 0,05 % per year) a maximum of 79,5 MW which 
represents only the 1,47 % of the demand would be reached by 2050. For the pessimistic scenario 
(corresponding to an increase of 0,02 % per year) these numbers are reduced to 41 MW and 0,76 
%.   
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Collector area needed  
 

Investment needed and fuel cost savings 
 

Notice that the y-axes in these graphs are in logarithmic scale 
 
Avoided CO2 and jobs created  
 

Notice that the y-axes in these graphs are in logarithmic scale 
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Taking into account the regulations in Italy for solar process heat subsidies (see the regulations for 
the ‘conto termico’ support scheme section for Italy) and taking the case of systems > 500 m2 for 
low and medium temperature processes which corresponding annual incentive (Ci) expressed in 
€/KWhth would be around 0,1; in the following table these numbers have been taken into account 
to calculate the theoretical private investment and national subsidies needed for the different 
projected scenarios.  
 

Scenario Optimistic BAU Pessimistic 

Investment needed by 
2050 

1427 mill EUR 51,9 mill EUR 26,7 mill EUR 

Subsidies by 2050 193 mill EUR 7 mill EUR 3,6 mill EUR 

Total investment after 
subsides by 2050 

1234 (~86% of the 
original investment) 

44,9 (~86% of the 
original investment) 

23,1 (~86% of the 
original investment) 

 
The current situation in Italy, is similar that of Germany but at a smaller scale. For Italy the BAU 
scenario (corresponding to an increase of 0,05 % per year) is clearly insufficient and it is far away 
from the required objective by 2050. The BAU would only represent a coverage of the 1,47 % of the 
demand by 2050. If the objectives are to be met by 2050, a huge investment both private and at a 
national level will be required (~1400 mill EUR) in order to increase the annual ratio of SHIP 
deployment to a necessary 1,3%. The support scheme in Italy seems to be insufficient or at least 
non-attractive for industry as it will only cover less than 20% of the initial investment.  
 

f. Spain 

Spain has an area of 505,99 km2, a population of nearly 46 million people and a nominal GDP of $ 
1,506 trillion. Spain's capitalist mixed economy is the 14th largest worldwide and the 5th largest in 
the European Union, as well as the Eurozone's 4th largest. Spain is one of the world's leading 
countries in the development and production of renewable energy. Spain is also Europe's main 
producer of wind energy. In 2010 its wind turbines generated 42,9 GWh, which accounted for 16,4% 
of all electrical energy produced in Spain. Other renewable energies used in Spain are 
hydroelectric, biomass and marine. Non-renewable energy sources used in Spain are nuclear (8 
operative reactors), gas, coal, and oil. Fossil fuels together generated 58% of Spain's electricity in 
2009, just below the OECD mean of 61%. Nuclear power generated another 19%, and wind and 
hydro about 12% each. 

Energy sources in industry: The industrial energy sources of the country are depicted in the graph 
below. Electrical energy and gas are by far the most used in industry (35%). Petroleum products are 
the next most used energy source with a share of around 15%. REs and solid fuels both have a 
similar use rate around a 7% of the total energy demand/use. 
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Fig. 30 Industrial energy sources in Spain in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand: The following graph shows the amount of heat in PJ/y (out of the 
total energy consumption) that each of the industrial sectors in Spain demanded in 2016.  

 

Fig. 31 Total energy demand (including heat) and heat demand of the industrial sector in Spain for 
the year 2016 (in PJ/y). [Pardo et al. 2012; Eurostat]. 

The sector that by far demands more heat for its operations is the non-metallic minerals one (more 
than 90% of its energy demand is heat) followed by the chemical and petrochemical, the iron and 
steel and the paper and pulp sectors 60%, 48% and 47% respectively). Also, the heat demand of 
sectors such as textile or food are important too. Now if we take a look at the temperature level 
distribution of this heat demand for each of the sectors this is what we see: 
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Fig. 32 Left. Total industrial heat demand (PJ/y) distribution by temperatures. Right. Temperature 
and sector breakdown of the industrial heat demand (%) and absolute values in the table (PJ/y) in 
Spain for the year 2016. [Pardo et al. 2012; Eurostat]. 

In total, industrial heat demand in 2016 accounted for the 47,6% of the total industrial energy 
demand which was a total of 330 PJ/y. However, the temperature level distribution of this heat 
demand is important for the implementation of solar technologies, the following graph shows this 
distribution. High temperature heat accounts for around 66% of total industrial heat demand. The 
low and medium heat demand accounts for a 33% of the total heat demand or in absolute terms 
110 PJ/y. 

In Spain the non-metallic mineral industry is the largest consumer of heat (~110 PJ/y) followed by 
iron and steel (80 PJ/y) and the chemical (60 PJ/y) sectors. All of them mostly using high 
temperature heat. Regarding medium temperature levels, Chemical, Paper and Food sectors (i.e. 
18, 18 and 11 PJ respectively) are the main consumers and for the low temperature range, again 
these three sectors are the main consumers in the country (i.e. 16, 15 and 12 PJ respectively). 

If we now take a look at the energy sources of the country by sector, the largest consumer (iron 
and steel) uses mainly solid fuels and gas. The second largest consumer, the paper and printing 
industry, consumes mainly REs (around a 40%). Petroleum and gas are by far the most used sources 
of energy (46% and 18% of the total mix).  
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Fig. 33 Energy source and sector breakdown of the industrial total energy demand in Spain for the 
year 2016. Absolute values in TJ/y (in the table) [Eurostat]. 

If we now cross the sources of energy with the temperature levels by sector, we can see that those 
sectors with high temperature (i.e. iron and steel, non-ferrous, chemical and non-metallic minerals) 
needs use mainly gas, petroleum and electrical energy (the iron and steel sector has also an 
important usage of solid fuels). A remarkable fact in Spain is that, according to the statistics, these 
industrial sectors don’t use waste heat.  

The share of REs in total is around a 14% and the sectors using a larger share are the pulp and 
paper, wood and food sectors with around 35%, 55% and <10% of their total demand respectively. 
These sectors consume more medium to low temperature energy.  

A remark in the case of the pulp and paper sector in Spain: despite having been identified as one 
of the sectors with the greatest potential for solar energy, given the abundance of easily 
recoverable production waste (biomass), little market potential for solar energy is foreseen. There is 
also an important tradition of cogeneration projects. A similar situation is found in the textile sector, 
where heat is used for drying dyeing of fabrics and yarn. The demand is mainly concentrated in the 
areas of Valencia, Alicante and Barcelona. Most of these municipalities with significant demand 
have access to the gas network, so it is not expected to identify a large potential in this sector. 

The sectors of ore extraction/mining-quarrying, textile and machinery are also low and medium 
temperature consumers but their share of REs is very low (<1% in all three of them). 
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i. Baseline scenario of SHIP in Spain 

The baseline scenario will assess the current situation of SHIP in the EU countries involved in the 
project. The following graph shows the statistics regarding SHIP plants in Spain. Data has been 
extracted from the SHIP database http://ship-plants.info/ and gathers the SHIP projects installed 
from 1994 to 2013. 

 

 

 

Fig. 34 Collector area (m2) and number of SHIP projects per year installed in Spain (up left) 
investment costs (EUR) per project (bottom left) and collector area and number of projects per 
year (right). Source: SHIP database (last accessed: June 2019) 

Most of the SHIP plants installed in Spain are FPC. There is one PTC for processing and preserving of 
fruit and vegetables and one Fresnel project for building refrigeration in the University of Seville. 
However, during the course of the surveys performed in the project at least 5 new plants that were 
not yet registered in the database have been identified and are the following:  

Region Project Sector 
Area  

(m2) 

Power 

 (kW) 
T (˚C) HTF16 

Start  

Year 
Technology

Barcelona 
FRELCATS

OL 

Food / 
slaughter

house 
2800 1600 80 Water 2012 Fresnel 

 
16 Heat Transfer Fluid 
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Cordoba 

INERSUR - 
Grasas 

del 
Guadalq

uivir 

Food / 
fat 

processin
g 

89 56 130 
Pressurized 

water 
2015 Fresnel 

Valencia 
SOLATO

M 
DADELOS 

Agro-
Chemica

l 
72 50 80 Water 2017 Fresnel 

Gerona 

SOLATO
M 

MARGALI
DA 

Food 36 25 80 Water 2017 Fresnel 

Barcelona 
RACKAM 

- ELIS 
Laundry 822 454 ~100 Water 2018 

Parabolic 
Trough 

 

After adding these plants missing in the data base, the indicators for Spain are the following:  

Total installed solar thermal capacity in industrial applications  

 

 Total FPC PT 

Area installed (m2) 8575 <100 m2 100-300 m2 >500 m2 >1000m2 175 

Power installed (MWth) 5 MWth 33 kW <200 kW >300 kW 833 kW 134 

Number of projects 21 12 2 

Average area per project (m2) 408      

 

Average total investment in SHIP plants 

 

 Total 

FPC 
PT 

<100 m2 
100-300 

m2 
>500 
m2 >1000m2 

Average investment (€17/kW) 789 998 766 605 707 1165 

Average investment (€/m2) 522 698 485,4 395 448 892 
Total industrial heat demand 
(med and low T)  

110,8 PJ      

Technically feasible Industrial 
heat demand potentially 

12,7 PJ 
4649 MW19 

     

 
17 Turnkey costs including solar collectors, piping, support construction, storage, design, commissioning and after subsidies.  
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covered by SHIP (med and low 
T)18  
% already covered by SHIP 
plants20 

0,11 %      

Geographical distribution of SHIP plants  
The distribution of SHIP projects in Spain is mainly in the provinces of Andalucía (S), Catalunya (NE) 
and Valencia (E) in that order although some projects can be found in the centre of the peninsula, 
like Extremadura and Castilla y Leon.  

Distribution of SHIP plants per sector and type of collector 

 

  

The food sector in Spain has the highest number of solar projects in operation. Is a sector with stable 
growth. Geographically the demand is very dispersed, being most of it in municipalities without 
access to the gas network. A priori, this is the sector with the highest potential for solar energy. FPC 
and Fresnel collectors are the most used technologies in Spain.  

Support scheme  
Currently there are no support schemes for RES-H&C in place in Spain. 

Legal Framework 
Spain has a national training system for installers and an obligatory certification for solar thermal 
panels. In addition, there are two wider frameworks, the R&D plan and the building code, that 
include RES as an area of interest. 

 Certification Programmes for RES installations 
 Programme for Large Thermal Plants (GIT)– Funding for large thermal plants in buildings 

supplied from renewable sources 

 
19 The technical potential in terms of capacity (MW) has been calculated based on the values displayed in: Table 2. of the 
‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’. In the case of Spain, the capacity of SHIP to be installed 
per PJ produced per year has been estimated to be 323-411 MW/PJ y. The EU-25 average is between 387 - 484,5 MW/PJ y.  

18 According to ‘Task 33/IV – Potential for Solar Heat in Industrial Processes report’ the real or technical potential of SHIP in 
industrial processes in European countries is assumed to be around a 3.8% of the total heat demand. Following this 
reference, the total low and medium energy heat demand has been reduced to meet this 3.8% criteria.  

20 SHIP Power installed (MW) / Technically feasible Industrial heat demand potentially covered by SHIP (med and low T) 
(MW).  
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 RES-H building obligations (Minimal solar contribution of warm sanitary water – Contribución 
solar minima de agua caliente sanitaria) 

Summary of policies: 

 Training programmes for installers. The national system of qualification and professional 
formation (NSQPF) provides a structured framework for the provision of vocational training 
also for energy.  

 Certification Programmes for RES installations. As regards certification, an obligation to be 
certified is in place for solar thermal panels to comply with international standards.  

 RD&D Policies. A State Plan of Scientific and Technical Research and Innovation 2017 – 2020 
establishing goals and priorities of the national research policy in the mid-term in the RES-E, 
RES-H&C and RES-T sectors was approved at the end of 2017. One of its strategic actions is 
“Energy and Climate Change”.  

 Building obligations. With respect to buildings and RES, it is stated in the technical building 
code that all new buildings or buildings undergoing major renovation in which there is 
demand for warm sanitary water / air conditioning of a covered swimming pool must satisfy 
some of this demand through solar thermal installations. There is also a programme aimed 
at providing financial support for large RES thermal plants (GIT) to supply warm water and 
air conditioning to buildings.  

Technologies: All policies apply to solar thermal. The NSQPF also applies to PV installations and wind 
power plants and the GIT programme applies to biomass and geothermal too. The national plans 
of R&D do not specify technologies, but only types of projects. It is possible that technologies are 
specified in the single calls under the R&D plan. 

Statutory provisions: 

 L 5/2002 (Ley 5/2002, de 19 de junio, de las Cualificaciones y de la Formación Profesional -
Law 5/2002 of June 19 of qualifications and professional formation)  

 ORDEN 28/07/1980 (Orden de 28 de julio de 1980 por la que se aprueban las normas e 
instrucciones técnicas complementarias para la homologación de los paneles solares. - 
Order of 28 July 1980 that approves rules and technical instructions for homologation of PV 
installations)  

 Plan Nacional de Investigación Científica, Desarrollo e Innovación Tecnológica (2013 – 
2016) - National plan of scientific research, development and technological innovation 
2013 – 2016  

 CTE (Código Técnico de la Edificación - National building code)  
 Programa GIT (Grandes Instalaciones Térmicas) – Programme for Large Thermal Plants  
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ii. Future scenarios of SHIP in Spain 

Evolution and coverage of the Industrial heat demand  
 

On the left graph the projected SHIP power needed (MW) in Spain till 2050 is depicted in purple. 
The area in red represents an increase of the installed SHIP power of 1,3% per year with respect to 
the baseline scenario (2016). This is the optimistic scenario that complies with the required 40% 
coverage by the end of 2050 (see graph on the right, where the power is represented as % of the 
total industrial demand) which corresponds to a total power of around 2161 MW. For the BAU 
scenario (corresponding to an increase of 0,11 % per year) a maximum of 184 MW which represents 
already the 3,44 % of the demand would be reached by 2050. For the pessimistic scenario 
(corresponding to an increase of 0,05 % per year) these numbers are reduced to 95 MW and 1,77 
%.   
 
Collector area needed  
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Investment needed and fuel cost savings 
 

Avoided CO2 and jobs created  
 

The current situation in Spain, although like Austria is one of the countries with more SHIP installed in 
terms of power, is still far from desirable. In Spain the BAU scenario (corresponding to an increase of 
0,11 % per year) would only represent a coverage of the 3,44 % of the demand by 2050. In Spain, 
no clear supporting subsidies were identified but it has been calculated that an investment of 
around 1200 mill Eur would be necessary by 2050.   

g. Turkey  

Energy sources in industry: The industrial energy sources in Turkey in 2016 are depicted in the graph 
below and after electrical energy and gas (32% and 35% respectively), solid fuels are the second 
most used energy source (24%).  



Deliverable Report   
 

D 8.2    GA No. 731287 73 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

 

Fig. 35 Industrial energy sources in Turkey in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand: The following graph shows the amount of heat (% out of total 
energy consumption) that each of the industrial sectors in Turkey demanded during 2016.  

 

Fig. 36 Total annual energy demand (including heat) and heat demand in PJ of the industrial 
sector in Turkey for the year 2016. [Pardo et al. 2012; Eurostat]. 

In the case of Turkey, the chemical and petrochemical industry is the biggest consumer of heat in 
absolute terms, followed by the food and tobacco sector and the non-ferrous metals sector. The 
sectors of iron and steel and non-metallic minerals sectors are the next biggest consumers. In total, 
the industrial heat demand in 2016 in Turkey accounted for the 34% of the total industrial energy 
demand which was a total of 746 PJ.  
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Fig. 37 Total industrial heat demand (PJ) distribution by temperatures for the year 2016 for Turkey. 
Right. [Pardo et al. 2012; Eurostat]. 

In Turkey, high temperature heat demand accounts for around 59% of the total industrial heat 
demand. Being the low and medium heat demand the rest, a 21% and a 19% of the total heat 
respectively or in absolute terms 55 and 48 PJ/y respectively in the year 2016. 

 

Fig. 38 Energy source and sector breakdown of the industrial energy demand in Turkey for the year 
2016. Absolute values in TJ/y (in the table) [Eurostat]. 
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i. Baseline scenario of SHIP in Turkey 

Unfortunately, no SHIP projects are registered in the SHIP data base for Turkey. In the course of our 
survey, only 2-SHIP installations were identified, however, both are old projects and no current data 
could be found.  The first project consisted of 125 PT collectors installed in 2008 in a chips factory 
(FritoLay, Pepsi Co.) in the Mediterranean town of Tarsus to supply process steam at 190⁰ C 
(www.energyglobe.info/awards/details/awdid/10470). The collectors were supplied by the German 
company SOLITERM Gmbh with a production facility in Ankara, Turkey. The second project was a 
FC collector installed in 2012 by the German company Feranova (www.feranova.com) to dry the 
mineral feldspar at an ore mine in the Southwest of Turkey. From Feranova’s 2014 brochure on their 
website, the system has a thermal capacity of 1 MWth, annual production of 1.4 GWth, and 
produces high pressure water at 200⁰ C that is used to heat air that is used in a drum dryer.  

According to the REN-21 RENEWABLES 2018 GLOBAL STATUS REPORT21, Turkey had the 2nd largest 
solar water heating market globally in 2018. In 2016 approximately 98% of solar thermal installations 
were for domestic hot water systems; i.e. ~ 2% of this market is for non-domestic applications (e.g. 
SHIP). Almost all of Turkey's solar thermal market is met through local producers, however, and as of 
2015, Turkey is one of the few countries with a large solar thermal market that does not use 
subsidies. This lack of subsidies results in an estimated 1/3 of the total market being informal 
consisting of unregistered small producers who may not give invoices for their work to avoid VAT. 
Also, the lack of subsidies and large informal market results in a lack of reliable national level data. 
As per the sectors of interest within the country, in the ‘Solar Thermal in The Mediterranean Region: 
Market Assessment Report’ of 2012, Turkey is recognized as a country with large potential SHIP 
markets in the food and textile sectors.  

Based on these facts and having the 2nd largest solar water heating market globally, the following 
statements can be done for the baseline scenario of SHIP in Turkey.   

a. If only 2% of this market is for non-domestic applications, Turkey has a very large SHIP market 
potential (where potential means these markets are almost undeveloped). 

b. This solar water heating markets are not supported by any subsidies; therefore, SHIP could 
be economically competitive in Turkey without subsidies. 

c. Turkey has a large local industrial base to supply low T SHIP technologies. In particular low-
temperature non-concentrating collectors that dominate Turkey’s hot water domestic 
market.  

h. UK  

Energy sources in industry: The industrial energy sources in the UK in 2016 are depicted in the graph 
below and after electrical energy and gas (36% and 41% respectively), solid fuels are the second 
most used energy source (16%).  

 
21 http://www.ren21.net/wp-content/uploads/2018/06/17-8652_GSR2018_FullReport_web_final_.pdf 
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Fig. 39 Industrial energy sources in the UK in 2016 (% out of total energy demand) [Eurostat]. 

Industrial process heat demand: The following graph shows the amount of heat (% out of total 
energy consumption) that each of the industrial sectors in the UK demanded during 2016. 

 

Fig. 40 Total annual energy demand (including heat) and heat demand in PJ of the industrial 
sector in the UK for the year 2016. [Pardo et al. 2012; Eurostat]. 

As always, the iron and steel industry is the biggest consumer of heat in absolute terms, followed by 
the non-metallic minerals sector and the chemical/petrochemical industry. They are also and 
again the sectors with higher percentual heat demand (55% and 33% respectively). Food and 
tobacco, textile and pulp and paper production are also important since more than 30% of their 
energy demand is in the form of heat.  

In total, the industrial heat demand in 2016 in the UK accounted for the 38% of the total industrial 
energy demand which was a total of 311 PJ. However, the temperature level distribution of this 
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heat demand is important for the implementation of solar technologies, the following graph shows 
this distribution. 

Fig. 41 Left. Total industrial heat demand (PJ) distribution by temperatures for the year 2016. Right. 
Temperature and sector breakdown of the industrial heat demand (%) and absolute values in the 
table (PJ/y) in the UK for the year 2016. [Pardo et al. 2012; Eurostat]. 

In the UK, high temperature heat demand accounts for around 55% of total industrial heat 
demand. Being the low and medium heat demand the rest, a 55% of the total heat or in absolute 
terms 136 PJ/y in the year 2016. 

In the UK the iron and steel industry was the largest consumer of heat in 2016 (i.e. 82 PJ/y) and was 
also the sector with the largest high temperature demand (more than 90%) followed by the non-
ferrous and the non-metallic mineral products sectors in terms of high temperature demand 
percentage. The next heat consumers, the chemical/petrochemical industry and the food drinks 
and tobacco sector, use mainly medium and low heat. In terms of medium temperature demand 
the largest consumers are food and drinks sector, paper and printing, chemical, all >10 PJ/y the 
textile, transport and machinery sectors are also interesting but with minor absolute numbers (i.e. < 
5 PJ).  In the low temperature range, the largest consumers are again the chemical, food drinks 
and tobacco and paper and printing sectors. Machinery and transport also use low temperature 
het in the order of 5 PJ/y.  
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Fig. 42 Energy source and sector breakdown of the industrial energy demand in the UK for the year 
2016. Absolute values in TJ/y (in the table) [Eurostat]. 

Taking a look at the energy sources of the country by sector, the largest heat consumer (iron and 
steel) uses mainly solid fuels. The second largest consumers, chemical and non-metallic minerals 
sectors, consume gas, electrical energy and solid fuels mainly. Electrical energy and Gas are once 
again the most used sources of energy in the rest of the sectors (41% and 36% of the total mix). The 
representation of REs is almost none-existing, as well as the waste heat utilization.  

Again, those sectors with high temperature needs use mainly gas and electrical energy (very similar 
situation in all the countries analysed) and the iron and steel industry which using traditionally solid 
fuels. In those sectors with a higher low and medium temperature demand (i.e. Chemical, food, 
textile, etc.) the situation is the same, they use preferably gas and electrical energy.  

i. Baseline scenario of SHIP in UK 

There are no solar thermal SHIP projects in UK. However, there are national subsidies for solar heat 
generation. For domestic applications "Domestic Renewable Heat" up to 21p per kWh can be 
subsidized, for non-domestic applications the rate of 11p/kWh applies for installations up to 200 
kWth. 
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Support Scheme 

The Renewable Heat Incentive (RHI) is the main instrument for funding RES-H sources in the United 
Kingdom by supporting RES-H installations with a fixed amount per kWth produced. The scheme 
consists of two parts: The Non-Domestic RHI (UK) and the Domestic RHI (UK and Northern Ireland 
until 2016). While the Non-Domestic RHI provides payments to industry, businesses and public sector 
organisations, is the Domestic RHI open to homeowners, private landlords, social landlords and self-
builders. In addition, the Department for Business, Energy & Industrial Strategy (BEIS) plans to 
introduce changes to the Non-Domestic/Domestic Renewable Heat Incentive (RHI) scheme 
Regulations that came into effect in September 2017. Further amendments are introduced in 2018. 

Summary of support schemes 

The Renewable Heat Incentive (RHI) is the main instrument for funding RES-H sources in the United 
Kingdom by supporting RES-H installations with a fixed amount per kWth produced. The scheme 
consists of two parts: The Non-Domestic RHI (UK) and the Domestic RHI (UK and Northern Ireland 
until 2016). While the Non-Domestic RHI provides payments to industry, businesses and public sector 
organisations, is the Domestic RHI open to homeowners, private landlords, social landlords and self-
builders. In addition, the Department for Business, Energy & Industrial Strategy (BEIS) plans to 
introduce changes to the Non-Domestic/Domestic Renewable Heat Incentive (RHI) scheme 
Regulations that came into effect in September 2017. Further amendments are introduced in 2018. 

Means of support 

1. Price-based mechanisms (Non-Domestic Renewable Heat Incentive) 

The Non-Domestic Renewable Heat Incentive (RHI) is a scheme targeted at supporting non-
domestic RES-H installations with a fixed amount per kWth produced which is payable for 20 years. 
The payment is provided to industry, businesses and public sector organisations. The scheme was 
launched in November 2011 in Great Britain. In Northern Ireland Northern Ireland Renewable Heat 
Incentive (NIRHI) was launched in November 2012 and is suspended for new application since 29 
February 2016. Furthermore, the Department for Business, Energy & Industrial Strategy (BEIS) has 
published a response to its consultation on changes to the Non-Domestic Renewable Heat 
Incentive (RHI) scheme.  

Eligible Technologies: Aerothermal, Hydrothermal, Biomass, Geothermal and Solar thermal are 
eligible technologies provided they meet technology specific requirements described below. In 
addition, RES-H installation needs to be first commissioned on or after 15 July 2009.  

Solar 
thermal 
energy 

Eligible up to a capacity of 200 kWth. For plants under 45 kWth certification and 
accreditation under the Microgeneration Certification Scheme (MCS) is required (art. 7 
RHISR 2011; art. 7 NIRHISR 2012). In addition, collector type must be flat plate or 
evacuated tube. 

Amount: The tariffs are calculated on a quarterly basis and published by Ofgem each year by 15th 
March, 15th June, 15th September and 15th December respectively (reg. 33(2) Domestic RHISR 
2014). Tariff rates for the period from 01 July 2018 are provided below (see the “Amount” section).  



Deliverable Report   
 

D 8.2    GA No. 731287 80 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

Solar thermal energy Solar thermal: p 20.66 (€ ct 23.36) per kWth 

Addressees: Entitled party: owners/occupants of the property the domestic RHI installation heats.  

Cap: Annual Heat Demand Limits are introduced. The Annual Heat Demand Limits cap payments 
for new entrants to a particular level of annual renewable heat demand. Consequently, when heat 
demand is greater than these values, plant operators will not receive RHI payments for heat output 
over these limits. For biomass boilers, which provide space heating, and/but not heating for 
domestic hot water, the deemed annual heat generation is (since 20 September 2017):  

  the heat demand for space heating specified in the relevant Energy Performance 
Certificate for that property; or  

 25,000 kWh  

For heat pumps, which provide space heating, and/but not heating for domestic hot water, the 
deemed annual heat generation is (since 20 September 2017):  

 The result of the formula A=(1-1/B) or 
 the result of the formula C=(1-1/B),  

Where:  

 A, is the heat demand for space heating (and water heating) specified in the relevant EPC 
for that property 

 B, is the seasonal performance factor for the heat pump and 
 C, is 20,000 kWh in the case of an air source heat pump, or 30,000 kWh in the case of a 

ground source heat pump  

Eligibility Period: 7 years. 

Legal Framework 

In the United Kingdom a certification scheme for solar thermal installations and an R&D policy are 
currently available.  

 Certification Programmes for RES installations (Microgeneration Certification Scheme) 
 Training programmes for Installers (NAREC) 

Summary of policies:  

 The Microgeneration Certification Scheme is aimed at providing an assessment and an 
approval that a RES installation complies with specific standards. Depending on the 
technology, requirements may vary, but are nevertheless usually linked to an internationally 
recognized standard (e.g. EN 12975-1: 2006 for solar thermal installations).  

 Offshore Renewable Energy Catapult-ORE is an offshore wind R&D hub that focuses on 
innovation across the sector and accelerating the success of UK companies in the offshore 
wind, wave and tidal sectors.  
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Statutory provisions:  

 Microgeneration Strategy  
 Building Regulations 2010 

i. Overall European perspective 

The following graphs compare the SHIP scenario in the different EU countries that have 
available data in the SHIP database.  

 

Fig. 43 Number of SHIP projects, total installed area (m2 103) and total installed power (MWth) in the 
different EU countries with registered data in the SHIP database.  

In terms number of SHIP projects, Austria has the largest number (27) followed closely by Germany 
(26) and Spain (21). However, Spain is the country with the largest SHIP installed area (8,600 m2) and 
Austria would be the second largest area installed (8,300 m2) and Greece is he third country in 
terms of installed area with 6,300 m2. Now, in terms of total installed power, again Austria is the first 
country with 5,1 MWth followed by Spain with (5 MWth). The third country would be Greece with a 
total of 4 MWth. 

The following graphs show the type of collector and the industrial sectors for the SHIP projects per 
country.  
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Fig. 44 Type of solar collectors used in SHIP projects in the different EU countries with registered data 
in the SHIP database. FPC: Flat Plate Collector; ETC: Evacuated Tube Collector; PT: Parabolic 
Through; FC: Fresnel Collector.  

In terms of type of collector, the vast majority of the SHIP projects in all the evaluated countries uses 
FPC mostly. The exception being Italy, where only projects with PT an FC are registered. In absolute 
terms, the ETC will be the second most used collector, followed by PTC and FC with the same 
number of projects. 
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Fig. 45 Type of industrial sectors with installed SHIP projects in the different EU countries with 
registered data in the SHIP database.  

In terms of industrial sectors, food and beverages sector is by far the most prominent sector in all the 
countries. The second sector would be the metal products manufacturing sector followed by the 
textile, leather and laundry related sector.  

Finally, in the last graph the average investment cost (per m2 and per kW installed) for each of the 
countries has been compared. This investment cost is an average of the turnkey costs (including 
solar collectors, piping, support construction, storage, design, commissioning and after subsidies) of 
some SHIP projects within the different countries and without any distinction between solar collector 
technology.  
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Fig. 46 Average investment costs per m2 and per kW installed in SHIP projects in the different EU 
countries with registered data in the SHIP database.  

In general, the average costs per m2 are not very different between countries (with the exception 
of Austria and Greece which have comparative lower costs) and they are around 550 €/m2. The 
reason why Austria and Greece have both lower average investment costs might be because 
none of the projects evaluated in these countries were PT or LF which in general have higher 
investment costs when compared to FCP and ETC. We found the highest costs in Italy (> 600 €/m2). 
The investment cost evaluated by kW is more disperse and this time Portugal shows the highest 
costs. If we exclude Portugal, the average is around 760 €/kW which is within the reported 
investment system costs range (i.e. EUR 250–1 000/kW) for conventional FPC and ETC in Europe, as 
reported in the ‘IEA-ETSAP and IRENA Technology Brief E21’ of 2015. For PT Collectors reported costs 
in this document are ranging from USD 600–2,000/kW, and LF collectors in the range of USD 1,200–
1,800/ kW. 

Still this figures are far away from recent assessments in Europe that predict cost reductions of 43% 
by 2020 (ESTTP, 2012), and far from what the industry roadmap for Europe targeted for 2020 as 
system price (including storage) of EUR 250/kWth for conventional systems reaching a solar fraction 
of 10-20%, and a systems price (excluding storage) of EUR 300/kWth for higher-temperature systems 
(< 250° C).  
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5. Conclusion 

As a conclusion, the numbers here presented can give a rough estimation of the investment 
needed and the benefits achieved in the European countries in order to comply with the 
objectives expected by 2050 for the industry. They are based on rough estimations and factors 
based on literature and governmental and international agencies reports such as IRENA, IEA, etc. 
therefore the absolute numbers might not be sufficiently accurate but the relative numbers, when 
comparing the different countries are.  It has to be highlighted here that the methodology does not 
take into account the evolution of the gas prices in Europe or the more than probable decrease in 
the SHIP solar systems in the coming years. Also, the possible revenues of the avoided emissions 
were also not estimated. These facts will definitely reduce the final investment projected here.  

In general, the investments are substantial and although very variable between countries, they are 
always one to two orders of magnitude greater than the costs of the avoided fuel consumption. 
Therefore, national support schemes in the shape of subsidies are mandatory in order to make 
these goals a reality by 2050.  

Countries like Germany, Austria or Italy that are far away from the required goals, have clearly 
defined support SHIP schemes already in place. The model of these countries could be adapted for 
the rest. On the contrary, countries like Greece, Cyprus and Spain that could easily reach these 
goals with minimum investment from their respective governments, lack specific support schemes 
for SHIP.  

In general, if any of the scenarios are fulfilled the socio-economic impact are positive, in particular 
if the positive scenario is fulfilled the impact in terms of CO2 reduction (> 13 mill t of CO2) and jobs 
created (> 2 mill jobs) would be very important. 
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7. Annexes  
a. Future scenarios of SHIP in France 

Evolution and coverage of the Industrial heat demand  
 

On the left graph the projected SHIP power needed (MW) in France till 2050 is depicted in purple. 
The area in red represents an increase of the installed SHIP power of 1,3% per year with respect to 
the baseline scenario (2016). This is the optimistic scenario that complies with the required 40% 
coverage by the end of 2050 (see graph on the right, where the power is represented as % of the 
total industrial demand) which corresponds to a total power of around 233 MW. For the BAU 
scenario (corresponding to an increase of 0,23 % per year) a maximum of 42 MW which represents 
only the 7,3 % of the demand would be reached by 2050. For the pessimistic scenario 
(corresponding to an increase of 0,11 % per year) these numbers are reduced to 22 MW and 3,77 
%.   
 
Collector area needed  
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Investment needed and fuel cost savings 
 

Avoided CO2 and jobs created  
 

  

b. Future scenarios of SHIP in Portugal 

Evolution and coverage of the Industrial heat demand  
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On the left graph the projected SHIP power needed (MW) in Portugal till 2050 is depicted in purple. 
The area in red represents an increase of the installed SHIP power of 1,27% per year with respect to 
the baseline scenario (2016). This is the optimistic scenario that complies with the required 40% 
coverage by the end of 2050 (see graph on the right, where the power is represented as % of the 
total industrial demand) which corresponds to a total power of around 39 MW. For the BAU 
scenario (corresponding to an increase of 0,94 % per year) a maximum of 29 MW which represents 
already the 30 % of the demand would be reached by 2050. For the pessimistic scenario 
(corresponding to an increase of 0,47 % per year) these numbers are reduced to 15 MW and 16 %.   
 
Collector area needed  
 

Investment needed and fuel cost savings 
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Avoided CO2 and jobs created  
 

c. First distributed questionnaire. Sent on the 2nd July 2018 

Distribution list: 

Para: hgsilva@uevora.pt, "crema" <crema@fbk.eu>, "fjp" <fjp@us.es>, "christodoulaki" 
<christodoulaki@cres.gr>, "pedro horta" <pedro.horta@ise.fraunhofer.de>, "j fluch" <j.fluch@aee.at>, 
"delphine bourdon" <delphine.bourdon@cea.fr>, "Gilles Flamant" <Gilles.Flamant@promes.cnrs.fr>, 
"Simona De Iuliis" <simona.deiuliis@enea.it>, "Krueger, Dirk" <dirk.krueger@dlr.de>, "daniela fontani" 
<daniela.fontani@ino.it>, "alessandro galia" <alessandro.galia@unipa.it>, "Amoresano, Amedeo" 
<amedeo.amoresano@unina.it>, "mdl" <mdl@gedeone.de.unifi.it>, "Azevedo, Pedro" 
<pedro.azevedo@lneg.pt>, "luisguerra" <luisguerra@tecnico.ulisboa.pt>, "Sallaberry, Fabienne" 
<fsallaberry@cener.com>, "jose gonzalez" <jose.gonzalez@imdea.org>, "inigo iparraguirre" 
<inigo.iparraguirre@tecnalia.com>, "cristobal villasante" <cristobal.villasante@tekniker.es>, 
"Rodriguez, Jose" <jrodriguez@cic.energigune.com>, "c l sansom" <c.l.sansom@cranfield.ac.uk> 
CC: "Julian Blanco" <julian.blanco@psa.es>, "Elena Guillen" <e.guillen@aee.at> 

Answers collected: 

Country Contact / institution Response 

Italy FBK/ENEA/UNIPA/INO/UNINA/UNIFI None 

Germany FISE/DLR 

Spain CIEMAT/TECNALIA/TEKNIKER/CENER/IMDEA/ENERGIGUNE 

Cyprus  

UK Uni Cranfield 

Greece CRES 

Turkey METU 
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France CEA/CNRS 

Portugal UEVORA/LNEG/ULISBOA 

Switzerland ETH 
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Integrating National Research Agendas on Solar Heat 
for Industrial Processes 

Questionnaire for the Survey on Current  
Socio-Economic Impact on SHIP Deployment in EU 

 
INTRODUCTION 

 
This survey is developed as part of the INSHIP project (Integrating National Research Agendas on 
Solar Heat for Industrial Processes), led by the Fraunhofer Institute for Solar Energy Systems (ISE), and 
which focuses on engaging major European research institutes with recognized activities on SHIP, 
into an integrated structure that could successfully coordinate the achievement of the following 
objectives: 

 More effective and intense cooperation between EU research institutions 
 Alignment of different SHIP-related national research/funding programs, avoiding overlaps and 

duplications & identifying gaps 
 Acceleration of knowledge transfer to the European industry 

Worldwide, 66% of heat is generated by fossil fuels and 45% of it is used in Industry as Process Heat. 
At a regional level, the share of Process Heat in the total final energy consumption stands for values 
around 30% in Asia and Latin America, around 20% in Non-OECD Europe, Eurasia and Australia or 
around 15% in OECD Europe, Africa and OECD Americas. Despite process heat being recognized 
as the application with highest potential among solar heating and cooling applications, Solar Heat 
for Industrial Processes (SHIP) still represents a modest share of about 88 MWth installed capacity 
(0.3% of total installed solar thermal capacity). 

At today's technology development stage, solar thermal potential is mainly identified for new 
industrial capacity. In this context, the INSHIP project aims at engaging major European research 
institutes with recognized activities on SHIP, to integrate their activities, and work with national 
authorities to align SHIP research with national research objectives and with industry to bring SHIP to 
a higher Technology Readiness Level (TRL), for example by exploring synergies with district heating 
and the electricity grid.  

We are setting up National Task Forces in each of the 12 participating countries (Germany, Spain, 
Austria, Italy, Portugal, Cyprus, Greece, Switzerland, France, Turkey, Belgium and the UK) in order to 
better define the local value chains, stakeholders and relevant policy environment. 

We would therefore ask you to complete this short questionnaire (it should not take more than 15 
minutes), to help us better define the research orientations and market opportunities for SHIP 
technology. It is particularly intended to have a picture of the current socio-economic impact of 
SHIP technologies at national/regional levels within the participating countries. 
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This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement Nº 731287 (http://inship.eu).  

Questionnaire 

Statistics 
 

1. Installed thermal power in SHIP applications (MWth) and collector area in the 
country________________________________________________________________________________ 

2. Number of ‘green’ jobs22 related (total)__________________________________________________ 

3. Thermal Energy demand of industry at national level (MWth)______________________________ 

4. Potential for solar process heat by temperature ranges (kWth) 

a. Low temperature industrial processes (80 – 150 ᵒC)________________________________ 

b. Medium temperature industrial processes (150 – 400 ᵒC)___________________________ 

c. High temperature industrial processes (400 – 1500 ᵒC)______________________________ 

Site specific data (please, collect info available for every single site) 
 

5. Investment cost (Eur)____________________________________________________________________ 

6. Installed capacity (kWth) and collector area (m²) _________________________________________ 

7. Origin of collector: Local or imported?____________________________________________________ 

Desktop Research 
 

8. What are the taxes paid in your country for a solar thermal 
plant?__________________________________________________________________________________
_________________________________________________________________________________________ 

9. What are the governmental expenditures on solar subsidies for the industry? 
_________________________________________________________________________________________
_________________________________________________________________________________________ 

10. What kind of industrial solar subsidies do you have in your country? Please, explain 
briefly___________________________________________________________________________________
_________________________________________________________________________________________ 

11. What are “industrial” prices (€/kW) for fossil fuels (i.e. gas, coal, diesel) in your 
country?__________________________________________________________________ 

 

 
22 Jobs related to the installation of this solar supply systems in the industrial environment 



Deliverable Report   
 

D 8.2    GA No. 731287 93 
 Co-funded by the Horizon 2020 Framework 

Programme of the European Union 

 

Your contact data 

Name__________________________________________________________________________________ 
Position_________________________________________________________________________________ 
Institute______________________________________Country/Region____________________________ 
e-mail address_________________________________Phone:___________________________________ 

 
 

Please, submit your response to: e.guillen@aee.at; dmartinez@psa.es  
Thanks for your participation in the survey! 
The INSHIP team.  
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d. Second distributed questionnaire and email. Sent on the 25th March 2019 

Distribution list: 

Para: Diego Martinez Plaza; Chiara Pellegrini; Christopher Sansom; Delphine Bourdon; Derek Baker; 
Elena Dufour; Hugo Silva; Ilker Tari; Josephine Stemmer; Luigi Crema; Nestor Fylaktos; Pedro Horta; 
Theni Oekonomou; Vikas Patil; Raphael Albert, 'Christopher Sansom' 

Answers collected: 

Country Contact / institution Response 

Italy Chiara/FBK yes 

Germany Pedro/FISE Yes 

Spain Diego/CIEMAT Yes  

Cyprus Nestor/CyI Yes 

UK Peter King/Uni Cranfield Yes 

Greece Theni Oekonomou/CRES yes 

Turkey Derek/METU yes 

France CEA No 

Portugal UEVORA No 

Switzerland Vikas/ETH Still pending 

 

Dear INSHIP partners,  

We are contacting you on behalf of our WP leader Diego Martinez Plaza in order to finalise the 
work of Task 8.2 as soon as possible. Together with Diego we have identified you as responsible 
partners for your country and would kindly ask you to support us in short-term. The purpose of DL 8.2 
is to describe and foresee the potential impact (socio economic scenarios) that solar could have in 
the industrial sector in Europe and specifically in your country. We have gathered already a lot of 
information regarding the status quo and the potential in Europe (heat demand by industry and 
temperature level). But now we need your help to gather/confirm information specific to your 
countries regarding status quo, subsidies and installed areas.  

We have prepared a small explanatory document (attached to this email) where we ask you:  

1. To check and confirm statistical data on energy consumption and distribution 
2. To check if the data regarding solar installed areas we have collected is correct (and if not, 

to please try to correct it)  
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3. To do a small desktop research on some figures (i.e. subsidies, cost of fuel, etc.) specific of 
your country 

 

We have already presented this approach during the GA meeting in Graz January 2018 and 
agreed on this approach, however identified some challenges in terms of data collection and 
confirmation. So, we have further developed the approach, hopefully make the process smoothly 
and reduce your necessary effort significantly.  

We should remind you that this is one of the most important outcomes of INSHIP as pointed out by 
our coordinator and project officer in the last GA meeting in Chambery and that all the partners 
made the commitment to participate, collect and share their data. The DL is due in June this year, 
but we will need your contribution by the beginning of April the latest (deadline 3rd of April) as we 
will have a WP leader meeting including our PO beginning of May and would like to highlight the 
steps done (and need some time to process the – hopefully – received feedback). 

 

Please have a look on the document attached and in case of any questions, feel free to contact 
us (e.guillen@aee.at; j.fluch@aee.at ) . We are aware that coming from research, this data may not 
be in-house, therefore we tried to collect already a lot of information to support you in the most 
efficient way. In case you can’t provide this information yourselves, please try to contact your 
national associations or industrial/governmental contacts to get it, or at least a confirmation. Also 
have a look on statistical data to confirm/adapt the figures we have. We did the same to have the 
latest data available for Austria. Please indicate your sources for both, changes and confirmation, 
and inform us on eventual delays, so that we can plan our activities. We will do the follow up 
including a checklist and would like to have a positive “green mark-up” for your country to be 
presented during the next meeting. 

Many thanks for your collaboration and please do not hesitate in asking us should you have any 
doubt.  

Regards,  

Elena Guillen, PhD 
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Energy Consumption Data per Country (source INTEC) 
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Austria
49,70

                 
2,50

               
1,60

               
3,20

                 
0,20

                 
0,20

               
3,80

                 
1,90

                 
3,00

                 
18,20

                 
1,20

               
1,10

               
-

                 
0,10

               
0,20

               
-

                 
3,30

                 
5,40

                 
0,20

                 
0,60

                 
0,40

                 
5,00

               
13,30

            
6,90

               
-

                 
0,10

               
0,80

               
0,30

               
0,60

               
2,00

                 
0,20

              
0,40

              
0,80

              
80,70

             
24,30

            
22,30

            
80,60

                        
24,20

                                 
22,40

                        
100%

100%
%

92,38
                 

4,65
               

2,97
               

88,89
               

5,56
                 

5,56
               

43,68
               

21,84
               

34,48
               

88,78
                 

5,85
               

5,37
               

-
                 

33,33
            

66,67
            

-
                 

37,93
               

62,07
               

16,67
               

50,00
               

33,33
               

19,84
            

52,78
            

27,38
            

-
                 

11,11
            

88,89
            

10,34
            

20,69
            

68,97
               

14,29
            

28,57
            

57,14
            

63,39
             

19,09
            

17,52
            

63,36
                        

19,03
                                 

17,61
                        

PJ
60,39

                 
3,04

               
1,94

               
4,70

                 
0,29

                 
0,29

               
3,82

                 
1,91

                 
3,02

                 
20,04

                 
1,32

               
1,21

               
-

                 
0,11

               
0,22

               
-

                 
4,85

                 
7,94

                 
0,15

                 
0,46

                 
0,31

                 
5,33

               
14,19

            
7,36

               
-

                 
0,10

               
0,84

               
0,35

               
0,69

               
2,30

                 
Belgium

38,40
                 

1,90
               

1,00
               

3,40
                 

0,20
                 

0,10
               

25,30
               

12,50
               

21,00
               

22,50
                 

1,50
               

1,30
               

-
                 

0,10
               

0,10
               

-
                 

6,30
                 

9,70
                 

0,50
                 

1,20
                 

0,70
                 

2,30
               

6,10
               

4,40
               

0,10
               

0,30
               

0,60
               

0,10
               

0,20
               

0,60
                 

0,60
              

1,20
              

1,90
              

93,20
             

31,30
            

41,40
            

93,20
                        

31,50
                                 

41,40
                        

100%
101%

%
92,98

                 
4,60

               
2,42

               
91,89

               
5,41

                 
2,70

               
43,03

               
21,26

               
35,71

               
88,93

                 
5,93

               
5,14

               
-

                 
50,00

            
50,00

            
-

                 
39,38

               
60,63

               
20,83

               
50,00

               
29,17

               
17,97

            
47,66

            
34,38

            
10,00

            
30,00

            
60,00

            
11,11

            
22,22

            
66,67

               
16,22

            
32,43

            
51,35

            
56,18

             
18,87

            
24,95

            
56,11

                        
18,96

                                 
24,92

                        
PJ

57,05
                 

2,82
               

1,49
               

4,18
                 

0,25
                 

0,12
               

27,69
               

13,68
               

22,98
               

27,77
                 

1,85
               

1,60
               

-
                 

0,07
               

0,07
               

-
                 

8,67
                 

13,34
               

0,45
                 

1,07
                 

0,62
                 

2,15
               

5,70
               

4,11
               

0,12
               

0,37
               

0,74
               

0,08
               

0,16
               

0,48
                 

Bulgaria
4,10

                   
0,20

               
0,10

               
2,10

                 
0,10

                 
0,60

               
2,40

                 
1,30

                 
10,40

               
12,90

                 
0,80

               
0,80

               
-

                 
-

                 
-

                 
-

                 
1,40

                 
2,40

                 
0,20

                 
0,40

                 
0,40

                 
0,20

               
0,50

               
0,30

               
-

                 
-

                 
-

                 
-

                 
0,10

               
0,20

                 
-

                
0,10

              
2,20

              
21,90

             
5,00

              
17,60

            
21,90

                        
4,90

                                   
17,40

                        
100%

98%

Cyprus
-

                     
-

                 
-

                 
-

                   
-

                   
-

                 
-

                   
-

                   
-

                   
4,90

                   
0,30

               
0,30

               
-

                 
-

                 
-

                 
-

                 
-

                   
-

                   
-

                   
-

                   
-

                   
-

                 
-

                 
-

                 
-

                 
-

                 
-

                 
-

                 
-

                 
-
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0,50

              
0,50
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0,50

                                   
0,50

                           
100%
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%

89,09
                 

5,45
               

5,45
               

-
                 

20,00
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40,00
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8,33
              

8,33
              

83,33
                        

8,33
                                   

8,33
                           

PJ
3,90

                   
0,24

               
0,24

               
Czechrepublic

58,00
                 

3,10
               

3,50
               

0,60
                 

-
                   

0,10
               

12,70
               

7,30
                 

11,10
               

19,20
                 

1,20
               

1,60
               

-
                 

0,10
               

0,10
               

-
                 

3,20
                 

6,30
                 

0,20
                 

0,60
                 

0,90
                 

1,90
               

5,20
               

3,10
               

0,20
               

0,50
               

1,50
               

0,40
               

0,80
               

3,70
                 

0,80
              

1,60
              

2,20
              

93,90
             

23,60
            

34,10
            

94,00
                        

23,60
                                 

34,10
                        

100%
100%

Denmark
1,20

                   
0,10

               
0,20

               
0,10

                 
-

                   
-

                 
0,80

                 
0,40

                 
0,80

                 
11,30

                 
0,80

               
1,30

               
-

                 
0,20

               
0,20

               
-

                 
3,60

                 
5,90

                 
-

                   
0,10

                 
0,10

                 
0,20

               
0,60

               
0,70

               
-

                 
0,10

               
0,20

               
0,20

               
0,30

               
1,30

                 
0,30

              
0,50

              
1,00

              
14,10

             
6,60

              
11,80

            
14,10

                        
6,70

                                   
11,70

                        
100%

102%

Estonia
-

                     
-

                 
-

                 
-

                   
-

                   
-

                 
0,10

                 
0,10

                 
0,40

                 
3,20

                   
0,20

               
0,30

               
-

                 
-

                 
-

                 
-

                 
0,40

                 
0,60

                 
-

                   
-

                   
0,30

                 
0,10

               
0,30

               
0,20

               
-

                 
-

                 
-

                 
-

                 
-

                 
0,10

                 
0,10

              
0,10

              
0,30

              
3,60

               
1,20

              
2,20

              
3,50

                           
1,10

                                   
2,20

                           
97%

92%

Finland
26,20

                 
1,30

               
2,30

               
0,80

                 
-

                   
1,10

               
5,10

                 
2,80

                 
11,10

               
5,60

                   
0,40

               
0,80

               
-

                 
-

                 
0,10

               
-

                 
0,90

                 
6,00

                 
0,10

                 
0,30

                 
0,50

                 
15,50

            
42,00

            
35,60

            
-

                 
0,10

               
0,40

               
-

                 
0,10

               
1,80

                 
0,40

              
0,80

              
2,10

              
53,70

             
48,80

            
61,80

            
53,70

                        
48,70

                                 
61,80

                        
100%

100%

France
111,10

              
5,80

               
3,20

               
8,90

                 
0,40

                 
0,20

               
43,20

               
23,60

               
17,00

               
72,20

                 
4,70

               
4,40

               
-

                 
0,40

               
0,40

               
-

                 
26,70

               
37,70

               
0,80

                 
2,20

                 
1,10

                 
5,70

               
15,20

            
7,30

               
0,50

               
1,30

               
2,70

               
0,90

               
1,90

               
5,10

                 
2,10

              
4,30

              
5,80

              
245,30

           
86,40

            
85,10

            
245,40

                      
86,50

                                 
84,90

                        
100%

100%
%

92,51
                 

4,83
               

2,66
               

93,68
               

4,21
                 

2,11
               

51,55
               

28,16
               

20,29
               

88,81
                 

5,78
               

5,41
               

-
                 

50,00
            

50,00
            

-
                 

41,46
               

58,54
               

19,51
               

53,66
               

26,83
               

20,21
            

53,90
            

25,89
            

11,11
            

28,89
            

60,00
            

11,39
            

24,05
            

64,56
               

17,21
            

35,25
            

47,54
            

58,85
             

20,73
            

20,42
            

58,88
                        

20,75
                                 

20,37
                        

PJ
127,04

              
6,63

               
3,66

               
10,08

               
0,45

                 
0,23

               
46,15

               
25,21

               
18,16

               
65,25

                 
4,25

               
3,98

               
-

                 
0,62

               
0,62

               
-

                 
28,45

               
40,17

               
0,65

                 
1,80

                 
0,90

                 
6,09

               
16,23

            
7,80

               
0,48

               
1,26

               
2,61

               
0,84

               
1,78

               
4,77

                 
Germany

269,60
              

13,80
            

9,00
               

19,30
               

0,90
                 

1,20
               

58,20
               

29,10
               

86,90
               

122,90
               

8,00
               

8,10
               

-
                 

1,50
               

1,70
               

-
                 

26,90
               

42,50
               

1,20
                 

3,20
                 

2,00
                 

12,90
            

34,90
            

28,80
            

0,90
               

2,40
               

10,20
            

2,40
               

5,10
               

15,60
               

3,50
              

6,90
              

15,80
            

490,80
           

132,70
          

221,90
          

490,90
                      

132,70
                               

221,80
                      

100%
100%

%
92,20

                 
4,72

               
3,08

               
90,19

               
4,21

                 
5,61

               
33,41

               
16,70

               
49,89

               
88,42

                 
5,76

               
5,83

               
-

                 
46,88

            
53,13

            
-

                 
38,76

               
61,24

               
18,75

               
50,00

               
31,25

               
16,84

            
45,56

            
37,60

            
6,67

               
17,78

            
75,56

            
10,39

            
22,08

            
67,53

               
13,36

            
26,34

            
60,31

            
58,06

             
15,70

            
26,25

            
58,07

                        
15,70

                                 
26,24

                        
PJ

344,82
              

17,65
            

11,51
            

25,52
               

1,19
                 

1,59
               

68,87
               

34,43
               

102,83
            

126,32
               

8,22
               

8,33
               

-
                 

1,30
               

1,47
               

-
                 

28,89
               

45,64
               

1,13
                 

3,02
                 

1,88
                 

12,13
            

32,81
            

27,08
            

1,07
               

2,84
               

12,08
            

2,44
               

5,18
               

15,85
               

Greece
2,70

                   
0,10

               
0,10

               
7,50

                 
0,40

                 
0,20

               
2,00

                 
1,10

                 
0,80

                 
20,40

                 
1,40

               
1,30

               
-

                 
0,20

               
0,20

               
-

                 
3,80

                 
5,90

                 
0,20

                 
0,50

                 
0,30

                 
0,30

               
0,90

               
0,50

               
-

                 
0,10

               
0,10

               
-

                 
-

                 
0,10

                 
0,70

              
1,40

              
1,90

              
33,80

             
9,90

              
11,20

            
33,80

                        
9,90

                                   
11,40

                        
100%

100%
%

93,10
                 

3,45
               

3,45
               

92,59
               

4,94
                 

2,47
               

51,28
               

28,21
               

20,51
               

88,31
                 

6,06
               

5,63
               

-
                 

50,00
            

50,00
            

-
                 

39,18
               

60,82
               

20,00
               

50,00
               

30,00
               

17,65
            

52,94
            

29,41
            

-
                 

50,00
            

50,00
            

-
                 

-
                 

100,00
            

17,50
            

35,00
            

47,50
            

61,57
             

18,03
            

20,40
            

61,34
                        

17,97
                                 

20,69
                        

PJ
1,87

                   
0,07

               
0,07

               
16,93

               
0,90

                 
0,45

               
1,37

                 
0,75

                 
0,55

                 
4,33

                   
0,30

               
0,28

               
-

                 
0,21

               
0,21

               
-

                 
2,74

                 
4,25

                 
0,09

                 
0,22

                 
0,13

                 
0,12

               
0,35

               
0,19

               
-

                 
0,05

               
0,05

               
-

                 
-

                 
0,24

                 
Hungary

12,30
                 

0,60
               

1,10
               

1,80
                 

0,10
                 

1,60
               

1,60
                 

0,80
                 

6,10
                 

10,00
                 

0,60
               

0,80
               

-
                 

-
                 

0,10
               

-
                 

2,50
                 

4,20
                 

-
                   

0,10
                 

0,10
                 

0,20
               

0,60
               

1,40
               

0,10
               

0,10
               

0,40
               

0,10
               

0,30
               

0,90
                 

0,20
              

0,30
              

0,60
              

26,40
             

6,10
              

17,40
            

26,30
                        

6,00
                                   

17,30
                        

100%
98%

Ireland
-

                     
-

                 
-

                 
7,50

                 
0,40

                 
0,20

               
2,20

                 
1,20

                 
0,90

                 
8,90

                   
0,60

               
0,60

               
-

                 
0,20

               
0,20

               
-

                 
2,90

                 
4,20

                 
-

                   
0,10

                 
0,10

                 
-

                 
0,10

               
0,10

               
-

                 
-

                 
0,10

               
0,20

               
0,40

               
1,10

                 
0,10

              
0,20

              
0,30

              
19,00

             
6,20

              
7,60

              
18,90

                        
6,10

                                   
7,80

                           
99%

98%

Italy
92,20

                 
4,50

               
12,70

            
12,00

               
0,60

                 
0,40

               
22,60

               
11,30

               
41,80

               
148,60

               
9,50

               
11,90

            
-

                 
0,20

               
0,20

               
-

                 
16,40

               
28,00

               
3,70

                 
9,90

                 
5,90

                 
4,90

               
13,00

            
23,20

            
-

                 
-

                 
1,40

               
2,60

               
5,50

               
15,10

               
0,40

              
0,80

              
13,30

            
286,80

           
71,50

            
153,90

          
287,00

                      
71,70

                                 
153,90

                      
100%

100%
%

84,28
                 

4,11
               

11,61
            

92,31
               

4,62
                 

3,08
               

29,85
               

14,93
               

55,22
               

87,41
                 

5,59
               

7,00
               

-
                 

50,00
            

50,00
            

-
                 

36,94
               

63,06
               

18,97
               

50,77
               

30,26
               

11,92
            

31,63
            

56,45
            

-
                 

-
                 

100,00
          

11,21
            

23,71
            

65,09
               

2,76
              

5,52
              

91,72
            

55,99
             

13,96
            

30,05
            

55,99
                        

13,99
                                 

30,02
                        

PJ
97,20

                 
4,74

               
13,39

            
9,17

                 
5,32

                 
3,55

               
18,16

               
9,08

                 
33,58

               
115,57

               
7,39

               
9,26

               
-

                 
0,16

               
0,16

               
-

                 
15,46

               
26,40

               
2,94

                 
7,86

                 
4,68

                 
4,66

               
12,36

            
22,06

            
-

                 
-

                 
1,44

               
2,37

               
5,02

               
13,78

               
Latvia

3,00
                   

0,10
               

0,10
               

0,10
                 

-
                   

-
                 

0,20
                 

0,10
                 

0,20
                 

1,80
                   

0,10
               

0,10
               

-
                 

-
                 

-
                 

-
                 

0,60
                 

1,00
                 

-
                   

0,10
                 

0,10
                 

-
                 

0,10
               

-
                 

-
                 

-
                 

-
                 

-
                 

-
                 

0,10
                 

-
                

-
                

-
                

5,20
               

1,20
              

1,50
              

5,10
                           

1,10
                                   

1,60
                           

98%
92%

Lithuania
-

                     
-

                 
-

                 
-

                   
-

                   
-

                 
1,10

                 
0,50

                 
4,90

                 
3,20

                   
0,20

               
0,20

               
-

                 
-

                 
-

                 
-

                 
1,00

                 
1,70

                 
0,10

                 
0,20

                 
0,20

                 
0,10

               
0,30

               
0,20

               
-

                 
-

                 
-

                 
-

                 
-

                 
0,10

                 
-

                
0,10

              
0,10

              
4,50

               
2,30

              
7,30

              
4,50

                           
2,30

                                   
7,40

                           
100%

100%

Luxembourg
6,10

                   
0,20

               
0,10

               
-

                   
-

                   
-

                 
0,10

                 
0,10

                 
-

                   
3,00
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-

                 
-

                 
-

                 
-

                 
-

                   
0,10
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-
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-

                 
-

                 
-

                 
-

                 
-

                 
-

                 
-

                   
-

                
-
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100%
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-

                     
-

                 
-

                 
-

                   
-

                   
-

                 
-

                   
-

                   
-

                   
-

                     
-

                 
-
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-

                   
-

                   
-

                 
-

                 
-
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-
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0,10
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2,70

               
1,50

               
2,50
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-
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0,90

               
-
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18,60
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73,20
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0,30

               
0,60

               
2,80
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-
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52,13
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-
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-
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2,10
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-

                 
0,11
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Rom

ania
38,90
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-

                   
-
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-
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-
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92,80

                 
5,00

               
2,70
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0,30
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-

                 
-

                 
17,20

               
24,90

               
2,30
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3,22
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2,04
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EU-27

1.044,00
           

53,00
            

50,00
            

98,00
               

5,00
                 

10,00
            

346,00
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8. Assessment of responses received 

The table below shows a summary of the responses received. Most of the countries answered the 
questions under the section ‘Desktop Research’, few less did it about ‘Existing SHIP plants’ and 
almost none gave answer to the update of country’s power consumption breakdown per industrial 
sectors. 

The results and responses will be further evaluated. Results of this evaluation will be reported as part 
of the Project Deliverable 8.2 ‘Report on assessment of socio-economic impact scenarios of SHIP 
development in EU’. 

Country Partner

1. E
nergy C

onsu
mptio

n St
atis

tic
s

2. E
xist

ing SHIP plants

3. D
eskto

p re
se

arch

Comments

Austria INTEC
Cyprus CyI
France CEA No response
Germany FISE Committment to provide further info on existing plants
Greece CRES
Italy FBK No response
Portugal LNEG No response
Spain CIEMAT
Switzerland ETHZ No response
Turkey METU Almost no data available
Belgium ESTELA No response
United Kingdom CRANFIELD N/A No solar thermal plants exist in the UK

No response

Partial response

Full response  

 

 

 

 

 

 

 

 


