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1. Content of deliverable 

As a part of the Europe 2020 strategy, the European Commission adopted the “Innovation 

Union” flagship initiative1, setting an innovation strategy aiming at enhancing Europe's 

capacity to deliver smart, sustainable and inclusive growth, highlighting the concept of 

smart specialisation as a way to achieve these goals. 

In this framework, the European Commission encouraged the design of national/regional 

research and innovation strategies for smart specialisation2 as a means to deliver a more 

targeted Structural Fund support and a strategic and integrated approach to harness the 

potential for smart growth and the knowledge economy in all regions. 

National/regional research and innovation strategies for smart specialisation (RIS33) are 

integrated, place-based economic transformation agendas fulfilling the following 

objectives: 

 to focus policy support and investments on key national/regional priorities, 

challenges and needs for knowledge-based development; 

 built upon each country's/region’s strengths, competitive advantages and 

potential for excellence; 

 to support technological as well as practice-based innovation and aim to stimulate 

private sector investment; 

 to get stakeholders fully involved and encourage innovation and experimentation; 

 to include sound monitoring and evaluation systems. 

Based on this concept, RIS3 strategies have been developed in different EU regions and 

countries as part of the regional policy4. Support and monitoring of RIS3 strategies is 

provided by the EC through the Smart Specialisation Platform5, where information on 

existing strategies might be found. 

An analysis of needed National and Regional Innovation strategies on Solar Heat for 

Industrial Processes (SHIP) must, thus, build upon an analysis of the already existing RIS3: 

 seeking possible alignments with the INSHIP ECRIA objectives; 

 identifying potential complimentary objectives; 

 identifying gaps. 

                                                 

1 http://ec.europa.eu/research/innovation-union/index.cfm  
2 http://ec.europa.eu/regional_policy/sources/docoffic/official/communic/comm_en.htm  
3 European Union, 2012. Guide to Research and Innovation Strategies for Smart Specialisations (RIS 

3). ISBN : 978-92-79-25094-1, doi:10.2776/65746. 
4 http://ec.europa.eu/regional_policy/index.cfm/en/  
5 http://s3platform.jrc.ec.europa.eu/home  

http://ec.europa.eu/research/innovation-union/index.cfm
http://ec.europa.eu/regional_policy/sources/docoffic/official/communic/comm_en.htm
http://ec.europa.eu/regional_policy/index.cfm/en/
http://s3platform.jrc.ec.europa.eu/home
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Considering the paramount role of innovative and entrepreneurial stakeholders in the 

definition and establishment of the RIS3, a link to available national innovation, R&D 

funding and market support policies and indicators is also sought when assessing the need 

for regional innovation strategies in SHIP.  

The current report presents an analysis of further and/or new requirements on SHIP related 

innovation strategies. An assessment of gaps, best practices and complementarities is 

presented in this document, looking at the main objectives of such a strategy: policy 

support, competitive advantages and practice based innovation.  

The findings of such assessment enable the presentation of recommendations for a SHIP 

Innovation Strategy, following the major principles of such an economic transformation 

agenda: Choices and Critical mass, Competitive Advantage, Connectivity and Cluster 

and Collaborative Leadership. 

The contents of the deliverable include not only the vision of the research community, 

represented by the comprehensive INSHIP Consortium, but also the input from the most 

relevant stakeholders gathered in the National Stakeholders Groups in different countries 

represented in the Consortium. On the latter, revision and contributions were delivered by 

Austria, France, Italy, Germany, Greece, Spain and Turkey. 

Not neglecting a possible future expansion of the findings of this report, they focus so far 

on the countries represented in INSHIP through National Stakeholders groups: Austria (AT), 

Cyprus (CY), France (FR), Germany (DE), Greece, (GR), Italy ( IT), Portugal (PT), Spain (SP), 

Switzerland (CH) and Turkey (TK). 

1.1. Methodology 

After a presentation and description of  Smart Specialization Strategies, in section 2, the 

three main objectives of a RIS3 are assessed, at national level, in the foregoing sections 3 

to 5. Within each of these objectives, concrete parameters are defined to be used as a 

metric for a detailed assessment. 

As such assessment includes the analysis of rather different sources and types of 

information: numerical, textual, objective, subjective, dynamic, stable – the methodology 

used is based on a “empirical” Red/Yellow/Green classification on the status of each 

parameter. 

In the beginning of each section, the parameters used in the assessment of the current 

status of each of the objectives are presented, along with the rationale followed in their 

empirical status classification. 

After this assessment, gaps, good practices and complementarities between 

countries/regions are presented, as the base for recommendation on a SHIP Innovation 

Strategy. 
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The findings and recommendations herein presented have a clear relation to the works 

developed in WP7, specifically to Deliverables 7.1, 7.2 and 7.3: e.g. information on 

available R&D funding and market support policies might be found in the contents of 

Deliverable 7.2: National Concept Notes.  

 

Please note:   use of country codes in this report 

Throughout this report, the following country codes are used, which partly deviate from 

the official EU country code as defined by the EC6:  (in alphabetical order) 

Country  Code used here Official EU Country code (if deviating) 

Austria   AT 

Cyprus  CY 

France  FR 

Germany  DE 

Greece  GR   EL 

Italy   IT 

Portugal  PT 

Spain   SP   ES 

Switzerland  CH 

Turkey   TK   TR 

 

  

                                                 

6 https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Country_codes 
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2. Smart Specialization Strategies and Innovation indicators 

2.1. Objectives of Smart Specialization Strategies 

National/regional research and innovation strategies for smart specialisation (RIS37) are 

integrated, place-based economic transformation agendas fulfilling the following 

objectives: 

 to focus policy support and investments on key national/regional priorities, 

challenges and needs for knowledge-based development; 

 built upon each country's/region’s strengths, competitive advantages and 

potential for excellence; 

 to support technological as well as practice-based innovation and aim to stimulate 

private sector investment; 

 to get stakeholders fully involved and encourage innovation and experimentation; 

 to include sound monitoring and evaluation systems. 

The RIS3 approach suits the three priorities of the EC Europe 2020 strategy8: 

 SMART: development of an economy based on knowledge and innovation remains 

a fundamental challenge for the EU as a whole. The current European leadership 

on solar thermal technologies and especially on solar concentrating technologies is 

definitely under challenge by new players at international level (e.g. China, India). 

Also a renewed acceleration by the US solar thermal industry is to be considered as 

a potential treat, especially in case of a change of the present policies of the US 

administration that have temporarily slowed down the R&D and industrialisation 

roadmaps of the concentrating solar sector. Maintenance of the European 

leadership of the solar industry is likely to be achieved through R&D and knowledge 

transfer activities; 

 SUSTAINABLE: sustainable economic growth comes hand in hand with innovation 

efforts and investments on a shift towards a resource-efficient and low carbon 

economy. An increased market penetration of solar thermal technologies in SHIP 

applications definitely embodies a contribution to industrial decarbonisation in 

different industrial sectors and regions; 

 INCLUSIVE: inclusive growth between and within regions by strengthening territorial 

cohesion and by managing structural change, creating economic opportunity and 

investing in skills development, better jobs and social innovation. Knowledge 

transfer and capacity building activities aiming at engineers, university students and 

                                                 

7 European Union, 2012. Guide to Research and Innovation Strategies for Smart Specialisations (RIS 

3). ISBN : 978-92-79-25094-1, doi:10.2776/65746. 
8 https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-

economic-governance-monitoring-prevention-correction/european-semester/framework/europe-

2020-strategy_en  

https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/framework/europe-2020-strategy_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/framework/europe-2020-strategy_en
https://ec.europa.eu/info/business-economy-euro/economic-and-fiscal-policy-coordination/eu-economic-governance-monitoring-prevention-correction/european-semester/framework/europe-2020-strategy_en
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system designers on SHIP related topics contribute to the development of new skills 

and competencies in the labour market, suiting the requirements of new jobs being 

created in the framework of a wider SHIP market penetration, 

thus envisaging a broader concept of innovation encompassing investment in research or  

manufacturing sectors and building competitiveness through capacity building, design of 

creative industries, social and service innovation, new business models and practice-

based innovation. 

The holistic approach of the RIS3 concept presents a strong process element where 

various innovation and entrepreneurship stakeholders are asked to play an eminent role, 

bringing their knowledge and commitment to the identification of priority areas and 

knowledge-based investments which are more likely to deliver growth and job creation.  

Within INSHIP, the establishment of the National Stakeholders Groups, engaging actors 

from research, industry, financing and policy making, presents itself as a crucial step for 

the enrolment of the most relevant stakeholders in the definition of a SHIP related RIS3 in 

the different regions. 

The alignment of the stakeholder behavioural responses with the policies and resources 

invested on a RIS3 can only be measured through a close monitoring/assessment process, 

adjusted where necessary and creating a virtuous policy learning cycle. Such 

monitoring/assessment process is to be based on the identification of appropriate 

indicators, whose definition is hardly standardisable as it needs to be tailored to a specific 

region. In general, such indicators must assure a measure of the evolution of the regional 

productive structure towards activities that (a) are globally competitive and (b) have a 

greater potential for value added. When results are long-term, the programmer may use 

intermediate result indicators to measure the progress towards the objective.  

2.2. Key steps for the creation of a Smart Specialization Strategies 

In order to create a national or regional smart specialization strategy a six-step approach 

is proposed in the “Guide to Research and Innovation Strategies for Smart Specialisations 

(RIS3)” by the European Union. 9  

1. Regional contexts and potential for innovations need to be analysed 

2. A governance structure needs to be set up keeping market and civic society in 

mind. 

3. All stakeholders need to define a shared vision of the regional economy, society 

and environment. 

4. Identification of a limited number of research and innovation priorities, where the 

region has a realistic chance to progress. 

                                                 

9 European Union, 2012. Guide to Research and Innovation Strategies for Smart Specialisations (RIS 

3). ISBN : 978-92-79-25094-1, doi:10.2776/65746. 
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5. Establishment of suitable policy mixes. 

6. Integration of monitoring and evaluation mechanisms. 

Though these steps should be implemented in the order above, they are closely interlinked 

and overlaps will occur in the process. 

2.3. Energy related Smart Specialization Strategies 

The EC Smart Specialisation Platform provides insight and guidelines to the design and 

implementation of Smart Specialisation Strategies (S3s). The Platform monitors and tracks 

Innovation Priorities addressed by the already existing S3s through its tool Eye@RIS3: 

Innovation Priorities in Europe10. 

As of today, a total of 1268 S3 encoded Innovation Priorities (S3 IPs) are defined in EU 

countries and regions implementing S3 policy. As to identify current S3 IPs already 

encompassing all of the broad thematic fields related to SHIP, a survey on S3 priorities was 

performed after the concatenation11 of the following main topics: 

 Economic Domains: C – Manufacturing; 

 Scientific Domains: 02 – Environment; 05 – Energy; 06 – Industrial production and 

technology; 12 – General advancement of knowledge; 

 Policy Objectives: E – KETs; J – Sustainable innovation. 

This survey stood, by country, for the results presented in Table 1. 

                                                 

10 http://s3platform.jrc.ec.europa.eu/map  
11 Results presented in the table stand for the frequency of results obtained with the concatenation 

of Economic and Political Domains with one of the Scientific Domains. 

http://s3platform.jrc.ec.europa.eu/map
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Table 1: Existing S3s encompassing a combination of SHIP relevant main domains. Please note that the sum 

given in the rightmost column may include double mentioning of topics, i.e. is to be seen as an upper bound 

rather than a real sum. “INSHIP” gives the total number of RIS3s in the INSHIP partner countries. 

  

As shown by the results presented in Table 1: 

 Concatenation results encompassing the scientific domains of Environment or 

Energy show these topics have lower priority/visibility in the RIS3s dealing with the 

selected Economic and Political Domains; 

 Correlation of the selected Economic and Political Domains is much evident in the 

Scientific Domain of Industrial production and technology; 

 Despite the modest number of S3 IPs identified in Cyprus (2) and Turkey (3), all the 

countries represented in INSHIP Consortium have Innovation Priorities matching the 

search criteria, with countries in Central Europe (Germany, France Italy) presenting 

a significant number of occurrences but also countries with important solar 

resource (Spain, Greece) presenting significant results; 

 Countries represented in INSHIP Consortium (10) stand for more than 50% of the 

RIS3s found in all of EU and non-EU with RIS3s, with a slightly lower share in the 

domain “Environment” and a slightly higher share in the domain “General 

advancement of knowledge”.  

An analysis of RIS3s more directly related to SHIP is given in section 3.4 of this report.  
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Portugal 0 1 3 8 12

Spain 3 7 34 18 62

Switzerland 0

Turkey 0 0 3 0 3

INSHIP 29 53 218 161 464

EU & Non-EU with S3s 60 106 400 265 894

Nr. S3sCountry

X X X

Scientific Domains Policy Objectives



Deliverable Report   

 

D 7.3    GA No. 731287 12 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

2.4. Innovation indicators 

The Directorate-General for Research and Innovation provides a report12 summarizing 

Innovation indicators, in the scope of the European Innovation Union. Besides identifying 

and monitoring the key research and innovation policy challenges, the report provides an 

insight into Science and Technology priorities and Innovation output indicators. Our 

analysis is focused in these two indicators and to their result in the Energy sector, at both 

EU and country level. 

The analysis presented in the quoted report (12) is based on a comparison between the 

scientific specialisation (in terms of publications) and technological specialisations (in 

terms of patent applications). The specialisation for all thematic priorities of EU FP7 R&D 

funding is shown in Figure 1. Values over 1 show specialisation, under 1 lack of 

specialisation. A good match between science and technology in terms of these 

“specialisation” metrics is defined to be a positive indicator, and mismatch to be an 

indicator of inconsistency. A rather  strong mismatch between scientific and technological 

specialisations in the EU is observed in five areas (health; ICT; energy; other transport 

technologies; aeronautics and space). In comparison, competing countries like the US, 

Japan and China show much less mismatch (see (12) for the respective data). 

The 3 areas of energy, other transport technologies, and aeronautics and space, show the 

strongest specialisation mismatch, all with a strong technological specialisation but a very 

weak scientific specialisation. Our interpretation is that it may be advisable to increase the 

number of researchers and the amount of funding in these areas in order to support 

scientific specialisation. Thus, consideration could be given to better/higher prioritising 

these areas when allocating research funding. 

                                                 

12 Directorate-General for Research and Innovation, EUR 26334 EN. Research and Innovation 

performance in the EU2014: Innovation Union progress at country level (2014) 
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Figure 1: EU – S&T National Specialisation in FP7 thematic priorities, 2000–2010 (Croatia not included. (from 12). 

Values over 1 show specialisation, under 1 lack of specialisation. In brackets for each thematic prio: growth 

rate in number of publications (S) and in number of patents (T)  

 

As a second innovation indicator, the “Innovation Output Indicator” (IOI) was developed 

to benchmark national innovation policies and to monitor the EU’s performance against its 

main trading partners. It measures the extent to which ideas stemming from innovative 

sectors are capable of reaching the market, providing better jobs and making Europe 

more competitive. 

This indicator covers technological innovation, skills in knowledge-intensive activities, the 

competitiveness of knowledge-intensive goods and services, and the innovativeness of 

fast-growing enterprises. It complements the R&D intensity indicator (3 % target of the 

Europe 2020 strategy) by focusing on innovation output. The indicator focuses on four 

policy axes: growth via technology – (patents); jobs (knowledge intensive employment); 

long-term global competitiveness (trade in mid/high-tech commodities); and future 

business opportunities (jobs in innovative fast-growing firms). 

According to the Innovation Output Indicator, the EU performs relatively well when 

compared to its main commercial competitors (here / figure below: USA). At country level, 

though, significant differences can be identified, as illustrated in Figure 2. 
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Figure 2: Innovation Output Indicator: EU and INSHIP Consortium countries highlighted by red frames 

(Adapted from 12). Note the lower IOI for countries with higher solar resource. 

 

From this indicator one might conclude the heterogeneity of innovation output among 

the INSHIP Consortium countries. Moreover, a lower innovation output indicator value 

(denoting a lower effectiveness of R&D policies when translating R&D results to the 

economy) is observed in countries with highest solar resource potentials.  

An assessment of innovation indicators is thus included in the analysis herein presented, 

providing performance parameters to the different RIS3s objectives on the basis of the 

status quo.  
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3. Policy support assessment 

The assessment of existing “Policy support” to SHIP related activities and innovation is 

based on four parameters: 

 mention to SHIP related topics in policy documents, as a measure of the visibility of 

the topic in national policies and objectives; 

 existence of incentives for SHIP related R&D, as a measure of political 

acknowledgement of the importance of SHIP technical/technological solutions; 

 existence of SHIP market incentives, as a measure of political acknowledgement of 

SHIP macroeconomic impacts; 

 existence of SHIP related RIS3s, as a measure of the maturity of the innovation 

habitat around SHIP. 

Assessment of each of these single parameters results in the status assessment presented, 

at national level, in the following table; details on the analysis are provided in the following 

sections. 

For the overall classification across the 4 sub-topics, the following criteria were used: 

 Green (good): Good (green) positioning in two or more aspects 

 Yellow (reasonable): Good (green) positioning in less than two aspects, bad (red) 

positioning in less than two aspects 

 Poor/Red (bad): Poor/Bad (red) positioning in two or more aspects 

 

Table 2: Policy support assessment - summary. ( good / reasonable /  poor/bad ) 

Objective Policy Support 

Country AT CH CY FR DE GR IT PT SP TK 

SHIP in policy objectives                    

SHIP R&D incentives           

SHIP market incentives           

SHIP related RIS3s                    

Classification           

 

3.1. SHIP in policy objectives 

A measure of the importance a specific topic or thematic area might have in national 

policies is provided by the Smart Specialisation Platform ESIF Energy13 tool. This tool aims at 

identifying national and/or regional investment plans through o keyword search within the 

European Structural and Investment Funds (ESIF) Operational Programmes (OPs). 

                                                 

13 http://s3platform.jrc.ec.europa.eu/esif-energy  

http://s3platform.jrc.ec.europa.eu/esif-energy
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This tool enables a survey on which countries and regions plan to invest in different energy 

areas, based on mentions to specific energy-related keywords in different 

national/regional OPs. 

A keyword search by the activity areas: Industrial Heating & Cooling, Renewable Heating 

& Cooling, Thermal Storage H&C produced the results illustrated in Figure 3 and in Figure 

414. 

 

Figure 3: Keyword frequency in European Structural and Investment Funds (ESIF) Operational Programmes 

(OPs) for the activity areas: Industrial Heating & Cooling, Renewable Heating & Cooling, Thermal Storage H&C. 

                                                 

14 As an Associated Country Turkey does not have access to ESIF funds thus is not “visible” in this 

statistical information. 
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Figure 4: Keyword frequency in European Structural and Investment Funds (ESIF) Operational Programmes 

(OPs) for the activity areas: Industrial Heating & Cooling, Renewable Heating & Cooling, Thermal Storage H&C 

in INSHIP Consortium  countries. 

 

3.1.1. Parameter assessment criteria 

Assessment of the current status in the “SHIP in Policy objectives” parameter is based on 

the range of frequencies verified15 in policy documents (here:  ESIF-Ops). As of the 

observed results as shown in Table 3, a “status classification” criterion was defined as: 

 Green (good): > 100 mentions; 

 Yellow (reasonable): 50 < mentions <= 100; 

 Red (bad): < 50 mentions. 

Table 3: SHIP in policy objectives parameter assessment. 

Objective Policy Support 

Parameter SHIP in policy objectives 

Country AT CH* CY FR DE GR IT PT SP TK* 

Keyword Frequency 18 N/A 6 83 71 192 129 42 141 0 

Classification           

* In the chosen metrics of mentioning frequency in ESIF-Ops, no data is available for CH 

and TK. For these countries, the rating was based on an evaluation by the respective 

INSHIP partners ETHZ and METU instead. (According to the Turkish INSHIP Consortium 

partner, Turkey has no explicit SHIP policy objectives.) 

 

                                                 

15 As policy documents are tendentially similar in number throughout Member States, relation to 

population numbers is not relevant. 
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3.2. Available SHIP R&D incentives 

3.2.1. Data derived from the concept notes 

There are multiple layers of funding reported in the National Concept Notes, usually clustered 

around the regional & state level, national (or federal), EU and international schemes. The regional 

and state funding opportunities for research are (as reported) practically non-existent at the lower 

devolution levels (i.e. at lower than national levels, such as regional or local), and are usually 

coordinated centrally by federal or national governments through a relevant ministry, usually that 

of education, environment and/or energy. In some cases (such as in Portugal, Spain and Cyprus) 

this takes place through Research Foundations that are arms of the government with a looser 

connection to a specific ministry. 

At an EU level, most of the concept notes mention the ERANET and EUREKA schemes. Several 

regional cooperation funding mechanisms should be added to those, such as many MED-type 

programmes (Interreg, Balkan MED, ENI-CBC MED etc.). Additionally, Horizon 2020 has to be 

mentioned, being the main funding mechanism for many of the research institutions in SHIP in the 

countries covered in the concept notes. 

It is not however possible to make a quantitative assessment of the relative importance of all these, 

as precise numbers are not provided. Qualitatively however, the concept notes are able to 

provide a snapshot of the state of play, summarised in par. 3.2.4 

3.2.2. Solar process heat in the flagship EU research schemes 

A recent (2018) draft report by Trinomics B.V.16 has provided some further insight into the 

breakdown of the sources of funding for such applications. The data and charts 

presented below are compiled using CORDIS as the data source. 

The EU has funded solar thermal technologies a great deal since FP5, totalling almost 

€400m in FP5, FP6, FP7 and H2020 combined. This amount however has been directed to 

all solar thermal projects, including CSP.  

                                                 

16 Study on impacts of EU actions supporting the development of renewable energy technologies: 

Technology Sector Report on Solar thermal energy,(Trinomics, 2018) 

https://d1v9sz08rbysvx.cloudfront.net/ee/media/downloads/d2-2-technology-sector-report-solar-

thermal-draft-for-conference-attendees.pdf 
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Figure 5: Share of EU flagship funding among solar thermal technologies. (From 16) 

 

The recipient of the lion’s share of those funds has been CSP, as seen in Figure 5, mostly 

from FP7. Solar process heat has received a lump sum of around €25m, mostly in FP7 and 

H2020, signalling its growing importance within the solar heat R&D. This is still approx. 10 

times less than what CSP has received over the same period. 
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Figure 6: Number of projects per technology area. (From 16) 

 

Equally, these funds have been distributed amongst 10 different projects over the last 

years (Figure 6). The overall picture is similar to the above figure of funds allocation, 

despite the fact that Solar Heating and Cooling (SHC) has had more projects under its 

name, but less funding than CSP. Interesting to note here that the ‘process’ potion of solar 

heating and cooling is still not deemed as important as straightforward SHC, as seen 

above. 

For context, solar thermal projects received 11% of the €3.6bn awarded to all RE 

technologies through the FP5, FP6, FP7 and H2020 programmes (so far). In FP5 it received 

12.2 % of total funding, but in FP6 the share was reduced to 4.3 %. The highest share was in 

FP7, when it accounted for 12.6 % of the funding, while under H2020 it decreased to 

11.6 %. Overall, solar thermal has received considerable support, but has not been one of 

the premier technologies that EU R&D focused on. 

3.2.3. Member state funding 

There is no data at hand that would differentiate all the various technologies within the 

solar thermal umbrella, according to the member state (MS) national funding they 

receive. Figure 7 does however show that on the national scale CSP is not so dominant as 

it is on the EU research level, and solar heating and cooling is frequently financed as well 

from national MS funds. There is no data unfortunately that breaks down this category any 

further, so there is no insight on the levels of funding for solar process heat. Note that all 

summary quantitative funding data in this paragraph is taken from the same Trinomics 

report quoted in the previous paragraph. 
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Figure 7: Annual MS R&D funding for solar thermal. (From 16) 

 

Three countries appear to have contributed the most in the last 20 years – Italy, Germany 

and Spain. Germany has mostly done this through its involvement with research centres in 

and out of Germany itself (Fraunhofer and DLR for the most part) and funding of industrial 

research (often jointly Industry and RTD) projects through the national program on energy 

research (“Energieforschungsprogramm”, currently in its 7th version17). In addition, there are 

funding schemes supporting actual installation by (CAPEX) incentives, including SHIP 

installations, which recently were reformulated to Energy Efficiency in Processes and 

Installations in Companies, and the new programme includes explicitly the use of 

Renewable Energies in Industrial Processes and Heat distribution networks18. 

Italy has focussed on research output and capacity building. Spain has been more 

commercially driven due to the CSP boom of a few years ago. None of these offers any 

proper indication on what the state funding is for solar process heat however (see Figure 

8). 

What seems to be a trend is that the support for concentrating solar thermal technologies 

is still strong, but the level of support may be waning. This may have to do with the 

difficulties the CSP industries in Europe are facing, and perhaps the rapid cost reductions 

of other rival renewables. The role of CSP for power generation should not be overlooked, 

as it has been the principal pillar of growth for solar thermal technologies, and its retreat at 

EU level can be detrimental to SHIP as well. 

                                                 

17 7. Energieforschungsprogramm der Bundesregierung (2018),  

https://www.bmwi.de/Redaktion/DE/Publikationen/Energie/7-energieforschungsprogramm-der-

bundesregierung.html 
18 https://www.deutschland-machts-

effizient.de/KAENEF/Navigation/DE/Foerderprogramme/foerderprogramme-energieeffizienz.html 
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Figure 8: Solar thermal R&D budgets of MS that contributed the most. (From 16) 

3.2.4. Parameter assessment criteria 

Assessment of the status of the existence of incentives for SHIP related R&D is calculated 

as a composite indicator that comprises the (mostly qualitative) information derived from 

the concept notes, and the quantitative (but rather limited) statistics collected for 

national sources, but bundled within all solar thermal technologies. Even though the 

concept notes provide a general overview of the status in R&D funding for SHIP, often that 

information is not distinguished between national and EU or international sources. 

Nevertheless, care has been taken to separate the two where possible. In addition, the 

colour coding in the table below does not only take into account the existence or the 

amount of funding, it also assesses the structure, vision and ease of access to these funds, 

as per the information in the concept notes. 

Data from (16) has been used to assess the row labelled ‘National Funding Assessment’. 

Despite the fact that this is data related to solar thermal energies in general, it is a fair 

assumption to infer a correlation between SHIP and other technology types (mainly CSP) 

funding. Germany is the sole country with an explicit programme of support for SHIP, and it 

is reflected in the rating below. 
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Table 4: SHIP R&D incentives parameter assessment 

Objective Policy Support 

Parameter SHIP R&D incentives 

Country AT CH CY FR DE GR IT PT SP TK 

Concept notes 

assessment 

          

National funding 

assessment 

          

Classification           

3.3. Market support incentives 

The overall picture of incentives in the concept notes is that the schemes in place are not 

geared towards supporting SHIP. This is certainly the case for Cyprus, Greece, Portugal, 

Switzerland and Turkey, where any schemes that exist are designed for renewables in 

general and more often than not, would target the domestic hot water market. Austria 

has a Programme for large solar thermal installations covering also SHIP19 and Germany 

recently re-launched a funding scheme supporting actual SHIP installation by (CAPEX) 

incentives, to the more general scope of Energy Efficiency in Processes and Installations in 

Companies, and the new programme includes explicitly the use of Renewable Energies in 

Industrial Processes and Heat distribution networks20. 

In Spain, there is support mostly in regional programmes, but yet to garner considerable 

interest for SHIP. In Italy, even though the relevant scheme has enough funds for support, it 

is not geared toward larger SHIP systems. France and Germany have generously financed 

programmes of support that cover a large umbrella of activities (related mostly to 

renewable heat), but there again the amounts secured for SHIP are miniscule compared 

to the size of the fund. The general trend therefore seems to be of increasing interest from 

funding bodies, but with little to show so far, according to the data in the concept notes. 

Table 5 summarises these trends captured for all countries. In addition to the above, the 

incentive landscape on a national level is very diverse in every country, with wide variety 

of instruments on offer. Almost all financial sources for SHIP utilise public funds, but their use 

varies: Grants tend to dominate, but there are also a few financing schemes offering 

favourable conditions for loans, as well as instances of tax breaks, green energy 

certificates, free audits etc. There is a mixture of centralised (or federal) funding and 

regional, depending on country and level of devolution. Spain is a prime example where 

most opportunities appear to come from the regional level. 

No scheme is designed for SHIP alone, though. In all of the cases, SHIP is supported via 

bundles containing other types of energy (usually renewables), via energy efficiency 

                                                 

19 https://www.solarwaerme.at/wp-content/uploads/2018/11/Brosch%C3%BCre-Solare-

Gro%C3%9Fanlagen_Final_EN.pdf  
20 https://www.deutschland-machts-

effizient.de/KAENEF/Navigation/DE/Foerderprogramme/foerderprogramme-energieeffizienz.html 

https://www.solarwaerme.at/wp-content/uploads/2018/11/Brosch%C3%BCre-Solare-Gro%C3%9Fanlagen_Final_EN.pdf
https://www.solarwaerme.at/wp-content/uploads/2018/11/Brosch%C3%BCre-Solare-Gro%C3%9Fanlagen_Final_EN.pdf
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schemes, or by general business development. In addition, the scope is not always clearly 

catered towards businesses; often the schemes serve residential customers too, and it is 

hard to discern fund absorption for SHIP only. It is also observed that often funds remain 

underutilised, with low numbers of applications, as reported in the Italian concept note. 

This may have to do with the design of the incentive, the level of funding, or the lack of 

awareness by potential applicants. 

   



 

 

Table 5: Summary of SHIP incentives, as recorded in the National Concept Notes. 

Coun

try Scheme name Source Sector 

Type 

of 

incenti

ve 

Existi

ng 

(Y/N

) 

Sta

rt. 

dat

e Impact / Notes 

Austri

a 

 

 

Regional 

programmes 

Public All CAPEX 

/ 

subsid

y 

Y  Over 10 years, 

about 3,500 

companies have 

benefited from 

4,700 subsidised 

consultant visits 

Energy 

contracting OÖ 

Public All CAPEX 

/ 

subsid

y 

Y 201

3 

Over 150 

projects, total 

investment 40 

Mio. Euro, 

Subsidy: 2.6 Mio. 

(state 2013) 

UFI Energy Public Compan

ies, 

municip

alities 

CAPEX 

/ 

subsid

y 

Y 201

5 

€ 62 Mio. for all 

UFI projects in 

2015. More than 

1970 projects in 

2015 (regarding 

all UFI projects) 

Solar Thermal Public All CAPEX Y  More than 180 

plants larger 

100m² 

Soft Loan ERP 

Funds 

SMEs Financi

ng / 

Loan 

Y  Yearly donation 

of fund: €500 – 

600 Mio. 

Financing 

instrument 

Divers

e 

ESCOs Financi

ng / 

Loan 

Y 200

5 

Members have 

invested around 

100 Mio. Euro 

(2005-2011) only 

in Energy 

Performance 

Contracting 

Cypr

us 

Energy 

Efficiency 

Revolving Fund 

(EERF) 

Public All Financi

ng / 

Loan 

N 201

9 

Considerable 

energy saving 

potential 

Energy Audit 

Reports (EAR) 

Public All Free 

audit 

to 

identif

y 

largest 

energy 

saving 

N 201

9 

Floor area over 

1,000 m2 

Franc

e 

Heat Fund Public Collectiv

e 

housing, 

industry, 

CAPEX 

/ 

subsid

y 

Y 200

9 

The scheme has 

funded 4,300 

renewable heat 

production 
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tertiary, 

agricultu

re, 

tourism 

plants, for a total 

of €1.57 billion of 

state subsidies, 

supporting 5.8 

billions of 

investments. 

Appel à projets 

national : APP 

Grandes 

Installations 

Solaires 

Thermiques 

Future 

Invest

ments 

Progra

m 

(Investi

sseme

nts 

d’ave

nir) 

large-

scale 

commer

cial solar 

thermal 

plants 

CAPEX Y 200

9 

Fund has 

received 14 

applications and 

approved 5. 

Including a 

15,000-m² plant 

to supply heat to 

a malt house. 

The tender 

closed in 2018 

got 6 proposals 

totalizing 30 000 

m².. 

Appel à projets 

national : AAP 

Énergies 

Renouvelables 

Future 

Invest

ments 

Progra

m 

(Investi

sseme

nts 

d’ave

nir) 

All 

renewab

les 

CAPEX 

/ 

subsid

y 

Y 200

9 

In 2012-2016, 

ADEME aimed to 

support 

technologies 

that are not yet 

widely available. 

Through 

instrumentation, 

ADEME validates 

their overall 

efficiency to 

eventually 

integrate these 

technologies into 

the “Fonds 

Chaleur”. 2019 

tender is due to 

cloture on March 

the 26th. 

 

Germ

any 

Since 1.1.2019 

the incentive 

for solar process 

heat is not part 

of the MAP 

anymore. It was 

shifted to 

another 

directive 

(Energieeffizienz 

Public All CAPEX Y 200

0 

more than 1.7 

million 

installations and 

their 

components 

have been 

funded, 

including more 

than 1.1 million 

solar thermal 
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und 

Prozesswärme 

aus 

Erneuerbaren 

Energien in der 

Wirtschaft). The 

conditions for 

solar process 

heat are similar 

as in the 

previous 

program 

Promotion of 

Measures for 

the Use of 

Renewable 

Energies in the 

Heating Market 

(MAP) 

systems 

(numbers for 

overall MAP 

installations, SHIP 

only a very small 

portion of this!) 

Gree

ce 

 

Infrastructure 

Fund 

Public All Financi

ng / 

Loan 

N 201

9 

favourable 

financing 

conditions to the 

private and 

public sector for 

the 

implementation 

of small and 

medium-sized 

projects 

Obligation for 

energy audits 

Public Large 

enterpris

es 

Indirec

t 

incenti

ve 

Y  Enterprises over 

a certain size are 

obliged to 

undertake 

energy audits, 

with SHIP a 

probably 

recommendatio

n 

Italy Conto Termico Public 

(levy 

on 

NG) 

All CAPEX Y 201

2 

Incentive 

calculated cia a 

formula. Large 

plants the less 

incentivised. 

Budget 

underutilised. 

Ecobonus Public Private 

buildings 

(residenti

al & 

CAPEX Y  Tax refunding 

scheme for 

private buildings.  
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industrial

) 

Certificati 

Bianchi 

Public All CAPEX 

/ 

subsid

y 

Y 201

7 

Market-based 

certificate 

exchange 

system 

Portu

gal 

 

 

Operational 

Program for 

Sustainability 

and Efficient 

Use of 

Resources 

(POSEUR) 

Public All CAPEX 

/ 

subsid

y 

Y  3 investment 

axes, most 

relevant to SHIP is 

the Promotion of 

energy 

efficiency and 

use of renewable 

energy in 

enterprises 

scheme 

COMPETE2020 Public Business 

sector 

CAPEX 

/ 

subsid

y 

Y  Relevant axis 

aims to 

‘strengthen 

research, 

technological 

development 

and innovation’ 

Various 

regional 

programmes 

Public 

/ 

region

al 

All CAPEX 

/ 

subsid

y 

Y  Programmes 

NORTE2020; 

CENTRO2020; 

LISBOA2020; 

ALENTEJO2020; 

ALGARVE2020; 

AÇORES2020; 

MADEIRA14-20. 

All managed by 

the Commissions 

for Regional 

Coordination 

and 

Development 

(CCDR) 

Spain 

 

Institute for 

Energy Saving 

and 

Diversification 

(IDAE) 

Public Large-

scale 

commer

cial solar 

thermal 

plants 

Loan / 

Financi

ng 

Y 201

1 

Supports solar 

thermal energy 

and other types 

of energy for 

heating and 

cooling. Not very 

successful. 

Programmes 

‘Andalucía es 

Más’, ‘IVACE’, 

‘Improvement 

Public 

/ 

region

al 

All CAPEX 

/ 

Subsidi

es / 

Y 201

8 

Programmes 

issued yearly, 

and may be 

scrapped after 



Deliverable Report   

 

D 7.3    GA No. 731287 29 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

of the energy 

efficiency and 

use of 

renewable 

energies in 

public 

infrastructures 

and industries’, 

‘Regional 

incentives for 

corporate 

investments’, 

‘Agro-industrial 

incentives to 

the investment’, 

‘Regional 

incentives’, 

‘Renewable 

energy 

projects’. 

Loans only one year of 

operation. 

Switz

erlan

d 

EnergieSchweiz Public All CAPEX 

/ 

Subsidi

es 

Y 201

7 

Programme 

brings together 

voluntary 

measures to 

implement Swiss 

energy policies 

under its 

umbrella. Not 

SHIP specific 

Turke

y 

None N/A N/A N/A N/A N/

A 

N/A 

Turke

y 

1509 - TÜBİTAK 

International 

Industrial R&D 

Projects Grant 

Programme 

 

Public SMEs 

and 

large 

compani

es 

settled in 

Turkey 

Grants Y N/

A 

Horizontal   

Turke

y 

1001 - Scientific 

and 

Technological 

Research 

Projects 

Funding 

Program 

Public university

, 

university 

hospital, 

public 

research 

institutes.i

ndustry 

and 

SMEs 

settled in 

Grants Y  Horizontal  
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Turkey. 

 

Turke

y 

1003 - Primary 

Subjects R&D 

Funding 

Program 

Public All Grants Y  Call oriented 

Turke

y 

1511 - Research 

& Technology 

Development 

and Innovation 

Program 

Public SMEs 

and 

large 

compani

es 

settled in 

Turkey 

Grants Y  Call oriented 

 

3.3.1. Parameter assessment criteria 

As in section 3.2.4, it is not straightforward to quantify the level of market-based 

support for SHIP in any of the countries listed above. There are, however, some 

indicators to perform a semi-qualitative assessment, based on the available 

information for every country. The classification is based on the following four criteria: 

1. Number of schemes, and schemes targeting SHIP 

2. Sectors targeting 

3. Existing or not 

4. Sums, where applicable 

The three-colour coding therefore should broadly be interpreted as 

 Green (good): > Diversity of different funding schemes (esp. targeting SHIP), in 

effect now or the immediate future, good funding available. 

 Yellow (reasonable): Average diversity and sector targeting, SHIP may be not 

be directly mentioned 

 Red (bad): Below average scheme offering, no clear support for SHIP. 

Table 6: SHIP market incentives parameter assessment. 

Objective Policy Support 

Parameter SHIP market incentives 

Country AT CH CY FR DE GR IT PT SP TK 

Classification           

 

3.4. SHIP related RIS3s 

The RIS3s analysis presented in Table 1 was based on a general search for topics 

which may be (even remotely) related to SHIP. An assessment of existing, more 

directly SHIP related RIS3s in the different INSHIP countries is based on a refined survey 
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aiming at the identification of RIS3 Innovation Priorities fitting closer the “habitat” of a 

SHIP focused strategy. The survey results from a search in the EC Smart Specialisation 

Platform 21 after concatenation22 of the following topics (filters applied): 

 Economic Domains: C – Manufacturing; all but C18 Printing, C27 Electric 

Equipment and C31 Furniture; 

 Scientific Domains: 05 – Energy; 05.32 Energy Efficiency, 05.36 – Other power 

and storage technologies, 05.37 – Renewable energy sources; 

 Policy Objectives: E – KETs: E.37 – Advanced manufacturing systems; J – 

Sustainable innovation: J.62 – Climate change, J.65 – Resource efficiency, 

J.68 – Sustainable energy & renewables. 

This survey stood, by country, for the results presented in Table 7. As shown by the 

results: 

 Concatenation results encompassing the scientific domains of Energy 

Efficiency or Other Renewable energy sources present similar results, whereas 

energy storage presents more modest results;  

 Cyprus and Turkey present no results for the concatenation with any of the 

refined Scientific domains; 

 The countries represented in the INSHIP Consortium fare very well in terms of 

number of RIS3s23 as compared to the overall universe of countries with RIS3s. 

                                                 

21 http://s3platform.jrc.ec.europa.eu/map  
22   Results presented in the table stand for the frequency of results obtained with the 

concatenation of Economic and Political Domains with one of the Scientific Domains. 
23 Totals presented in the tables stand for each of the scientific domains and for the 

frequency of any of the scientific domains (column on the right). As there are RIS3s 

encompassing more of one scientific domain, the total/scientific domain does not match the 

total nr. of RIS3s. 

http://s3platform.jrc.ec.europa.eu/map
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Table 7: Existing S3s encompassing a combination of SHIP relevant domains. 

   

 

As to identify, among the existing RIS3s, a strategy already pointing towards the use 

of solar energy, a yet more refined survey included explicit mention to “Solar”, “Solar 

energy”, “renewables”, “Heat supply”, “Heat”, “Thermal energy”, or “Thermal”. 

technologies and/or applications (even if outside industry), whilst applying the 

following filters: “C-Manufacturing”, “05-Energy”, “06-Industrial production and 

technology”, “E-KETs”, “J-Sustainable innovation”. Following these criteria, the few 

RIS3s presented in Table 8 could be identified: 
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Austria 2 1 2 5

Cyprus 0 0 0 0

France 13 5 9 27

Germany 2 3 3 8

Greece 1 1 2 4

Italy 7 1 6 14

Portugal 1 0 1 2

Spain 2 1 5 8

Switzerland 0

Turkey 0 0 0 0

INSHIP 28 12 28 68

EU & Non-EU with S3s 61 25 54 131

Country

Scientific Domains Policy Objectives

Nr. S3s

X X XX
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Table 8: Existing S3s encompassing a combination of SHIP relevant domains, additionally filtered for 

explicit mentioning of “Solar”, “Solar energy”, “renewables”, “Heat supply”, “Heat”, “Thermal energy”, 

or “Thermal”. 

Country Region S3 Priority 

DE Berlin Power engineering: Solar energy (manufacturing of PV modules, 

supply industry and certification, grid integration and energy 

storage applications, power plants and integration into buildings), 

turbomachinery and power plant engineering (gas turbines, 

compressor units, aircraft engines/ jet turbines, combustion 

engineering, modelling of power plants, power plant components, 

maintenance, repair and overhaul), energy efficiency 

technologies (heat supply and distribution, energy-efficient 

buildings, building envelope, industrial processes, public space), 

wind energy (construction, operational management, 

maintenance, material science, production and assembly 

engineering, measurement and control technology, measuring 

and test methods, offshore material science), bio-energy (energy 

crops/short rotation coppice, biogenic residual waste, fermenter 

technology, biochar, HTC biofuels), energy networks and 

storage/e-mobility (integration of renewable energies in energy 

networks incl. direct storage connection, separate networks, 

intelligent control rooms, multi-sector grid management, ICT for 

smart grids, application of mobile energy storage and charging 

infrastructure (e-Mobility)) 

DE Brandenburg Power engineering: as above 

EL East 

Macedonia, 

Thrace / 

Anatoliki 

Makedonia, 

Thraki 

Restructuring and reorientation of agrifood complex: Emphasis will 

be given to vertical integration, outward orientation, high value-

added products (e.g. in food and beverages, aquaculture and 

fisheries, etc.), use of ICTs, certification, standardisation (beyond 

ISO) according to importing countries' varying standards (e.g. for 

grapes, BRC for the UK, IFS for France and Germany), cross-

regional collaboration, efficiency enhancement, including 

logistics, and energy. The latter includes use of agrifood 

byproducts in energy production, as well as the use of renewables, 

and innovation in waste management to reduce environmental 

footprints. 

EL Thessaly / 

Thessalia 

Metals and Structural Materials: Energy cost reduction, carbon 

footprint reduction, new products, small wind power turbines, solar 

energy systems, defence. 

3.4.1. Parameter assessment criteria 

Assessment of the current status in the “SHIP related RIS3s” parameter is based on the 

range of frequencies verified, whilst applying the very general filters of Domains 

relevant for SHPI in general, as shown in Table 7. As of the observed results shown in 

Table 9, “status classification” criteria were defined as: 

 Green (good): > 10 RIS3s; 

 Yellow (reasonable): 5 <= RIS3s <= 10; 

 Red (bad): < 5 RISS3s. 
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Table 9: SHIP related RIS3s parameter assessment. 

Objective Policy Support 

Parameter SHIP related RIS3s 

Country AT CH* CY FR DE GR IT PT SP TK* 

Nr. RIS3s 5 N/A 0 27 8 4 14 2 8 0 

Classification           

* For the chosen metrics of numbers of S3s, no information is available for CH and TK.  

For these countries, the rating was based on an evaluation by the respective INSHIP 

partners ETHZ and METU instead. 
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4. Competitive advantage assessment 

The assessment of “Competitive advantage” to SHIP related activities and innovation 

is based in five parameters: 

 available solar resource; 

 current status of the SHIP end-user market; 

 existence of scientific know-how; 

 existence of Solar industry; 

 visibility of SHIP applications and solar technologies. 

Assessment of each of these single parameters results in the status assessment 

presented, at national level, in the following table; details on the analysis are 

provided in the following sections. 

For the overall classification across the 5 sub-topics, the following criteria were used: 

 Green (good): Good (green) positioning in three or more aspects 

 Yellow (reasonable): Good (green) positioning in less than three aspects, 

poor/bad (red) positioning in less than three aspects 

 Poor/Red (bad): Poor/Bad (red) positioning in three or more aspects 

 

Table 10: Competitive advantage assessment of SHIP 

Objective Competitive advantage 

Country AT CH CY FR DE GR IT PT SP TK 

Solar resource           

End-user market           

Scientific know-how           

Solar industry           

SHIP visibility           

Classification           

 

4.1. Solar resource 

Global Horizontal Irradiation (GHI) is the most relevant variable to estimate the 

suitability of low-temperature (stationary and/or non-concentrating) solar thermal 

systems. On the other hand, Direct Normal Irradiation (DNI) is the key variable to 

consider in order to assessing the feasibility of concentrating solar technologies. 

The following table below shows the range of the yearly sum of solar irradiation 

values (for both GHI and DNI) for the countries participating in INSHIP. 
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Table 11: Solar resource (GHI, DNI) levels by country; data source: solargis 

Country 

Global Horizontal 

Irradiation (GHI) 

(kWh/m2.yr) 

Direct Normal 

Irradiation (DNI) 

(kWh/m2.yr) 

Austria 800 - 1300 450 - 1350 

Cyprus 1650 - 2000 1550 - 2250 

France 850 - 1700 750 - 2000 

Germany 950 - 1250 700 - 1150 

Greece 1100 - 1900 1000 - 2000 

Italy 800 - 1800 500 - 1900 

Portugal 1350 - 1850 1300 - 2100 

Spain 900 - 1900 600 - 2400 

Switzerland 750 - 1400 200 - 1600 

Turkey 1200 - 2000 1000 - 2300 

   

 

The data presented in the table is part of the Global Solar Atlas24 project and have 

been obtained from maps downloadable at Solargis’ web site25. The following figures 

show GHI and DNI maps of Europe from the same source. 

                                                 

24 The World Bank and the International Finance Corporation, collectively The World Bank 

Group, have provided this Global Solar Atlas in addition to a series of global, regional and 

country GIS data layers and poster maps, to support the scale-up of solar power in many 

countries. This work is funded by the Energy Sector Management Assistance Program 

(ESMAP), a multi-donor trust fund administered by The World Bank and supported by 13 

official bilateral donors. It is part of a global ESMAP Initiative on Renewable Energy Resource 

Mapping that includes biomass, small hydro, solar and wind. 

The World Bank Group selected Solargis as its global provider of solar data and related solar 

energy assessment services. This Global Solar Atlas has been prepared by Solargis under a 

contract to The World Bank, based on a solar resource database that they own and 

maintain. 
25 https://solargis.com 
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Figure 9: European map of Global Horizontal Irradiation GHI, source: solargis 

 

 

Figure 10: European map of Direct Normal Irradiation DNI, source: solargis 
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4.1.1. Parameter assessment criteria 

Though it is possible to make a quick, intuitive assessment just looking at the colour 

map, some quantitative criteria have been considered to distinguish between 

‘good’, ‘reasonable’ and ‘poor’ solar resource values for every country in the table. 

 

Criteria for GHI: 

 Existence of large areas with values over 1800 kWh/m2.yr  Good 

 Existence of large areas with values over 1400 kWh/m2.yr Reasonable 

 Any other case        Poor 

Concentrating solar systems require higher threshold values of DNI to become 

efficient and economically viable, thus this increment is reflected in the criteria 

below. 

Criteria for DNI: 

 Existence of large areas with values over 2100 kWh/m2.yr  Good 

 Existence of large areas with values over 1800 kWh/m2.yr Reasonable 

 Any other case        Poor 

Thus, the assessment of a country in terms of suitability for high-temperature or 

‘concentrating’ solar technologies become more restrictive. 

The table below show the countries’ qualification for both variables according to this 

set of criteria. 

Table 12: Qualitative classification (Good/Reasonable/Poor) for solar resource parameter per country 

Country 

Global Horizontal 

Irradiation(GHI) 

(kWh/m2.yr) 

Direct Normal Irradiation (DNI) 

(kWh/m2.yr) 

Austria Reasonable Poor 

Cyprus Good Good 

France Reasonable Reasonable 

Germany Reasonable Poor 

Greece Good Reasonable 

Italy Good Reasonable 

Portugal Good Good 

Spain Good Good 

Switzerland Reasonable Poor 

Turkey Good Good 
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Finally, in order to come to a single qualification parameter, the following rules are 

applied: 

 POOR + POOR / POOR + REASONABLE:    RED 

 REASONABLE + REASONABLE / REASONABLE + GOOD  YELLOW 

 GOOD + GOOD       GREEN 

This results in a final outcome shown in the table below: 

Table 13: Solar resource parameter assessment 

Objective Competitive advantage 

Parameter Solar Resource 

Country AT CH CY FR DE GR IT PT SP TK 

GHI + DNI R+P P+P G+G R+R R+P G+R G+R G+G G+G G+G 

Classification           

 

 

4.2. End user market 

Existing SHIP installations collected from the responses in the Concept notes are 

scattered around a multitude of different end-uses, mostly dictated by the desired 

temperature of solar heat. Generally, low heat applications dominate, with a few 

exceptions of higher T systems using concentrating collectors. The concept notes 

however only provide summary information. A very useful resource is the ship-

plants.info26 database where most of the plants discussed here are logged, with 

details on costs, collector sizes, installed power etc. 

The following table summarizes the information found in the concept notes: 

Table 14: Summary of end uses taken from the National Concept Notes. 
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26 http://ship-plants.info/ 

http://ship-plants.info/
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Austria  x x  x    x x x      

Cyprus             x    

France  x   x            

Germany x x x x x  x x  x x x     

Greece  x  x      x       

Italy  x x              

Portugal  x   x   x   x x  x   

Spain x x x x x            

Switzerland  x x              

Turkey  x           x    

 

It is rather apparent that there is a narrow band of technologies deployed as SHIP 

across the ten nations surveyed, and mostly around low temperature applications in 

the food industry (esp. dairy), drying process in textiles, and low-T assistance to 

cleaning and drying processes in the automotive and metallic minerals sectors. This 

conforms to the general picture of SHIP still being a niche activity. 

The installation base however is not insignificant, where some countries clearly 

perform much better than others, as seen in the figure below: 

 

Figure 11: Total and share of SHIP collector area installed compared to total solar collector area per 

country. 

 

0,00%

0,02%

0,04%

0,06%

0,08%

0,10%

0,12%

0,14%

0,16%

0,18%

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

16.000

18.000

SH
A

R
E 

O
F 

TO
TA

L 
C

O
U

N
TR

Y 
SO

LA
R

 T
H

ER
M

A
L 

C
O

LL
EC

TO
R

 A
R

EA
 

A
R

EA
 O

F 
C

O
LL

EC
TO

R
S 

IN
ST

A
LL

ED
 (

M
2 )

 

Area of SHIP (m2) % of SHIP area



Deliverable Report   

 

D 7.3    GA No. 731287 41 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

France has the biggest percentage of SHIP installation, a fact somewhat contrary to 

the rather unenthusiastic support of France towards SHIP. Germany possesses most of 

the collector area, partly due to the well-structured support schemes. This still only 

represents 0.06% of all solar thermal installation base, so it is clear that SHIP still 

represents a very small share of overall installations in all countries. Most of the 

systems in the datasets used in the concept notes are taken from the ship-plants 

database, created under the framework of the IEA task 49/IV27 and currently 

updated by AEE INTEC. 

4.2.1. Parameter assessment criteria 

The following table classifies all countries according to their ‘performance’ in the 

installation base. No country is given a green rating, as SHIP is, as already mentioned, 

still a very small proportion of the solar thermal systems installed. 

The classification follows a semi-qualitative assessment based on systems in the 

databases, but also on the outlook of the technology based on other parts of the 

document, as well as the mapping seen above in. This translates in the colour coding 

below: 

 Green: There is a healthy base of installed systems, positive outlook for support, 

very good understanding of the potential and/or shortcomings of the 

technology by existing and future users. 

 Yellow: There is a small installation base, but there is a positive outlook for the 

future, and the end users operate in an environment of relative transparency 

and technological awareness. 

 Red: The installation base is small, and there is no coherent plan for future 

support of the technology. In addition, the benefits of SHIP are not well known 

to the potential user base. 

Table 15: End-user market parameter assessment 

Objective Competitive advantage 

Parameter End user market 

Country AT CH CY FR DE GR IT PT SP TK 

Classification           

 

4.3. Scientific know-how 

An indication on the existing scientific know-how might be provided by the positional 

analysis of scientific publications on Energy related topics. The Innovation Union 

                                                 

27 http://task49.iea-shc.org/ 
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report28 provides such information for each of the countries, considering both the 

scientific impact and scientific specialization levels. 

It is important to note, on this regard, that all of the considered countries are 

participating in INSHIP ECRIA through national R&D institutions with relevant know-

how in this field of knowledge. Nonetheless, the information herein provided is based 

on a wider metrics, including the whole of the R&D and entrepreneurial ecosystem 

present in each country and producing knowledge in SHIP related topics. Hence, the 

classifications herein presented are not directly affected only by the existence, or 

not, of R&D institutions with relevant contributions in this field. 

4.3.1. Parameter assessment criteria 

Assessment of the existing know-how encompasses both the scientific impact (ARC) 

and scientific specialization index (SI) on a combined index resulting from the 

multiplication of both factors. Publications on the topic “Energy” are considered (see 

ANNEX for country specific reports).  

As of the observed results, summarized in Table 16, “status classification” criteria were 

defined as: 

 Green (good): ARC x SI > 1 (specialized, impact above world level); 

 Yellow (reasonable): 0,50 < ARC x SI < 1; 

 Red (bad): ARC x SI < 0.5. 

Application of such criteria does not capture, though, the very relevant contributions 

of both Austrian and German R&D institutions in the specific field of SHIP, with a very 

active participation (and leadership) of IEA/SHC SHIP related Tasks 33 and 49. 

Similarly, Swiss institutions are leading the definition of a follow-up IEA/SHC Task 

definition. An active participation on these tasks can also be recognized to Italian 

institutions and it is fair to affirm that such countries do not lack in scientific know-how 

to the remaining countries assessed. 

Table 16: Scientific know-how parameter assessment 

Objective Competitive advantage 

Parameter Scientific know-how 

Country AT CH* CY FR DE GR IT PT SP TK* 

ARC x SI 1.25 

x 

0.55 

= 

0.69 

N/A 1.1 x 

2.2 

= 

2.42 

1.45 

x 

0.75 

= 

1.09 

1.55 

x 

0.62 

= 

0.96  

1.5 x 

0.95 

= 

1.43 

1.42 

x 

0.65 

= 

0.92 

1.75 

x 

0.85 

= 

1.49 

1.8 

x 

0.7 

= 

1.26 

N/

A 

                                                 

28 Research and Innovation performance in the EU: Innovation Union progress at country 

level. European Commission Directorate General for Research and Innovation, 2014. 
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Classification ** **   **  **   * 

* For the chosen metrics of numbers of ARC/SI, no information is available for CH and 

TK. For these countries, the rating was based on an evaluation by the respective 

INSHIP partners ETHZ and METU instead. For CH the score was also corrected w.r.t. IEA 

activities (see next comment). For TK the score is based on the RTD related to TK 

having the 2nd largest market for solar water heating systems in the world, and this 

market is completely unsubsidized. 

** Corrected considering well recognized contributions to e.g. SHIP related IEA/SHC 

Tasks. 

4.4. Solar Industry 

SHIP is in an ascending curve worldwide: we can observe a tripling of the number of 

SHIP systems used by businesses around the world since 2012 and demand continues 

to grow. However, there is still a long way to go: only 0.001% of demand for industrial 

heat up to 400°C is delivered by solar energy. Thermally driven processes present the 

largest share of final energy use in industry: 45% worldwide and 34% in Europe. 

Most installations in Europe range from 0.3-0.6 MWh/m2 gross per year, which is below 

that of the rest of the continents. There is a growing number of specialised suppliers 

of turnkey solar process heat systems in Europe: according to solar-payback.com, 

there are 32 SHIP companies in operation in SHIP partner countries. Of these 32 

companies, 21 are collector producers, producing flat plate, linear Fresnel, parabolic 

trough and vacuum tube collectors. 

The graph below shows the number of SHIP companies, as of January 2019. The data 

was compiled by solar-payback.com 
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Figure 12: Number of SHIP companies in absolute numbers and relative to country  inhabitants (source: 

solar-payback.com). 

Despite those promising figures, the solar heat industry is still experiencing several 

obstacles. The number of plants is still small, maintaining upfront investment costs high 

and long payback periods if competing against low cost thermal generation such as 

natural gas.. As the industry is still in its embryonic stage, there is little visibility of 

existing systems and low awareness of the technology and the industry in general. In 

addition, solar market research agency Solrico found that just over a half, 54%, of 

turnkey SHIP suppliers described difficulties with securing funds as one of the main 

impeding factors; 63% believe that huge efforts are needed to make solar process 

heat projects bankable and 79% see heat supply contracts or ESCo (Energy Services 

Company)  models as an important means to increase deployment. An ESCo is a 

company that offers energy services, which may include implementing energy-

efficiency projects or renewable energy projects, in many cases on a turn-key basis. 

Moreover, potential industrial customers usually have limited surface availability 

which could be covered by other solar based technologies for electricity purposes, 
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thus, impeding the erection of SHIP/CSH facilities that could replace fossil fuels used 

for thermal purposes. 

In order to overcome these negatives, there is a clear need for well performing 

references in Europe. Potential clients will only consider this option for their 

investments if there are national references that are successfully performing. The 

agency suggests that communication efforts need to be significantly increased, in 

order to raise more awareness of real SHIP projects among potential customers in the 

industry. Subsidies are needed in this initial step of the sector if we want to lower the 

long payback periods that developers face when they are trying to compete 

against cheap fossil fuels. These incentives shall not last forever, but they are key for 

enabling projects creation and build confidence for clients and banks. If any 

customer receives an incentive, there should be a measure aiming to share SHIP 

facility generation data. Then the agency can effectively perform their 

communication efforts based on real data, which is the most effective way to 

proceed. Additionally, financing models, such as ESCo, need to be supported to 

reduce risks and initial costs to small and medium industrial investors. ESCO firms may 

be reluctant to include SHIP/CSH among their portfolio as it’s perceived a not low risk 

technology. Incentives shall mitigate this risk in order to foster ESCO’s to include 

SHIP/CSH in their scope of activities. Furthermore, on the policy side, Solrico suggest 

implementing measures for raising energy prices, such as introducing or increasing a 

‘carbon tax’ or specifying a quota for renewables in certain industries. 

On the other hand, it may be fruitful to not only to penalize the polluter, but also to 

enable potential customers to share that they are moving towards renewable, 

allowing them to include in their packaging a stamp or any other symbol that shows 

that they are becoming green, whereas competition isn’t. This could be a potential 

driver for customers of SHIP/CSH customers to choose between one producer that is 

implementing measures to lower emissions or another one that is not carrying out 

such investments. This measure somehow happens in Spain. Let’s give an example of 

the dairy industry: the final buyer of a yogurt cannot see in the packaging any green 

symbol of the yogurt producer saying that the firm has implemented SHIP/CSH, so 

that reducing considerably emissions. The yogurt producer can only share their 

“official green stamp” in their website or in the transport packaging, so, as of today, 

this regulation leads to not value the marketing impact of such investment. 

Another measure shall be to consider the exploitation of renewable sources within 

the so called “energy efficiency” incentives for industrial players. SHIP/CSH facilities 

may displace >30% of fossil fuel needs of a potential customer. It might not increase 

the efficiency of their potential customer’s current boiler, but it’s avoiding the 

burning of > 30% of fossil fuel needs. 

The graph below depicts the solar thermal market in the EU28 and Switzerland, in 

particular the total and newly installed capacity of glazed collectors. The data 



Deliverable Report   

 

D 7.3    GA No. 731287 46 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

includes solar plants for industry and district heating application. We can observe a 

heat generation capacity increase and a decrease of the annual installed capacity. 

 

Figure 13: Solar Thermal Market in EU28 and Switzerland (2016 data; SolarHeatEurope, 2017) 

Solar thermal installations (glazed collectors) in Germany totalled 521 MWth (744 000 

m²) in 2016 and, therefore, is the largest European market. The limited impact of the 

MAP  programme (Marktanreizprogramm, the German Market Incentive Programme 

for Renewable Energies, launched in 1999) and other support schemes lead to a 

decrease of almost 8% in the German market. The existing support schemes have 

helped to reduce the negative effect of other factors in the market, such as the 

competition coming from low fossil fuel costs, the competition from other 

renewables. 

The Danish market made the most significant developments: the market grew by 

approximately 80%, reaching a new national record of 335 MWth (478k m²), due to an 

increase in the number and size of solar district heating systems. Whilst the Greek 

market remained relatively stable, the Italian and Spanish markets reduced by 9% 

and 12% respectively. There is still a lack of public support to the technology and 

renewable heat in general in both Italy and Spain. Again, this applies to the solar 

thermal industry as a whole, including industry and district heating, which is a very 

relevant fact in the current scenario of not high fossil fuel costs. Just to remember, 

SHIP/CSH competes against fossil fuel cost. If fossil fuel cost is cheap, then there is a 

clear market barrier to displace fossil fuel and generate SHIP/CSH projects. In the 

case of Spain there are public funding opportunities for solar thermal in the 

residential sector. It is true, however, that in the industrial applications there is still a 

lack of public support. 
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This shows that the indicative targets for 2020 specified in the National Renewable 

Energy Actions Plans will unlikely be reached. Most Members States fail to put in 

place measures that can incentivise the decarbonisation of the heating and cooling 

sector by promoting the fuel switch from imported fossil fuels by renewable heat 

solutions. 

 

4.4.1. Parameter assessment criteria 

Assessment of the current status in the “Solar industry” parameter is based on the 

range of frequencies verified. As of the observed results summarised in Table 17, 

“status classification” criteria were defined as: 

kWth per 1000 capita (of solar thermal markets in Europe) 

 Green (good): > 200 kWth; 

 Yellow (reasonable): 40 < kWth ≤ 200; 

 Red (bad): < 40 kWth  

Total Suppliers of Turnkey Solar Process Heat Systems (per 40 million) 

 Green (good): > 4 suppliers; 

 Yellow (reasonable): 1 < suppliers ≤ 4; 

 Red (bad): < 1 supplier 

Concluding classifications are made as such: 

 2 reds / red + yellow = red 

 Green + red = yellow 

 2 yellows / yellow + green = yellow 

 2 greens = green 
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Table 17: Solar Industry parameter assessment. 

Objective Competitive advantage 

Parameter Solar Industry 

Country AT CH* CY FR DE GR IT PT SP TK* 

kWth per 1000 capita 337 0.14 550 27 162 289 50 69 52 129 

Sub-classification           

Suppliers ready-to-offer 

(2017) 

 3  2 2      

Collector producer 

ready-to-offer (2017) 

3 3   4  1  1 1 

Supplier with references 

(2017) 

2 3  1 3      

Collector producer with 

references (2017) 

1 3  2 4 1 2  2  

Total Suppliers of 

Turnkey Solar Process 

Heat Systems (2017) 

6 3 0 5 13 1 3 0 3 1 

Total Suppliers of 

Turnkey Solar Process 

Heat Systems per 40 

million 

27.3

6 

14.2

5 

0 2.98 6.28 3.71 1.98 0 2.58 0.5 

Sub-classification           

Classification           

* Information for CH and TK was provided by the respective INSHIP partners ETHZ and 

METU. For TK the Classification was in part based on TK having the 2nd largest market 

for solar water heating systems in the world, and this market is completely 

unsubsidized. 

 

4.5. SHIP visibility 

Despite promising figures, the solar heat industry is still experiencing several obstacles. 

The number of plants is still small, maintaining upfront investment costs high and long 

payback periods. As the industry is still in its embryonic stage, there is little visibility of 

existing systems and low awareness of the technology and the industry in general. In 

addition, solar market research agency Solrico found that just over a half, 54%, of 

turnkey SHIP suppliers described difficulties with securing funds as one of the main 

impeding factors; 63% believe that huge efforts are needed to make solar process 

heat projects bankable and 79% see heat supply contracts or ESCo (Energy Services 

Company) models as an important means to increase deployment. An ESCo is a 

company that offers energy services, which may include implementing energy-

efficiency projects or renewable energy projects, in many cases on a turn-key basis. 

Although experts acknowledge that process heat shows the greatest potential of all 

solar heating and cooling applications, the share of SHIP systems in total installed 

solar thermal capacity has remained below 1%. 

https://www.solar-payback.com/suppliers/
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More thermal energy is consumed in the industrial sector than electricity consumed 

worldwide. On top of that, energy is often confused with electricity. IEA’s statistics put 

heat consumption in the industrial sector at 85 exajoules in 2014, whereas the global 

electricity demand of all three – residential, services and industry – added up to only 

71 exajoules. This means that there is a large need for coordinated R&D activities to 

speed up deployment. 

Some of the major challenges impeding SHIP visibility are the incorporation of SHIP 

technologies into existing heat supply networks, restrictions they will place on the 

space available, the reliability and durability of these solutions and how to approach 

high-temperature use or hybridisation and waste heat integration. 

The “vicious circle of SHIP” (Figure 14), developed by Solrico and Solar Payback, 

clearly shows that a low number of demonstration plants lowers the market activities. 

 

Figure 14: “Vicious circle of SHIP” (solar-payback.com). 
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Figure 15: Number of SHIP plants in relation to country inhabitants (source: http://ship-plants.info/solar-

thermal-plants). 

 

4.5.1. Parameter assessment criteria 

Assessment of the status in the “SHIP visibility” parameter is based on the range of 

frequencies verified. As of the observed results summarised in Table 18, “status 

classification” criterion were defined as: 

Number of installations of SHIP plants (per million residents) 

 Green (good): > 2 SHIP installations per million residents; 

 Yellow (reasonable): 0.5 < SHIP installations per million residents <= 2; 

 Red (bad): < 0.5 SHIP installations per million residents. 

Number of collector manufacturers 2015 (per million residents) 

 Green (good): > 0.7 flat plate collector manufacturers per million residents; 

 Yellow (reasonable): 0.2 < flat plate collector manufacturers per million 

residents <= 0.7; 

 Red (bad): < 0.2 flat plate collector manufacturers per million residents. 

Concluding classifications are made as such: 

 2 reds = red 

 Green + red / red + yellow / 2 yellows = yellow 

 2 greens / yellow + green = green 
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Table 18: SHIP visibility parameter assessment. 

Objective Competitive advantage 

Parameter SHIP visibility 

Country AT CH CY FR DE GR IT PT SP TK 

Population (mil. 2017 

data) 

8.8 8.42 1.2 67.1 82.8 10.8 60.6 10.3 46.6 79.

8 

Number of installations 

of SHIP plants 

26 6 1 4 26 10 2 3 15 0 

Sub-classification 2.96 0.71 0.85 0.06 0.31 0.93 0.03 0.29 0.32 0 

Number of (stationary) 

collector 

manufacturers29 

9 3 1 2 34 16 8 3 10 17 

Sub-classification 1.02 0.36 0.83 0.03 0.41 1.48 0.13 0.29 0.21 0.2 

Classification           

 

 

 

  

                                                 

29 Information extracted from the report on collector technology manufacturers for flat plate, 

evacuated tube and air collectors, 2015. In 

http://www.solrico.com/index.php?id=2&tx_netarticle_articledisplay%5Barticle%5D=6&tx_net

article_articledisplay%5Baction%5D=show&tx_netarticle_articledisplay%5Bcontroller%5D=Articl

e&cHash=982ad1ebe350dd0d7981ffa79442745f  

http://ship-plants.info/solar-thermal-plants
http://ship-plants.info/solar-thermal-plants
http://www.solrico.com/index.php?id=2&tx_netarticle_articledisplay%5Barticle%5D=6&tx_netarticle_articledisplay%5Baction%5D=show&tx_netarticle_articledisplay%5Bcontroller%5D=Article&cHash=982ad1ebe350dd0d7981ffa79442745f
http://www.solrico.com/index.php?id=2&tx_netarticle_articledisplay%5Barticle%5D=6&tx_netarticle_articledisplay%5Baction%5D=show&tx_netarticle_articledisplay%5Bcontroller%5D=Article&cHash=982ad1ebe350dd0d7981ffa79442745f
http://www.solrico.com/index.php?id=2&tx_netarticle_articledisplay%5Barticle%5D=6&tx_netarticle_articledisplay%5Baction%5D=show&tx_netarticle_articledisplay%5Bcontroller%5D=Article&cHash=982ad1ebe350dd0d7981ffa79442745f
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5. Practice based innovation assessment 

The assessment of “Practice based innovation” in SHIP related activities and 

innovation is based in three parameters: 

 Added value vs. BERD (Business enterprise R&D expenditure), as a measure of 

how prone the end-user sectors are to research and innovation; (Business 

enterprise expenditure on R&D (BERD) is usually given as % of GDP) 

 Innovation Output Indicator, as a measure of the impact of innovation in the 

economy; 

 Areas of marked specialization, as a measure of the alignment of existing 

competencies with SHIP relevant topics and/or markets. 

Assessment of each of these single parameters results in the status assessment 

presented, at national level, in the following table; for details, see the following 

sections. 

For the overall classification across the 3 sub-topics, the following criteria were used: 

 Green (good): Good (green) positioning in two or more aspects 

 Yellow (reasonable): Good (green) positioning in less than two aspects, bad 

(red) positioning in less than two aspects 

 Poor/Red (bad): Poor/Bad (red) positioning in two or more aspects, OR 

Poor/Bad (red) positioning in one aspect while having no Good (green) 

positioning at all. 

 

Table 19: Practice based innovation assessment of SHIP – summary. 

Objective Practice based innovation 

Country AT CH CY FR DE GR IT PT SP TK 

Added value vs. BERD           

Innovation output 

Indicator 

          

Areas of ST 

Specialization 

          

Classification           

 

5.1. Added value vs. BERD (Business enterprise expenditure on R&D) 

Assessment of the current status of added value vs. BERD intensity, providing a 

measure of how prone the end-user sectors are to research and innovation;, is based 
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on the information provided by Innovation Union report30 for the following 

representative SHIP end-user sectors (see ANNEX for country specific reports):  

1. Food products, beverages & tobacco;  

2. Machinery and Equipment;  

3. Transport Equipment;  

4. Fabricated Metal products;  

5. Chemical and Chemical Products , 

Results are provided in terms of percentage growth/decline of BERD intensity vs. 

added value to the economy, for the different sectors, each of them valued as well 

according to their share in added value to the economy. As so, a combined effect 

of end-user sectors is found after the growth/decrease tendencies observed in each 

end-user sector affected by their comparative (among the selected sectors) weight 

in added value share (WAV). 

5.1.1. Parameter assessment criteria 

Assessment of the current status in the “Added value vs. BERD” parameter is based 

on the combined effect of the different end-user sectors according to their share in 

added value to the economy. As of the observed results showed in Table 20, “status 

classification” criteria were defined as: 

 Green (good): the combined effect of the different end-user sectors shows a 

growth BERD / growth added value tendency; 

 Yellow (reasonable): the combined effect of the different end-user sectors 

shows a mixed growth / decrease or decrease / growth tendency for BERD 

intensity vs. added value; 

 Red (bad): the combined effect of the different end-user sectors shows a 

decrease BERD / decrease added value tendency. 

Table 20: Added value vs. BERD assessment for SHIP; G=growth / D=decrease 

Objective Practice based innovation 

Paramete

r 

Added value vs. BERD 

Country AT C

H 

CY FR DE GR IT PT SP TK 

Combine

d Added 

value vs. 

BERD 

tendency

* 

1.[D/D/ 

7] 

2.[G/G

/8] 

3.G/D/

2] 

N/

A 

1.[D/D

/6] 

2.[D/D

/1] 

3.[-/-/-] 

4.[D/D

1.[G/D

/5] 

2.[G/D

/3] 

3.[D/G

/3] 

1.[D/D/

6] 

2.[G/D

/9] 

3.[G/G

/2] 

N/

A 

1.[G/D

/8] 

2.G/D/

8] 

3.[G/D

/2] 

1.[D/G/

7] 

2.[G/D/

2] 

3.[G/D/

1] 

1.[D/G

/5] 

2.[G/D

/2] 

3.[G/D

/2] 

N/

A 

                                                 

30 Research and Innovation performance in the EU: Innovation Union progress at country 

level. European Commission Directorate General for Research and Innovation, 2014. 
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4.[G/D

/7] 

5.[G/G

/5] 

/2] 

5.[D/G

/1] 

4.[G/D

/5] 

5.[D/G

/4] 

4.D/G/

4] 

5.[D/G

/5] 

4.[G/D

/9] 

5.[G/D

/4] 

4.[G/G(

/5] 

5.[G/G/

3] 

4.[G/D

/4] 

5.[D/G

/2] 

Classificat

ion 

G/G = 

13 

** D/D = 

9 

G/D = 

20 

G/D = 

18 

** G/D = 

31 

G/D = 

10 

G/D = 

15 

** 

* 1. Food products, beverages & tobacco; 2. Machinery and Equipment; 3. Transport 

Equipment; 4. Fabricated Metal products; 5. Chemical and Chemical Products; [G. 

growth/D. decrease/ WAV. Comparative weight in added value share]. 

** For the chosen metrics, no information is available for CH, GR and TK. For these 

countries, the rating was based on an evaluation by the respective INSHIP partners 

ETHZ, CRES and METU instead. 

 

5.2. Innovation Output Indicator 

A measure of the impact of innovation in the economy might be provided by the 

Innovation Output Indicator provided by Innovation Union report (see ANNEX for 

country specific reports). 

5.2.1. Parameter assessment criteria 

Assessment of the current status in the “Innovation Output Indicator” (IOI) is based on 

the value of this indicator. As of the observed results shown in Table 21, “status 

classification” criteria were defined as: 

 Green (good): IOI > 100 (over EU performance in 2010 – 100); 

 Yellow (reasonable): 75 < IOI <= 100; 

 Red (bad): IOI < 75. 

Table 21: Innovation Output Indicator (IOI) parameter assessment. 

Objective Practice based innovation 

Parameter Innovation Output Indicator 

Country AT CH* CY FR DE GR IT PT SP TK* 

IOI 100,1 117.8 82,8 105.6 124.2 76.3 84.3 70.1 80.8 N/A 

Classification           

* For the chosen metrics of IOI, no information is available for TK. he rating was based 

on an evaluation by the respective INSHIP partner METU instead. Turkey’s 

classification is specifically based on being classified as a low R&I performing country 

in the H2020 “Widening” programme. 

5.3. Areas of marked ST specialization 

As to assess the existence of relevant areas of marked ST specialization, both 

technology development and end-user sides were considered. As so: 



Deliverable Report   

 

D 7.3    GA No. 731287 55 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

 on the technology development side the fields of Energy or Environment; 

 on the end-user side the fields of Automobile, New production technologies, 

Food & Agriculture, as these are the fields covered by the publications used 

for the analysis, and at the same time providing good market opportunities 

for SHIP. (Many more end-user sectors may provide additional end-user 

perspectives) 

were selected as relevant. 

5.3.1. Parameter assessment criteria 

Assessment of the “Areas of marked ST specialization” parameter is based on “status 

classification” criteria defined as: 

 Green (good):  one technology development AND one end-user side fields 

are areas of marked ST specialization; 

 Yellow (reasonable): one technology development OR one end-user side 

fields are areas of marked ST specialization; 

 Red (bad): NONE technology development AND NONE end-user side fields 

are areas of marked ST specialization. 

Table 22: Marked ST specialisation assessment. (Y=one or more, N=none) 

Objective Practice based innovation 

Parameter Areas of marked ST specialization 

Country AT CH CY FR DE GR IT PT SP TK* 

IOI Y/Y Y/Y Y/Y Y/Y Y/Y Y/Y N/Y N/Y Y/Y - 

Classification           

* For the chosen metrics, no information is available for TK. The rating was based on 

an evaluation by the respective INSHIP partner METU instead. Turkey’s assessment is 

largely based on Turkey making large investments to spin the Center for Solar Energy 

Research and Applications (GÜNAM) out of its incubating institution METU to form an 

independent national solar energy CoE. 
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6. ASSESSMENT AND RECOMMENDATIONS 

The current report presents an analysis of further and/or new requirements on SHIP 

related innovation strategies. An assessment of gaps, good practices and 

complementarities is presented in this document, looking at the main objectives of 

such a strategy: policy support, competitive advantages and practice based 

innovation.  

Fehler! Verweisquelle konnte nicht gefunden werden. shows the compilation of the 

results as developed in the previous sections. For the overall “status classification” 

across the 3 main aspects (objectives of a research and innovation strategy) “policy 

support”, “competitive advantages” and “practice based innovation”, the following 

criteria were defined: 

 Green (good): Good (green) positioning in two or more aspects 

 Yellow (reasonable): Good (green) positioning in less than two aspects and 

poor/bad (red) positioning in less than two aspects 

 Red (poor/bad): Poor/Bad (red) positioning in two or more aspects 

 

Table 23: OVERALL RESULTS – positioning of SHIP innovation strategy per country 

Country AT CH CY FR DE GR IT PT SP TK 

Policy Support           

Competitive 

advantage 

          

Practice based 

innovation 

                   

Classification           

 

Conclusions drawn from the results may refer (or may be applied) to the overall 

results as shown in Table 23 above with respect to the three main overall goals, but 

similarly to specific results on sub-criteria as summarised in Table 2, Table 10 and Table 

19, or even on a parameter/criteria level as discussed and presented in detail in the 

subsections of sections 3-5.  

As a first conclusion, it may be stated that there is a broad variation of positioning 

with respect to the applied criteria across the INSHIP countries investigated, 

suggesting that improvements of poorly (or even reasonably) positioned aspects 

may be possible e.g. by adapting examples from other countries with a good 

positioning in the respective aspects by means of a “good practice” approach. 

Doing so would probably help to improve the positioning, but how to do so in detail 

will strongly depend on the respective country and the respective boundary 
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conditions found, as some “good practice” may not be applicable in another 

country. 

At the same time, gaps in the positioning of Innovation Strategies can be identified 

from poor/bad/red classifications, and countries may consider how to improve the 

positioning based not only on good practice examples, but from own considerations 

and considering own boundary conditions.  

To foster the exchange between well and poorly positioned countries/regions within 

a “good practice” approach, it can be worthwhile to look for complementarities 

and bi-/multilateral partnering in positioning and innovation strategy, as exemplarily 

shown in Table 16Fehler! Verweisquelle konnte nicht gefunden werden.. From looking 

at the positioning in the main objectives, the classifications of Austria and Spain are 

directly complementary, supporting a bilateral exchange creating a potential “win-

win” situation for mutual improvements. Including other partners even 

complementing such pairs (here: Cyprus, particularly for the objective “Policy 

support”) may extend the benefits to a multilateral “win” through multilateral 

exchange of best practices.  

 

 

Figure 16 Example for potential complementarity and partnering in innovation strategy positioning (data 

taken from Table 23 and Table 2). 

 

Furthermore, it is noticeable that there is an apparent mismatch between overall 

positioning and solar resource (see following Table 24): the two countries with 

“Good” positioning have a “Poor” solar resource, while there is a tendency to 

reasonable/poor innovation positioning for countries with a very good solar resource. 

A similar tendency was derived for the Innovation Output Indicator IOI (Figure 2). As 

the solar resource directly impacts the economics of a SHIP installation, it is 

particularly noticeable that (southern) countries with a reasonable/good solar 

resource show only a reasonable/poor overall innovation positioning on SHIP. From 
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this, it may be assumed that a better innovation positioning on SHIP in combination 

with the good solar resource indicates a strong opportunity for the further promotion 

of SHIP, therefore strongly motivating to aim at a better innovation positioning in 

these countries. 

Table 24: Comparison of Solar Resource classification (from Table 12) with Overall classification of 

positioning of SHIP innovation strategy per country (from Table 23). 

Country AT CH CY FR DE GR IT PT SP TK 

Solar resource           

Overall Classification           

 

As an additional assessment to the previously discussed positioning with respect to 

the objectives of an Innovation Strategy as shown in Table 23 above and the view on 

innovation indicators like the Innovation Output Indicator (IOI) (compare section 2.4), 

this innovation positioning may be related to the “success” of SHIP implementation. 

Taking the number of SHIP installations per inhabitants (Figure 15) as an indicator for 

“success” of implementation so far, such a relation is shown in Figure 17.  

1

 

 
Figure 17: Overall innovation strategy positioning / classification (as in Table 23 above) compared to the 

“success” of SHIP implementation so far, taking the number of SHIP plants in relation to country 

inhabitants (same data as in Figure 15) as indicator for such success. 
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There seems to be no strong correlation between success and innovation strategy 

positioning, indicating that clearly additional factors are decisive whether a country 

/ region is successful in the implementation of SHIP plants. In particular for Austria, 

these additional factors and specific conditions may serve as good examples (“best 

practice”) as far as they can be transferred to other countries/regions.  

 

Of course many other factors influence the “success” of SHIP, with the solar resource 

certainly being one of the important factors, as discussed above. Other examples for 

such important factors are incentives/funding for both R&D and implementation of 

plants, or regulatory aspects (both for site planning and for technical 

implementation). These factors may not be fully reflected in all detail in the current 

analysis of this report, but should be considered when identifying opportunities and in 

any innovation strategy planning.  

From the (relatively advanced) success of SHIP in Greece and in particular in Cyprus, 

one may conclude that –despite the reasonable/poor positioning – SHIP can 

nevertheless be reasonably successful due to (again, besides many other factors) a 

good solar resource. As discussed above, in particular in these countries a better 

innovation positioning may provide an even better opportunity for a broader success 

of SHIP, thus additionally motivating an enhanced innovation strategy planning and 

positioning. 

 

While on one hand the outstanding success of SHIP in Austria and at the same time 

the relatively poor success in Germany (both showing a good innovation positioning) 

as well as the relative success of Greece and Cyprus (showing a moderate 

positioning only) indicates that there is not a very strong correlation, on the other 

hand a moderate correlation between innovation positioning and success can be 

identified through the following observations:   

  (i) the majority of countries with a reasonable success of SHIP show a good  

       innovation positioning in at least one or two main aspects/objectives;  

  (ii) the majority of countries with only moderate success of SHIP show a  

        reasonable/poor innovation positioning (in overall positioning and in  

        several main aspects/objectives.  

In turn, this observation of (even moderate) correlation justifies the general 

meaningfulness of the chosen approach and choice of criteria, parameters and 

classification schemes, even if in some detail or aspect the informative value and 

explanatory power may be questioned and limited. 

 

Finally, for the implementation or further development of national/regional 

innovation strategies on SHIP, it may be recalled what the steps in the definition of a 
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Research and Innovation Smart Specialisation Strategy (RIS3) are, according to the 

“Guide to Research and Innovation Strategies for Smart Specialisations (RIS3)” by the 

European Union31 and as included in see section 2.2 of this report. Step 1 in the 

definition of an RIS3 is that “Regional contexts and potential for innovations need to 

be analysed” and Step 4 is the “Identification of a limited number of research and 

innovation priorities, where the region has a realistic chance to progress”. Here, it 

needs to be analysed and shown that SHIP can be such a priority and that the 

respective region has a realistic chance to significantly progress in the 

implementation of SHIP. In order to do so, a market analysis may be helpful, showing 

general potential. Even more helpful and supporting would be a national/regional 

analysis of potentials and related target industries, as e.g. done in Spain as published 

in a 2016 study of SolarConcentra/SOLATOM32, where with a very high spatial 

resolution of municipality level, the potentials of SHIP have been assessed. It may be 

a topic for further research to provide such detailed information for other 

countries/regions as well, and by doing so, to support not only the further rollout of 

SHIP, but also the potential definition of SHIP as priority in a RIS3.   

At the same time it should be noted that SHIP may become a national/regional 

priority everywhere, notwithstanding of e.g. a poor solar resource or poor market 

incentives, as our analysis has clearly shown that there is not any single aspect or 

parameter deciding whether SHIP may be successful or not. Therefore, in an analysis 

of chances for SHIP becoming a national/regional innovation priority, the full scope 

of aspects and criteria should be taken into account.  

 

From feedback and discussions during the INSHIP industry workshop held in Brussels 

on Feb 21, 2019, some additional aspects were raised, which are not reflected in this 

report yet, but should be mentioned here.   

i) The implementation of new innovation strategies is typically done for a region or 

country. It may, however, also be implemented as a trans-national strategy, e.g. 

through activities supported by the INTERREG programme of the EU.   

ii) The availability of financing (which would include aspects like risk assessment, risk 

sharing and different financing mechanisms) is a key need of the supply industry for 

market penetration. Therefore, the availability of financing should be included in any 

analysis and formulation of an innovation strategy towards SHIP.   

iii) There was a remark to include a parameter on “Technical/promotion know-how” 

as separate criterion. However, this is included already in the “Solar Industry” 

parameter by means of the number of turnkey suppliers.    

                                                 

31 European Union, 2012. Guide to Research and Innovation Strategies for Smart 

Specialisations (RIS 3). ISBN : 978-92-79-25094-1, doi:10.2776/65746. 
32 “Who is who - Estudio geolocalizado del potencial de aplicaciones de calor solar de proceso en 

media temperatura. http://www.solarconcentra.org/estudio-geolocalizado-del-potencial-de-

aplicaciones-de-calor-solar-de-proceso-en-media-temperatura/ 

http://www.solarconcentra.org/estudio-geolocalizado-del-potencial-de-aplicaciones-de-calor-solar-de-proceso-en-media-temperatura/
http://www.solarconcentra.org/estudio-geolocalizado-del-potencial-de-aplicaciones-de-calor-solar-de-proceso-en-media-temperatura/
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iv) There was the hint to include an “end user market potential” indicator, which 

would provide the contribution of potential end-user sectors to the overall economy 

for the given country/region and the heat demand in the respective different 

sectors. This would require a detailed analysis of potential end user sectors and their 

heat demand (preferably with a high spatial resolution on a regional level, as 

already mentioned above for Spain), which is out of the scope of this study and 

report. It should, however, be included in any analysis and formulation of an 

innovation strategy towards SHIP.   

v) Another aspect to be included should be limitations and barriers for energy 

infrastructure in different regions.    

vi) As an outlook, finally a collaboration with EERA JP EEI (Energy Efficiency in Industry) 

was proposed for the definition of innovation strategies on SHIP.  

 

To conclude, the current report presents an analysis of further and/or new 

requirements on SHIP related innovation strategies and approaches to achieve such 

innovation strategies. An assessment of gaps, good practices and complementarities 

is presented in this document, looking at the main objectives of such a strategy: 

policy support, competitive advantages and practice based innovation. While it was 

discussed that there is only a moderate correlation between the positioning with 

respect to the objectives of an innovation strategy and the actual success of SHIP 

implementation so far, it was also shown that innovation strategies and the related 

positioning is beneficial for a further successful implementation of SHIP, thus 

motivating to improve the positioning and eventually create innovation strategies 

which include specific targets and strategies towards a broader implementation of 

SHIP related industries and SHIP applications.  
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7. ANNEXES 

 

 

 

 

 

ANNEX I 

 

ANALYSIS OF CURRENT INNOVATION INDICATORS PER COUNTRY 
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I. Austria 

I.1 Key indicators or Research and Innovation performance 

In the Global Competitiveness report of 2017-201833 published by the World 

Economic Forum Austria is ranked 19th, demonstrating a stable performance since 

previous years. The country benefits from excellent infrastructure (14th) and 

sophisticated businesses (8th) that are highly innovative (14th). This is buttressed by 

an education and training system that does a good job of preparing the workforce, 

particularly through a strong focus on on-the-job training (5th). Austria’s 

competitiveness would be further enhanced by greater flexibility in its labour market 

(the country is ranked 88th in this sub pillar), and by continuing to improve its already-

excellent educational system.  

 

Austria has expanded its research and innovation system over the last decade with 

investments in R&I growing more quickly than the EU average. These efforts have 

been translated into a high and growing level of excellence in science and 

technology and clear strengths in key technologies for energy, environment and 

transport. The Austrian economy is characterised by specialised niche players, which 

require constant innovation, in particular technological innovation, in order to remain 

leaders in their market segment. Hence, the level of innovation in Austrian firms is 

relatively high.  

 

Regarding Austria’s research and innovation performance compared to the 

European Union, see Table 25 below. 

Table 25: Key indicators of research and innovation performance - Austria. 

 

Austria has set a national R&D intensity target of 3.76 %, one percentage point 

above its  

performance in 2011 and the third highest national target among EU Member States. 

In the past decade, R&D intensity in Austria has progressed faster than the EU 

average – reaching 2.84 % in 2012. The trends during 2007-2012 imply that Austrian 

R&D intensity will progress further, but that additional efforts are required to achieve 

the ambitious national R&D intensity target.  

 

                                                 

33http://www3.weforum.org/docs/GCR20172018/05FullReport/TheGlobalCompetitivenessRep

ort2017%E2%80%932018.pdf  

http://www3.weforum.org/docs/GCR20172018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
http://www3.weforum.org/docs/GCR20172018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
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Public spending on R&D as a % of GDP in Austria has shown a clear upward trend 

since 2002; it also increased both during and after the recession of 2009, despite 

budgetary constraints. In addition, business R&D as a % of GDP has expanded 

strongly during the last decade and is now among the highest in Europe. However, in 

recent years, progress in private spending has decelerated, with the share of GDP 

stagnating and a decline in absolute spending in real terms during the 2009 

recession. From 2010, growth picked up in business R&D, with nominal growth 

surpassing 5 % in 2012. 

 

I.2 Strengths and weaknesses of the R&I system 

The strengths and weaknesses of the R&I system in Austria can be evaluated through 

the average annual growth rates on human resources, scientific production, 

technology valorisation, and innovation, as illustrated in Figure 18. 

 

 

Figure 18: Strengths and weaknesses of the R&I system in Austria. In brackets: average 

annual growth for Austria, 2007–2012. 

Compared to the EU average, Austria presents higher annual growth indicators in all 

parameters except: public expenditure on R&D financed by business enterprises and 

EC Framework Programme funding. On the other hand, Austria scores above 

average in all the SME/business, patent applications, scientific employment and 

publications related indicators. 
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I.3 S&T National Specialisation thematic priorities 

The following Figure 19 shows the S&T National Specialisation thematic priorities for 

Austria. 

 

Figure 19: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for Austria (in 12). 

 

There is a notable difference in performance between scientific production 

(publications) and technological production (patents) in Austria. As regards 

publications, Austria only shows specialisation in the fields of ICT, and health. There is 

a lack of specialisation in the other areas, notably in other transport technologies, 

energy and construction. With reference to patents (technological output), Austria 

has obvious strengths in other transport technologies and construction, and performs 

above the EU average in automobiles, environment and materials. There is a certain 

imbalance between those specialisations measured by citations and patents. 

Hence, Austria could profit more from its higher education system to better underpin 

its technological output. 



Deliverable Report   

 

D 7.3    GA No. 731287 66 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

 

I.3.1 Positional analysis of publications  

 

 

Figure 20:  Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for 

Austria (in 12). 

Regarding the positional analysis of Austrian publications, Austria shows a high 

specialisation in health, and ICT publications, and some specialisation in 

automobiles. In all these areas, the scientific impact is above the global average. As 

regards the other areas, apart from humanities and socio-economic sciences (where 

the impact tends to be affected by a language bias) as well as new production 

technologies, the scientific impact is above the world level, despite a low 

specialisation index. 
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I.3.2 Share of value added versus BERD intensity 

 
Figure 21: Share of value added versus BERD intensity: average annual growth, 2007–2011 for Austria (in 

12). 

Austria is one of the EU countries with a high contribution of manufacturing industry 

to total value added (around 19 % compared to the EU average of 16 %). But, as in 

most other EU countries, the manufacturing sector’s share of value added tends to 

decline over time. This is reflected in the general development towards a service-

oriented economy, despite the fact that Austria’s manufacturing industry has clearly 

increased its knowledge-intensity in many high- and medium-high-tech sectors as 

well as in most medium-low and low-tech sectors (with the notable exception of 

pharmaceutical products). As in many other European countries, construction is one 

of the largest sectors in the economy. This sector’s share of the economy has 

declined since the economic crisis, while its research intensity has improved 

significantly. In general, research intensity in Austria has increased more in low-tech 

sectors than in high-tech and medium-high-tech ones, although coming from a 

lower baseline. On the other hand, the chemicals and chemical products sector, as 

well as the machinery and equipment sector have seen a rise in research intensity 

and a parallel rise in economic importance, while the pharmaceutical sector has 

increased its share of the economy despite a significant decline in research intensity. 

 

 



Deliverable Report   

 

D 7.3    GA No. 731287 68 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

II. Cyprus 

II.1 Key indicators or Research and Innovation performance 

Τhe Global Competitiveness report of 2017-201834 published by the World Economic 

Forum ranks Cyprus 64th highest worldwide (ww), out of a database containing 137 

countries. Cyprus’ capacity for innovation was ranked 53rd ww, but there are two 

very distinct trends within this indicator: On the one hand, there is an adequate 

supply of scientist and engineers (33rd) and the quality of scientific research 

institutions is not that low (50th). On the other, there are very weak R&D linkages 

between universities and industry (72nd), very low company spending on R&D (96th), 

and extremely low capacity for innovation (ranked 110th ww). This shows that the 

universities are still largely focussed on education, that there is no broad 

technological base of companies in Cyprus (partially due to the small market size), 

and that there are still policy areas that need to be improved to support these 

relationships. 

Cyprus’ R&I performance compared to other EU members, please see Table 26 

below. 

Table 26: Key indicators of research and innovation performance. 

 

Despite this, the above report actually records strong upward trend from Cyprus, 

gaining almost 20 places in the competitiveness index since the previous iteration of 

the report. The overall score has not changed much, being around 4.3 out of 7, so 

changes to the ranking have to do with the performance of other countries too. The 

innovation pillar however has not fared so well. The EU Innovation scoreboard for 

201735 shows that Cyprus’ performance has declined by 12.7% compared to 2010, 

see Fehler! Verweisquelle konnte nicht gefunden werden.. 

                                                 

34http://www3.weforum.org/docs/GCR20172018/05FullReport/TheGlobalCompetitivenessRep

ort2017%E2%80%932018.pdf  
35 

http://www.mcit.gov.cy/mcit/sit/sit.nsf/E1DB3B671853E18BC2258167002CF16E/$file/Cyprus_Eu

ropean_Innovation_Scoreboard.pdf  

http://www3.weforum.org/docs/GCR20172018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
http://www3.weforum.org/docs/GCR20172018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
http://www.mcit.gov.cy/mcit/sit/sit.nsf/E1DB3B671853E18BC2258167002CF16E/$file/Cyprus_European_Innovation_Scoreboard.pdf
http://www.mcit.gov.cy/mcit/sit/sit.nsf/E1DB3B671853E18BC2258167002CF16E/$file/Cyprus_European_Innovation_Scoreboard.pdf
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Figure 22: Progression of the Innovation index for Cyprus in the EU. 

Public R&D funding in Cyprus is low, at around 0.5% of the country’s GDP as of 201636. 

It’s up by 0.12% compared to 10 years earlier, but it still lags considerably behind the 

2.03% EU average for the same year. This is a common characteristic of smaller and 

newer member states. There has also been a distinct movement of R&D funds away 

from governmental departments and into enterprises and private, non-profit 

organisations. Higher education still holds the lion’s share at 42% of the total budget. 

II.2 Strengths and weaknesses of the R&I system 

The relative strengths of the innovation system in Cyprus are in attractive research 

systems, human resources, and Intellectual assets. However, finance and support, 

firm investments, a small share of employment in manufacturing and high and 

medium high-tech manufacturing indicates key differences with the rest of EU 

countries. In addition, a larger share of employment in Utilities and Construction, a 

larger share of micro enterprises and SMEs in turnover, a smaller share of large 

enterprises in turnover, a smaller share of foreign controlled enterprises are other 

differences. Most importantly, a lower number of Top R&D spending enterprises and 

a lower average R&D spending of these enterprises is key to the innovation indicators 

decline. 

                                                 

36 https://ec.europa.eu/eurostat/documents/2995521/8493770/9-01122017-AP-

EN.pdf/94cc03d5-693b-4c1d-b5ca-8d32703591e7  

https://ec.europa.eu/eurostat/documents/2995521/8493770/9-01122017-AP-EN.pdf/94cc03d5-693b-4c1d-b5ca-8d32703591e7
https://ec.europa.eu/eurostat/documents/2995521/8493770/9-01122017-AP-EN.pdf/94cc03d5-693b-4c1d-b5ca-8d32703591e7
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Figure 23: Strengths and weaknesses of the R&I system in Cyprus. 

Compared to a global average, Cyprus presents higher annual growth indicators in 

almost all parameters in the last 2-3 years due to the recovery from the financial 

crisis. There is an exception in the health and primary education pillar that shows a 

declining trend, mostly down to the worsening of the quality of primary education. As 

an overall picture, market size is an obvious (and unavoidable) shortcoming, as well 

as indicators related to financing markets and macroeconomic environment still 

reeling in from the crisis years. 

II.3 S&T National Specialisation thematic priorities 

Eight distinct sectors have been identified in the smart specialisation strategy for 

Cyprus, with energy being one of the three central pillars. Within the energy pillar, 

solar energy plays a relatively significant role. Despite the fact that most emphasis is 

placed on PV, technologies described as ‘solar heating and cooling’ offer a niche 

home for solar process heat, even though it is not explicitly mentioned. CSP is also 
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mentioned under ‘novel applications of renewables’, which merits a ‘high priority’ 

importance mark. 

II.3.1 Positional analysis of publications  

 

 

Figure 24:  Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for 

Cyprus (in 12). 

A positional analysis of Energy related publications shows a moderate volume of 

publications relative to health, ICT and socio-economic sciences, but despite the 

relatively low levels of scientific specialisation in energy, it is an area with strong 

potential impact, implying that Cyprus will probably benefit from concentrating 

efforts towards this sector. 

II.3.2 Share of value added versus BERD intensity 

The industrial and commercial R&D activities in Cyprus are rather limited, given the 

country’s size, as seen in Figure 25. It is a largely service-based economy, which owes 

its standard of living mainly on the financial sector. The construction industry is 

prominent in the graph due to its size, but it is an industry with major tendencies to 

boom-and-bust cycles, affecting large parts of the workforce as a result. 

The general trend however is towards a gradual decline of the manufacturing 

sector, with a slight increase in electricity, gas & water, pharmaceuticals and 

electrical equipment. These higher R&D industries are exhibiting improvements in 

terms of total value added, but decreasing R&D intensity. The graph succinctly shows 
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that R&D is mainly done by research institutions rather than the industry, which is 

confined to only a few headlining industries and the construction sector. 

 

 

Figure 25: Share of value added versus BERD intensity: average annual growth, 2007–2011 for Cyprus (in 

12). 

III. France 

III.1 Key indicators or Research and Innovation performance 

In the Global Competitiveness report of 2013-2014 ranks France is ranked 11th highest 

in the EU and 23th highest worldwide (ww) regarding its global competitiveness 

index. ; regarding France’s capacity for innovation it was ranked 11th EU and 16th 

ww, regarding company spending on R&D rank 9th EU and 15th ww and regarding 

university – industry collaboration in R&D ranked 14th EU and 32 ww. In the Global 

Competitiveness report 2017-2018 France was ranked 11th highest in the EU and 22th 

highest ww regarding its global competitiveness index; regarding France’s capacity 

for innovation it was ranked 7th EU and 10th ww, regarding company spending on 

R&D ranked 7th EU and 12th ww and regarding university – industry collaboration in 

R&D ranked 12th EU and 35th ww.  

France’ R&I performance compared to other EU members, please see Table 27 

below. 
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Table 27: Key Indicators of research and innovation performance (in 12). 

 

France is a major R&D country with a large science base, significant research 

infrastructures, and is well connected in Europe and internationally. In France, global 

R&D expenses amounts to 46.5 billion, which represents 17.3% of the EU expenses for 

R&D.  

Recently, incentives as the amplified research tax credit (CIR) or the innovation tax 

credit improve the attractiveness of R&D. It should be noted that a significant part of 

R&D in the business sector are publicly funded, which can explain why the R&D 

expenditure in this sector has progressed in 2009, despite the economic crisis.  

In 2012, the R&D intensity was 2.29%, which means that the target of 3% in 2020 will 

not be reached if the current trend is extrapolated. 

III.2 Strengths and weaknesses of the R&I system 

The strengths and weaknesses of the R&I system in France might be assessed by the 

average annual growth rates on human resources, scientific production, technology 

valorisation, and innovation, as illustrated in Figure 26 below. 
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Figure 26: Strengths and weaknesses of the R&I system in France: average annual growth indicators for 

France, 2007–2012 (in 12). 

Compared to the EU average, France presents higher annual growth indicators 

concerning new graduates in science and engineering, business enterprise 

researchers, foreign doctoral students and PCT patent applications per billion GDP. 

France performance is average for employment in knowledge-intensive activities 

and for new doctoral graduates and is under EU average for highly cited scientific 

publications, new doctorates, public expenditure on R&D financed by businesses. 
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III.3 S&T National Specialisation thematic priorities 

 

Figure 27: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for France (in 12). 

For publications in the field of humanities and health, France has high specialisation 

indexes. The revealed technology advantage is high in the following sectors: 

automobiles, aeronautics or space, and other transport technologies. 
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III.3.1 Positional analysis of publications  

 

Figure 28: Positional analysis of publications in Scopus (specialization versus impact), 2000–2010 for 

France (in 12). 

France shows a high specialisation in publications in the fields of health and 

humanities. However, in both areas the scientific impact is only at or below the world 

average. Concerning the other sectors, France shows no specialisation. 

Nevertheless, in the fields of energy, materials, other transport technologies, 

aeronautics and space and environment, the impact of publications are definitively 

above world level. 
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III.3.2 Share of value added versus BERD intensity 

 

Figure 29: Share of value added versus BERD intensity: average annual growth, 2007–2011 for France (in 

12). 

Between 2007 and 2012, most of manufacturing sectors economy weights 

decreased with exceptions basic metals, other transport equipment, chemicals and 

chemical products. 

Shrinking of medium-high-tech sectors has a negative effect on total business R&D 

intensity in France. 

In contrast, research intensity increased in the majority of the manufacturing sectors, 

including medium-high-tech sectors, which enhance the overall business R&D 

intensity. Finally, overall business R&D intensity increased from 1.31% of GDP to 1.44% 

between 2007 and 2011.  

Food products, beverages and tobacco is one of the most important sector in 

France, which presents a significant potential for SHIP solutions. 
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IV. Germany 

IV.1 Key indicators or Research and Innovation performance 

In the Global Competitiveness report of 2013-2014 ranks Germany is ranked 2nd 

highest in the EU and 4th highest worldwide (ww) regarding its global 

competitiveness index. ; regarding Germany’s capacity for innovation it was ranked 

2nd EU and 3rd ww, regarding company spending on R&D rank 2nd EU and 4 ww 

and regarding university – industry collaboration in R&D ranked 4th EU and 9 ww. In 

the Global Competitiveness report 2017-2018 Germany was ranked 2nd highest in 

the EU and 5th highest ww regarding its global competitiveness index; regarding 

Germany’s capacity for innovation it was ranked 2nd EU and 5th ww, regarding 

company spending on R&D ranked 1st EU and 4th ww and regarding university – 

industry collaboration in R&D ranked 4th EU and 7th ww.  

Regarding Germany’s research and innovation performance compared to the 

European Union, see Table 28below. 

  

Table 28: Key Indicators of research and innovation performance (in 12). 

 

The German Research and innovation system has continually expanded since the 

early 2000s. The overall expenditure on R&D and innovation has grown to reach 

2.98% of GDP in 2012 which is only 0.02% (equaling €0.5 billion) short of the national 

target of 3% until 2020. 

Public funding represents 30% of investments in R&D; though this represents a 2% 

increase from 2008 it is still 3% less than the EU average of 33%. The German 

government continued increasing the public research budget even during the 

economic crisis in 2009 in order to give precedence to education and research. The 

overall increase in both public and private expenditure on R&D has helped to 

uphold high innovation capacity and a strong export performance.  

When it comes to public expenditure on R&D it seems noteworthy to make clear that 

the federal public research budget expanded substantially until 2011 and now adds 

up to more than half of the public spending on research. Since then the budget has 



Deliverable Report   

 

D 7.3    GA No. 731287 79 
 

 

Co-funded by the Horizon 2020 Framework 
Programme of the European Union 

been further increased (in 2012 for 12%), whereas on Länder level (NUTS 1 level) the 

growth level was and is much lower. At this point it has to be stated here that the 

R&D intensity varies very strongly between the German Länder (from 1.43% in 

Schleswig-Holstein to 5.08% in Baden Württemberg). 

IV.2 Strengths and weaknesses of the R&I system 

The strengths and weaknesses of the R&I system in Germany might be assessed by 

the average annual growth rates on human resources, scientific production, 

technology valorisation, and innovation, as illustrated in fig.2.4. 

 

Figure 30: Strengths and weaknesses of the R&I system in Germany: average annual growth indicators 

for Germany, 2007–2012 (in 12). 

Compared to the EU average, Germany presents higher annual growth indicators in 

all parameters except: new graduates in science and engineering; BERD financed 

abroad; foreign doctoral students and EC framework funding. 

These results show that Germany fares above average in all the SME/business, public 

funding, scientific employment and publications related indicators, yet falling behind 

average when it comes to new graduates and foreign doctoral students. 
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IV.2.1 S&T National Specialisation thematic priorities 

 

Figure 31: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for Germany (in 12). 

As for the S&T specialisation thematic priorities, the Energy topic presents a modest 

growth rate of scientific publications but a moderate to good growth rate of number 

of patents, indicating a strong technological specialisation but a weaker scientific 

specialisation. Consideration could be given to better prioritising these areas when 

allocating research funding. 
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IV.2.2 Positional analysis of publications  

 

Figure 32: Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for 

Germany (in 12). 

A positional analysis of Energy related publications shows a moderate volume of 

publications in not specialized fora with a high impact. 

IV.2.3 Share of value added versus BERD intensity 

Private expenditure on R&D makes up two-thirds of the investments on R&D in 

Germany, while the automobile sector represents nearly one third of the total 

business expenditure on R&D (BERD) in Germany. When looking at the distribution of 

BERD in Germany the concentration of German industry in medium-high-the 

industries becomes evident. The machinery and equipment and chemical (excl. 

pharmaceutical) sectors make up little less than 20% of BERD. That means that the 

aforementioned three medium-high-tech sectors make up roughly 50% of total BERD, 

whereas high-tech sectors such as pharmaceuticals, radio, TV and communication 

equipment, medical precision and optical instruments spending levels are 

considerably lower and amount to around 20% BERD together. 
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Figure 33: Share of value added versus BERD intensity: average annual growth, 2007–2011 for Germany 

(in 12). 

The German economy is characterised by a relatively strong manufacturing industry. 

Nevertheless, as in many countries, the trend in manufacturing industries’ share of 

value added in total value added is one of decline. 

Research is concentrated in large companies and research intensity is lower in the 

services sector than in manufacturing.  

The distribution of business expenditure on R&D reflects the concentration of German 

industry in medium-high-tech sectors, with more than 30 % of R&D spending carried 

out by the automobile sector alone. Other important medium-high tech sectors in 

terms of R&D expenditure are machinery and equipment and chemicals excluding 

pharmaceuticals. All of these sectors stand for potentially important end-user sectors 

for SHIP technologies. 

V. Spain 

V.1 Key indicators of Research and Innovation performance 

Spain was ranked 13th highest in the EU and 35th highest worldwide (ww) regarding its 

global competitiveness index as reported in the Global Competitiveness Report 

2013-2014, published by the World Economic Forum. This is a composite indicator; 

with one of its pillars addressing ‘Innovation’. Under this pillar, regarding Spain’s 

capacity for innovation it was ranked 19th EU and 57th ww, regarding company 
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spending on R&D rank 17th EU and 50th ww and regarding University – Industry 

collaboration in R&D ranked 16th EU and 48th ww.  

In order to assess the country’s evolution, data from the Global Competitiveness 

Report 2017-2018 have been used. There, Spain was ranked 14th highest in the EU 

and 34th highest ww regarding its global competitiveness index. Regarding Spain’s 

capacity for innovation it was ranked 20th EU and 49th ww, regarding company 

spending on R&D ranked 19th EU and 53rd ww and regarding University – Industry 

collaboration in R&D ranked 19th EU and 67th ww. The comparison shows a slight 

ranking decrease within EU but an improvement in the global position. 

Regarding Spain’s research and innovation performance compared to the 

European Union, see Table 29below. 

Table 29: Key Indicators of research and innovation performance (in 12). 

 
Despite a lowering of the target from 3% to 2% in the national reform programme 

2013, Spain is likely not to reach the national R&D target for 2020. 

The public sector represented about half of total R&D investment in Spain in the 

reported period. Total expenditures in R&D went down by 5.6 % compared to 2011.  

By sector of performance, the fall between 2011 and 2012 was higher in the public 

sector (-7.4 %) than in the private sector (-4.1 %). At the same time, expenditure in 

higher education fell by 7.2 % in 2012, although higher education expenditure on 

R&D did experience an average annual growth rate of 5.4 % over the period 2007-

2010. 

Due to the financial crisis, business-sector R&D (BERD) annual average investment fell 

slightly (-3.2%) every year over the 2008-2012 period, while the average annual 

growth rate of total BERD had been 13.7 % over the former period 2002-2007. In the 

business sector, an average of 78 % of R&D investment is made by a company’s own 

resources, while most of the remaining costs are financed by public administration 

and foreign capital.  

Concerning allocation of Structural Funds, around EUR 5.5 billion (15.8 % of the total 

EUR 34.7 billion allocated to Spain over the 2007-2013 programming period), WERE 
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related to RTD. Spain also performs well in terms of the ratio of EC funding from FP7 to 

its GERD, well above the EU average and with a positive growth rate. 

V.2 Strengths and weaknesses of the R&I system 

The strengths and weaknesses of the R&I system in Spain might be assessed by the 

average annual growth rates (2007-2012) on human resources, scientific production, 

technology valorisation, and innovation, as illustrated in Figure 34 

 

Figure 34: Strengths and weaknesses of the R&I system in Spain: average annual growth indicators for 

Spain, 2007–2012 (in 12). 

Compared to the EU average, Spain presents particularly higher annual growth 

indicators in: EC Framework Programme funding per thousand GERD and foreign 

doctoral students. However, there is a lower annual growth for any other parameter, 

with particularly poor performance in PCT patent applications, Business Enterprise 

R&D Intensity or Public-Private Scientific Co-publications. 
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V.3 S&T National Specialisation thematic priorities 

 

Figure 35: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for Spain (in 12). 

As for the S&T specialisation thematic priorities, the Energy topic presents a good 

growth rate of scientific publications (2%) but a moderate growth rate (1%) of 

number of patents, indicating a strong scientific specialisation but a weaker 

technology specialisation. Consideration could be given to better prioritising these 

areas when allocating research funding. 
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V.3.1 Positional analysis of publications  

 

Figure 36: Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for Spain 

(in 12). 

Scientific production in Spain is important in the fields of energy, materials, and in 

socio-economic sciences. Scientific excellence can be found in particular in the field 

of energy, other transport technologies, security, materials science and in food, 

agriculture and fisheries. However, those areas with the highest impact are still 

underdeveloped in terms of the number of publications, with the exception of 

research in food, agriculture and fisheries. 

In particular, a positional analysis of Energy related publications shows a good 

volume of publications in not specialized fora with a high impact.  

V.3.2 Share of value added versus BERD intensity 

The graph below illustrates the upgrading of knowledge in different manufacturing 

industries. The size of the bubble represents the sector share (in value added) in 

manufacturing (for all sectors presented on the graph). The red sectors are high-tech 

or medium-high-tech sectors. 

In the business sector, R&D expenditures can be found mainly in the R&D services 

sector, representing 51.9 % of total BERD, ICT, pharmaceutical, aeronautic 

construction, motor vehicles, and the chemical sectors. Motor vehicles, other 

transport equipment, electricity, gas and water, and basic metals and non-metallic 
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mineral products were the business sectors that increased their R&D intensity most 

over the period 2008-2011. 

However, with the exception of the electricity, gas and water sector, their weight in 

the overall Spanish economy diminished. The chemical sector, and the computer 

and electronic sector, where international competitiveness is largely based on R&D, 

decreased their R&D intensity between 2008 and 2011. Broadly speaking, electrical 

equipment, pharmaceutical products, machinery equipment, and the construction 

sector maintained their R&D intensity. 

 

Figure 37: Share of value added versus BERD intensity: average annual growth, 2007–2011 for Spain (in 

12). 

VI. Greece 

VI.1 Key indicators or Research and Innovation performance 

In the Global Competitiveness report 2017-2018 Greece was ranked 87th worldwide 

(participation of 137 economies) regarding its global competitiveness index. 

Regarding the Innovation index Greece was ranged 75th worldwide (12 position 

higher than the global competitiveness index) in the sαme report. Specifically, on the 

innovation index regarding the quality of scientific research institutions, Greece was 

ranked 65th worldwide and on the availability of scientists and engineers it was 

ranged 10th worldwide. 

Regarding Greece’s research and innovation performance compared to the 

European Union, see Table 30 below. 
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Table 30: Key Indicators of research and innovation performance (in 12). 

 

According to the above table, in 2012, Greek national R&D intensity was 0.69 % of 

GDP. This value has been increased within the following years. According to the 

“Research and Innovation Observatory Country Report for Greece in 2017”37 the 

total R&D intensity (GERD) increased to 0.99% of GDP in 2016 (from 0.97% in 2015). 

BERD presented a larger increase, i.e. from 0.32% of GDP in 2015 to 0.42%. For the first 

time the business sector became the largest R&D performer and it contributed 

almost as much as the Government to R&D funding in Greece. 

The three main Research and innovation policy challenges, as included in the 

abovementioned “R&I Observatory Report”, are the improvement of the Greek 

framework environment, the transformation of brain drain into talent mobility and 

repatriation and the improvement of the RIS3 implementation by strengthening the 

specialisation.  

VI.2 Strengths and weaknesses of the R&I system 

The strengths and weaknesses of the R&I system in Greece might be assessed by the 

average annual growth rates on human resources, scientific production, technology 

valorisation, and innovation, as illustrated in Figure 38. 

                                                 

37 https://rio.jrc.ec.europa.eu/en/country-analysis/Greece 
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Figure 38: Strengths and weaknesses of the R&I system in Greece: average annual growth indicators for 

Greece, 2007–2012 (in 12). 

Compared to EU average, the graph above shows that Greece, for R&D financing, 

replies significantly on external funding (EC Framework Programme, private R&D 

funding from aboard). However, significant efforts are needed in order to improve 

the human capital and technological innovation, as they are lagging behind EU 

average. 
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VI.3 S&T National Specialisation thematic priorities 

 

Figure 39: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for Greece (in 12). 

The graph above illustrates the comparison of the scientific and technological 

specialisation in selected thematic priorities. Regarding the Energy thematic priority 

in Greece, there is a modest growth rate both for scientific publications and number 

of patents. 
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VI.3.1 Positional analysis of publications  

 

Figure 40: Positional analysis of publications in Scopus (specialization versus impact), 2000–2010 for 

Greece (in 12). 

A positional analysis of Energy related publications shows that they are ranged with a 

strong potential impact above world level, including both specialized and not 

specialised topics. 

 

VI.3.2 Private R&D expenditure  

Source: R&I Observatory Country Report Greece 2017 

https://rio.jrc.ec.europa.eu/en/country-analysis/Greece/country-report 

The R&D expenditure in the business sector in Greece - according to the European 

Innovation Scoreboard 2017 - increased from 17.6% of EU average in 2010 to 25.3% 

relative to EU 2010 in 2016. However, it is still one of the lowest in EU. 

For the first time in Greece, the business enterprise sector was the biggest R&D 

performer, with R&D expenditure reaching €722.9 million (0.41% GDP and 40% of the 

total GERD). There has been a great increase of business R&D since 2015, with a rate 

of 28.7%. The private sector has been the largest contributor to Greek BERD (87.7%). 

Direct government support decreased in 2016, accounting only 1% of the total BERD 

for 2016. 
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According to the National Reform Programme 2016, Greek enterprises are expected 

to further increase their R&D expenditures (BERD), as they have realised that R&D 

investments are lead to development. Additionally, the National Regional Innovation 

Strategy 3 (RIS3) and the regional RIS3 Action Plans includes initiatives to stimulate 

private sector research and innovation and to provide for private R&I support that 

best suits the capabilities of regional industry. 

In the graph below the R&D expenditure of the business sector (BERD) in Greece is 

broken down by the source of funding and measured in % GDP. The contribution of 

each funding source is also given as share of the total. This graph is created by 

filtering the original Eurostat dataset.  

 

Figure 41: Business enterprise R&D expenditure (BERD) by source of funds (value or intensity) (source: 

Research and Innovation Observatory- Greece - Key indicators, available at: 

https://rio.jrc.ec.europa.eu/en/country-analysis/Greece/key-indicators). 

 

VII. Turkey  
This introduction provides broad context for Innovation in Turkey. Among all INSHIP 

member countries, Turkey and Switzerland are the only two countries that are 

Associated Members of the European Union (EU) and not Full Members of the EU. 

Turkey’s population is roughly equal to that of German (~ 82 M) and is growing at 

approximately 1.7% per year, while Germany’s population is growing at 

approximately 0.2% per year. Therefore if not already, Turkey should soon have the 

largest population in the European Research Area (ERA). Turkey also has the lowest 

GDP among INSHIP member countries, which is approximately ¼ that of Germany. 

Therefore 1) as a large country with a low GDP, Turkey’s economy has significant 

growth potential that can be catalyzed by innovation, 2) as an Associated Country 

https://rio.jrc.ec.europa.eu/en/country-analysis/Greece/key-indicators
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many European Innovation policies have not been adopted by Turkey including the 

requirement to measure Innovation performance using common EU metrics, and 3) 

as an emerging economy Turkey’s innovation policies are often not as sophisticated 

as those for countries with more mature economies.  

Turkey’s global competitiveness across 12 pillars are compared to that for Europe 

and North America in Figure 42. 

 

Figure 42: Turkey’s innovation performance across 12 Pillars relative to Europe and North America38. 

Consistent with the discussion above, Turkey slightly underperforms Europe and North 

America across all pillars including Innovation (12th pillar) except Market Size (10th 

pillar). In Figure 43 the 16 most problematic factors for doing business in Turkey are 

ranked. Insufficient Capacity to Innovate is ranked 10 out of these 16 factors, and 

therefore based on this survey, Insufficient Capacity to Innovate is not one of the 

biggest problems for businesses in Turkey. 

                                                 

38http://www3.weforum.org/docs/GCR2017-

2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf  

http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
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Figure 43: Most problematic factors for doing business in Turkey. (taken from 38as previous figure) 

VII.1 Key indicators or Research and Innovation performance 

Τhe Global Competitiveness report of 2017-201839 published by the World Economic 

Forum ranks Turkey 53rd highest worldwide (ww), out of a database containing 137 

countries. This ranking of 53rd is down from a historic high of 43rd in 2012. As per the 

section above, this decrease in competitiveness may at least partially be linked to an 

increase in instabilities since 2012, including those induced by the crisis in bordering 

Syria. As per above, this ranking is a composite ranking based on performance 

across 12 Pillars, with the 12th Pillar being Innovation and for which Turkey ranks 69 out 

of 137 countries. Turkey’s performance on the 12th Pillar Innovation is based on its 

performance on 7 Innovation Metrics (12.01-12.07) presented in Table 31. As per 

Table 31, the only outliers based on Turkey’s Ranking are as follows. Turkey 

significantly over performs for 12.06 Availability of scientists and engineers (Rank 49) 

and 12.07 PCT patents (Rank 39). Turkey significantly underperforms for 12.02 Quality 

of Research Institutes (Rank 100). Synthesizing these results suggests that while 

Turkey’s scientific research institutes are effective at training scientists and engineers, 

they are not effective at driving innovation based on patents. 

Table 31: Central R&D innovation indicators relevant to the report’s goals for Turkey. 

Innovation Indicator (12th Pillar) Rank (out of 137) Score (1-7) 
12th Pillar: Innovation 69 3.3 
12.01 Capacity for innovation 74 4.1 
12.02 Quality of scientific research institutions 100 3.3 
12.03 Company spending on R&D 69 3.3 
12.04 University-industry collaboration in R&D 66 3.5 
12.05 Gov't procurement of adv. tech.  products 64 3.4 
12.06 Availability of scientists and engineers 49 4.3 

                                                 

39http://www3.weforum.org/docs/GCR2017-

2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf  

http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
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12.07 Patent Coop. Treaty (PCT) patents (applications / 

million pop.) 
39 10.9 

 

Turkey’s R&I performance relative to other EU members is presented in Table 32. 

Table 32: Turkey’s R&I performance relative to other EU members. 

 

Consistent with the introductory information for Turkey, on an absolute basis Turkey 

significantly underperforms the EU average across all R&I indicators. However, except 

for HT + MT contribution to the trade balance, Turkey’s performance on these 

indicators is increasing at a faster rate than the EU average. Synthesizing these results 

suggests that as an emerging economy Turkey is playing catch-up with the EU 

average. In addition to the data above, Turkey is receiving approximately 200 M€ 

from the EU Seventh Framework Programme (FP7) with a success rate of 16.6%, which 

while an improvement over past success rates still lags the EU average of 23.7%.  

VII.2 Strengths and weaknesses of the R&I system 

The strengths and weaknesses of Turkey’s R&I system in 2012 are presented in Figure 

44. Turkey significantly underperforms the EU average in all areas except as follows. 

Turkey slightly over performs the EU average for SMEs introducing marketing or 

organisational innovations as % of total SMEs and more significantly over performs for 

Public expenditure on R&D (GOVERD plus HERD) financed by business enterprise as % 

of GDP. However, both of these indicators have decreased at an average annual 

rate of -4.4% and -1.2%, respectively, from 2007 to 2012. Turkey only slightly 

underperforms the EU average for SMEs introducing product or process innovations 

as % of total SMEs. Taken in total, these suggest that one of Turkey’s relative strengths 

is its SMEs. Relative to both the EU average and the reference group, Turkey’s most 

severe weakness is for Public-private scientific co-publications per million population,  
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Figure 44: Strengths and weaknesses of the R&I system in Turkey in 2012 (average annual growth from 

2007-2012). 

VII.3 S&T National Specialisation thematic priorities 

Turkey’s Science & Technology National Specialisation thematic priorities are 

presented in Figure 45. As per Figure 45, Turkey’s strongest Revealed Technological 

Advantage is in the Energy area, which aligns strongly with the mission of INSHIP.  
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Figure 45: Turkey’s S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) (in 12). 

VII.3.1 Positional analysis of publications  

In Figure 46 the positional analysis of scientific publications originating from Turkey is 

presented. Among all fora, publications in the Energy forum a have the second 

largest impact after Security. Grouping fora into tiers based on number of 

publications, a clear first tier emerges that only contains the Health forum, while a 

large number of fora including Energy can be grouped in the second tier. 

Synthesizing these impact and number of publication results, overall this positional 

analysis of Turkey’s publications strongly aligns with INSHIP. 
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Figure 46: Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for 

Turkey (in 12). 

 

VII.3.2 Share of value added versus BERD intensity 

Unlike for each EU Member State in the INSHIP consortium, a bubble plot of Share of 

value added versus BERD intensity and average annual growth for 2007–2011 is not 

available for Turkey or Switzerland in [12], which is consistent with the introduction to 

this Section on Turkey in which it is noted that data available for all EU Member States 

are often not available for Associated Countries such as Turkey. However, from [12] 

the Turkish government provided the information in Table 33. Therefore over this 10 

year period Turkey’s BERD and GERD performance improved. 

Table 33: BERD and GERD Data for Turkey. 

Indicator 2000 2010 Avg. 

Annual 

Growth 

Rate 
BERD as % of GDP 0.16 0.36 10.7% 
GERD as % of GDP 0.48 0.84 6.2% 
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VIII. Switzerland 

VIII.1 Key indicators of Research and Innovation performance 

Table 34: Key Indicators of research and innovation performance (in 12). 

 

Switzerland’s level of economic development is amongst the highest in Europe. Swiss 

research policy is characterised by continuity and stability and the country performs 

better in R&D than both the EU (average) and the United States. Switzerland had an 

R&D intensity of 2.87 % in 2008 (the latest available year) with an R&D intensity 

average annual growth rate of 1.9 % in the period 2000-2008, both of which are 

higher than the corresponding values for the EU (2.03 % and 0.8 %) and the US (2.75 % 

and 0.2 %).  

The high level of R&D performance is accompanied by a high level of S&T 

excellence with Switzerland performing at a level twice the EU average. It is one of 

the most advanced countries in terms of the knowledge-intensity of its economy, 

and made even further progress over the years 2007-2012. The country performs well 

in all indicators relating to the size of the knowledge economy. There is also a high 

performance on the cumulative inward and outward FDI stock as a share of GDP, 

relative specialisation in the exports of medium-high-tech and high-tech products 

(Revealed Competitive Advantage) and the share of value added in knowledge-

intensive activities within the country’s total value added. The contribution of high-

tech (HT) and medium high- tech (MT) products to the country’s trade balance is 

much higher than the corresponding contributions in the EU as a whole and the US. It 

is based on a very good performance by the knowledge-intensive sectors of the 

economy and includes sectors such as medicaments and vaccines, watches, and 

orthopaedic appliances. 
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VIII.2 Strengths and weaknesses of the R&I system 

 

Figure 47: Strengths and weaknesses of the R&I system in Switzerland: average annual growth indicators 

for Switzerland, 2007–2012 (in 12). 

The Swiss R&I system is characterised by very strong scientific and technological 

production that outperforms the EU on almost all the indicators analysed in the graph 

above, making Switzerland an innovation leader. One weakness in Switzerland’s R&I 

system, compared to the group of reference countries, is in the field of researchers 

employed by business enterprises. However, this number has increased significantly in 

recent years. However, the number of graduates in the fields of science and 

engineering per thousand population aged 25-34 years has declined over the period 

2007-2012, creating a growing gap in the supply of graduates in these fields. Another 

challenge facing the Swiss R&I system is improving the curricula for education and 

training in relation to entrepreneurial education and the teaching of intercultural and 

communication skills. 

Although business expenditure on R&D (BERD) as a percentage of total expenditure 

on R&D is very high in Switzerland (73.5 %), the share of business expenditure 

financed from abroad is lower than both the EU average and Switzerland’s 

reference group of countries, probably as a result of the abundance of financial 

resources within the country. Switzerland outperforms both the EU and its reference 

group of countries in terms of production of scientific publications, public-private 

scientific co-publications, share of foreign doctoral students among all doctoral 

students, and its share of employment in knowledge-intensive activities in total 

employment aged 15-64 years. 
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VIII.3 S&T National Specialisation thematic priorities 

 

Figure 48: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for Switzerland (in 12). 

As illustrated in the graph above, there is a notable difference in performance 

between scientific production (publications) and technological production (patents) 

in Switzerland. As regards publications, the country shows specialisation in the fields 

of nanoscience and nanotechnologies, environment, and health. With reference to 

revealed technological advantage as measured by patents (technological output), 

Switzerland has obvious strengths in health and food and, to a lesser extent, 

biotechnology, materials, new production technologies, and other transport 

technologies. 
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VIII.3.1 Positional analysis of publications  

 

Figure 49: Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for 

Switzerland (in 12). 

The graph above illustrates the positional analysis of Swiss publications showing the 

country’s situation in terms of scientific specialisation and scientific impact over the 

period 2000-2010. The scientific production of the country is reflected by the size of 

bubbles, which corresponds to the share of scientific publications from a science 

field in the country’s total publications.  

The country shows a high specialisation in publications in the field of health, 

environment, and nanoscience and nanotechnologies. In these areas, as well as in 

all the other areas, scientific impact is above the world average. 
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VIII.3.2 Innovation output indicator 

 

Figure 50: Comparison of Switzerland’s position regarding the Innovation Output indicator and its 

different components (in 12) (PCT = Number of PCT patent applications per billion GDP, PPS. KIA = 

Employment in knowledge-intensive activities in business industries as % of total employment. DYN = 

Innovativeness of high-growth enterprises (employment-weighted average); estimated value. COMP = 

Combination of sub-components GOOD and SERV, using equal weights. GOOD = High-tech and 

medium-high-tech products exports as % total exports. EU value refers to EU-28 average (extra-EU = 59.7 

%). SERV = Knowledge-intensive services exports as % of total service exports. EU value refers to EU-28 

average (extra-EU = 56 %). 

Switzerland is a very good performer in the European innovation indicator. This is the 

result of a good performance in all components except knowledge-intensive service 

exports. However, recently its performance has not improved further. Good 

performance in patents is explained by the above-average share of patent-intensive 

industries (pharmaceuticals, medical technology, biotechnology, ICT) and the 

relatively high number of large manufacturing companies headquartered in 

Switzerland and carrying out research and patenting in the country as a result of a 

well performing research system. Switzerland’s good performance in knowledge 

intensive activities is explained by the importance of its financial, insurance, and 

legal and accounting services, as well as activities performed by head offices, 

consultancies and other professional, scientific and technical activities in its 

economy. As a result of strong exports of pharmaceutical products, watches and 

machinery, Switzerland performs above the EU average as regards the share of 

medium-high and/high-tech goods in total goods exports. Figures for services exports 

are incomplete and the Swiss performance in this area must be analyzed carefully. 

Switzerland has high financial and insurance services exports, but also has a high 

share of trade-related services, royalties and license fees, which are classified as non-

KIS. 

IX. Portugal  
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IX.1 Key indicators of research and innovation performance 

Portugal has an innovation output indicator that is considered as a low performer in 

the European context; although its performance has been improving since 2010. The 

structure of the economy, with a high share of low-tech production, such as food, 

textiles and shoes, also results in low export rates. The indicators in the table below 

present a synthesis of research and innovation (R&I) performance in Portugal. 

 

Table 35: Key indicators of research and innovation performance (in 12). 

 
 

Portugal has a low share of employment in Knowledge-intensive activities (KIA), this is 

because the greatest share of employment is in agriculture and tourism related with 

accommodation and food services. In the innovativeness of fast-growing firms, 

Portugal performs at a low level. Despite Portugal has a low share of employment in 

KIA, the number of new PhD per thousand population aged 25-34 years has been 

through a significant progress. Portugal is at ninth place in the European ranking on 

this matter. These evolutions have had a positive impact on scientific production and 

its excellence. 

IX.2 Strengths and weaknesses of the R&I system 

In the graph is shown that the large increase in R&D investment has triggered a 

stronger human resource component, higher scientific quality and some innovation, 

but with less progress in technology valorisation. The graph below illustrates the 

strengths and weaknesses of Portugal R&I system. 
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Figure 51: Strengths and weaknesses of Portugal R&I system (in 12). 

In fact, despite the good effort in training young researches, Portugal remains below 

the EU average on technology development, because the evolution of research 

output has been weaker on the business side. The quality of scientific production 

improved significantly, achieving 10% of national scientific publications in the 10% 

most-cited scientific publications worldwide, which is close to the EU average. 

 

IX.3 S&T National Specialisation in thematic priorities 
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Figure 52: S&T National Specialisation in thematic priorities: growth rate in number of 

publications and in number of patents (in 12). 

The scientific sectors quality is not matched with technological and industrial 

specialisation. Portugal displays relevant scientific strength in several sectors, such as 

security, ICT, automobile, materials, and new production technologies, construction 

and construction technologies, food, agriculture and fisheries, and biotechnology. 

However, only construction and construction technologies, food, agriculture, fisheries 

and biotechnology correspond to the technological specialization that is found for 

those fields. 

 

IX.3.1 Positional analysis of publications  

The graph below illustrates the positional analysis of Portugal publications showing 

the country’s situation in terms of scientific specialisation and scientific impact over 

the period of 2000 to 2010. It should be highlighted the significant impact of the 

publications in Energy. 
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Figure 53: Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for 

Portugal (in 12). 

IX.3.2 Share of added value versus BERD intensity 

The graph below illustrates the upgrading of Knowledge in different manufacturing 

industries. 

 

Figure 54: Share of value added versus BERD intensity: average annual growth, 2007–2011 for Portugal 

(in 12). 
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The graph shows reduced shares of added value but increased BERD intensities for 

most sectors. Many sectors lost important positions in terms of added value, for 

example, transport equipment, wood and cork, printing and recorded media, such 

as construction that lost an important share of value added.  

In the positive side are the paper and paper products, rubber and plastics, and 

electrical equipment playing an important role in manufacturing added value with a 

high growth rate in R&D intensity.  

A study realized in 2013, rank the top 1000 companies investing in R&D and Portugal 

had 6 companies, separated in the following sectors: banking (two), electricity, fixed-

line telecommunication, pharmaceuticals and biotechnology, and software and 

computer services.   

X. Italy 

X.1 Key indicators of Research and Innovation performance 

In the Global Competitiveness Report 2013-2014 published by the World Economic 

Forum, the global competitiveness index of Italy ranked 16th highest in the EU and 49th 

highest worldwide (ww). Within the global competitive index, the “innovation” pillar 

represents the capacity of a country to develop cutting-edge products and 

processes to maintain a competitive edge and move toward even higher value-

added activities. Under this pillar, Italy ranked 14th EU and 30th ww. The innovation 

pillar is divided in two sub-indexes that measure the degree of “business 

sophistication” and overall “innovation” of a country. Italy was ranked 27th ww for 

business sophistication and 38th ww for innovation. These data explain that Italy does 

well in the sophistication of its businesses, producing goods high on the value chain 

with one of the Europe and world’s best business clusters. Italy also benefits from its 

large market size, which generates significant economies of scale. However, Italy’s 

overall innovation performance continues to be hampered by some critical 

structural weaknesses. Italy’s capacity for innovation was ranked 14th in the EU and 

31st ww, where company spending on R&D ranked 13th in the EU and 38th ww, but 

university-industry collaboration on R&D ranked only 20th in the EU and 48th ww. 

Regarding Italy’s research and innovation performance compared to the European 

Union, see Table 36 below. 
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Table 36: Key Indicators of research and innovation performance (in 12). 

 

Italy’s share of GDP devoted to R&D activities has increased moderately over the 

period 2007-2012, reaching 1.27 % in 2012. Nevertheless, the spending on R&D in 2012 

remained far from the average EU spending of 2.07% of GDP and below the 

targeted 1.53% by 2020. 

Although this slight growth is due in part to the fall in GDP registered in the same 

period (-1.9 %), Italy needs to invest more in R&D activities to exploit its potential.  

Both public-sector and privates sector expenditure on R&D grew in the period 2000-

2012, but at a modest rate and still below the EU average. The difference between 

Italy’s R&D intensity and the EU average (2.07 %) is mainly due to a lower company 

R&D expenditure. Indeed, business R&D intensity in Italy was 0.69 % in 2012, lower 

than the EU average of 1.31 %. Also public sector R&D intensity remains low at 0.54%, 

as opposed to the EU average of 0.74 %. 

The low level of business R&D intensity is related to the structural features of the Italian 

economy, where small and micro firms outnumber the share of high-tech industries in 

total manufacturing.  In Italy, around 4.1 million of the 4.5 million firms feature one to 

nine employees. They are often family businesses that aren’t capable of attracting 

financial and human capital to conduct R&D activities independently.   

With regard to public investment in R&D, resources allocated to higher education 

appear scarce. The 2013 budget for universities was about 20 % lower than in 2008. 

This resulted in a decrease in the number of university staff, with a 22% decline in the 

number of full and associate professors.  

However, Italy has been actively participating in the EU’s Framework Programs. In 

2012, Italian R&D institutions received around EUR 3.3 billion in EU funding, making it 

one of the most active country in European projects. An additional key source of 

funding for R&I activities was represented by Structural Funds. In the 2007-2013 

period, Italy was allocated with EUR 27.9 billion of Structural Funds, where around EUR 

6 billion (21.7 % of the total) were dedicated to R&D and innovation.  
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X.2 Strengths and weaknesses of the R&I system 

In order to analyze the R&I system in Italy, it is relevant to examine the average 

annual growth rates (2007-2012) on human resources, scientific production, 

technology valorisation, and innovation (Figure 55). 

 

Figure 55: Strengths and weaknesses of the R&I system in Italy: average annual growth indicators for 

Italy, 2007–2012 (in 12). 

 

By reading Figure 55 clockwise, it emerges that the innovative attitude of SMEs is 

becoming a nascent strength in the Italian R&I system. In the 2007-20012 period, Italy 

scored above the EU average for both SMEs introducing marketing and 

organizational innovations, and those developing product and process innovations.  

Although the Italian system presented a high quality of scientific publications is quite 

high, it still suffers from low levels of skilled human capital and of public-private 

collaboration. 

The number of new doctoral graduates in Italy grew between 2007 and 2012 but was 

still far from the EU average. This is probably related to a general lower level in the 

percentage of citizens holding a tertiary education qualification (21.7% instead of 

35.7% in citizens aged 20-34 years). Additionally, there is still a relatively high share of 

Italian researchers moving to other EU countries and a relatively low share of non-

national researchers moving to Italy. This “brain drain” may further limit Italy’s effort to 

innovate its economy towards more knowledge-intensive activities. 
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Finally, public-private collaboration is lower than the EU average. Public expenditure 

on R&D financed by private companies is only 0.013 % of GDP, compared to 0.052 % 

in the EU. This is probably related to the lack of a well-developed networks and 

formal structures (i.e. knowledge-transfer offices) that could promote interactions 

between the public research sector and companies. 

X.3 S&T National Specialisation thematic priorities 

Figure 56 shows scientific and technological specialisations in Italy. For each field of 

specialization, it is provided the specialisation index (SI, based on the number of 

publications) and the revealed technological advantage (RTA, based on the 

number of patents). 

 

Figure 56: S&T National Specialization in thematic priorities, 2000–2010: growth rate in number of 

publications (S) and in number of patents (T) for Italy (in 12). 

 

Italy presents a high degree of scientific specialization in the health (1,2%), 

automobile (1%), and security sectors (2.6%), but a technological advantage only in 

the first two sectors. Italy’s technology specialization centers around the transport 
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sector as well as the construction, energy, materials, food, agriculture and fisheries.  

However, the patenting of new technologies in traditional sectors does not appear 

to be mirrored in scientific publications. This translates in the need of promoting an 

alignment between Italy’s science base with its industrial structure in order to create 

new opportunities for innovation and scientific advancement. 

X.3.1 Positional analysis of publications  

 

 

Figure 57: Positional analysis of publications in Scopus (specialisation versus impact), 2000–2010 for Italy 

(in 12). 

 

Scientific production is specialized in the health, security and automobiles sectors. 

Nevertheless, the scientific impact of most research output is above the global level. 

This holds especially for studies in the ICT, environment and new production 

technologies fields. These data confirm the quality of the Italian science base that 

nevertheless need to find new spaces of application in the industry sector to fully 

exploit high-quality scientific results.   
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X.3.2 Share of value added versus BERD intensity 

The graph in Figure 58 represents the upgrading of knowledge in different 

manufacturing industries. The position on the horizontal axis illustrates the changing 

weight of each industry sector in value added over the time period. The overall shift 

to the left-hand side shows a decline in manufacturing in the Italian economy. The 

sectors above the x-axis are those where research intensity has increased overtime. 

The size of each bubble illustrates the sector share (in value added) in manufacturing 

(for all sectors presented on the graph). The red sectors are high-tech or medium-

high-tech sectors. 

 

 

Figure 58: Share of value added versus BERD intensity: average annual growth, 2007–2011 for Italy (in 

12). 

 

In line with EU countries, between 2007 and 2011 Italy experienced a decline in 

shares of total value added of nearly all manufacturing sectors, due a shift towards a 

service-based economy. Nevertheless, manufacturing remains an important driver of 

the Italian economy, especially in medium-low tech sectors such as construction, 

textiles, clothes.  

Italy holds a strategic position in some high-tech sectors, like machinery, automotive, 

and space. Overall, it is structured around multiple sectors with a lack of 

specialization.  
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In the 2007-2011 period, the growth in BERD was moderate but invested all 

manufacturing sectors except electricity, gas and water. The highest growth rate in 

BERD intensity was detected in traditional sectors like coke and refined petroleum 

products (which, however, decreased their share of value added), fabricated metal 

products, textiles, and wood and cork. Additionally, all high-tech and medium-high-

tech sectors also increased their BERD intensity, especially electrical equipment, 

machinery, and motor vehicles.  

 


