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This is the proposal submitted to the European Commission 
under the call SWAFS-10-2017: Put Open Science into Action 

that was invited to negotiation and granted. 
 

As a part of the pilot on Open Science that we are going to put into action, we share this proposal as an 
exercise of transparency in public funded science and as a means of pushing science forward. 

You are allowed to use the proposal for your own purposes but: 
 

PLEASE NOTE  
The document is shared under Creative Commons Licence 

CC BY 4.0 NC 
https://creativecommons.org/licenses/by-nc/4.0/ 

 

 
 
Attribution — You must give appropriate credit to A.B. Cristóbal-GRECO 787289 project, provide a 
link to the license (https://creativecommons.org/licenses/by-nc/4.0/) and indicate if changes were made. 
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or 
your use. 
NonCommercial — You may not use the material for commercial purposes. 
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Fostering a Next GeneRation of European Photovoltaic 
SoCiety through Open Science 

 
Participant No * Participant organisation name Country 
1. UPM Universidad Politécnica de Madrid Spain 
2. UPF Universitat Pompeu Fabra Spain 
3. UEVORA Universidade de Évora Portugal 
4. EIC Euro-Mediterranean Irrigators Community Spain * 
5. ESCI European Science Communication Institute  Germany 
6. INSOLIGHT Insolight Sarl Switzerland 
7. CLSENES Central Laboratory of Solar Energy and New Energy Sources Bulgaria 
8. GVal Dirección General del Agua de la Generalitat de Valencia- 

Intermediterranean Commission (IMC) 
Spain * 

9. HZB Helmholtz-Zentrum Berlin Germany 
10. RLI Reiner Lemoine Institute Germany 
11. USP Universidade Sao Paulo Brasil 

* These partners are based on Spain but they are acting respectively as chairmen of the Euro-
Mediterranean Irrigation Community, and the working group of Water and Energy of the 
Intermediterranean Commission (IMC), representing in total 14 countries. We consider their 
assignment can not be attributed just to one country (Spain). 

 

El GRECO (The Greek) was one of the most renowned painters of the Spanish 
Renaissance. The Renaissance wants to make of the old traditions of the venerated Greece 
and the classic Italy reborn. The artists modify this classicism so that it can absorb modern 
developments, with the help of scientific knowledge. Humanism developed and with it the 

conception that man was the most important. Numerous inventors and scientists appear. 
Leonardo da Vinci, Michelangelo, Donatello, Sandro Botticelli and Raphael are among the 

great characters that emerge in this period, among many others. 
 

The title GRECO in this proposal honours this conception of the Renaissance. It is about 
the rebirth of science by applying Open Science and Responsible Research and Innovation 
in research projects. Science in its origin was open science and gradually became more and 

more exclusive. GRECO takes up that old spirit and with the help of current scientific 
knowledge we propose a new modus-operandi to make science open again. 
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GRECO 
Responsible Research and Innovation (RRI) is the on-going process of aligning research and innovation to the 
values, needs and expectations of society1. It offers the potential to support information flow, collaboration and 
dialogue among professional and non-professional participants2. Consequently, there is a huge interest from the 
policy makers to support its development and implementation. One of its pillars, Open Science3, aims to make 
research results more accessible and it is becoming an umbrella term encompassing a multitude of 
prerequisites about the future of knowledge creation and dissemination4. Recent studies5,6 have evidenced that 
researchers who want to practice Open Science are confronted with a series of obstacles: systemic 
(evaluation criteria impede openness, cultural and institutional constraints, ineffective policy guidelines, etc..) 
and on the individual level (the fear of free–riding, the need to invest extra time and effort, trouble with digital 
tools for science, etc.). If research, as defined by the RRI approach, must be based on the quadruple helix 
model of innovation, where governments, academia, industry and civil society are committed to work together, 
the barriers to Open Science can be multiplied, due to the need of a public-private partnership, since the 
likelihood of sharing knowledge decreases with the competitive value of the requested information7. 
Taking into account this scenario, GRECO proposal faces the specific challenge of putting Open Science 
into action in a three years’ research project. GRECO will research on six innovative solutions that 
Photovoltaics (PV) can offer to three different societal challenges, using the fresh and innovative approaches 
for science that researchers in SWAFS have been developing. These solutions are devoted to increase PV 
technology useful life, reducing its cost through increased performance, and demonstrating novel competitive 
solutions in agriculture and buildings. A Consortium formed by partners with a proven expertise in the 
coordination of European Societal Challenges projects (18 projects coordinated) will demonstrate to their 
counterparts how any societal challenge project can be operated in a novel way. That is, by using the 
mechanisms that Open Science and RRI offer to generate socially acceptable innovative solutions. Moreover, 
the potential of GRECO also relies on the support of RRI leaders, both as a partner and within the Social 
Advisory Board, to come up with a responsible pilot for Open Science. GRECO aims at bridging the gap 
between SWAFS and Societal Challenges pillars. The infographic on the next page, which is explained with 
further detail in section 1.3. Methodology, depicts the Open Science rationale model of GRECO that ambitions 
to be transferred to any other societal challenge project.   
Firstly, GRECO considers that Open Science and RRI approaches are not exclusive of the action phase of a 
research project, but they must be considered as a whole integrator from the planning to the closure phases. To 
ensure this point, GRECO has operationalized different mechanisms, being in example relevant, the 
consideration of the outputs and methodologies from previous Mobilizations and Mutual Learning Actions 
(MMLs) at the planning phase of the research project, or the novel concept of Open Proposal as a way to achieve 
cross-fertilization to foster science at evaluation stages.  
During the action phase, GRECO brings mechanisms to make science more accessible by using Open Access8 
and Open Data9, but adding new ideas to these methodologies such as the inclusion of Open Peer-Review or the 
attachment of disruptive metadata. Open Source, Open Annotation and Open Notebooks are other ideas explored 
and integrated into the GRECO model. 
At this stage, GRECO also demonstrates that quadruple-helix collaborations must be the base of any research 
in a short-term. These collaborations can be operated in different manners, but all oriented to foster effective 
science-policy-society interfaces. GRECO manages from Mobilizations and Mutual Learning Actions that 
are probably the best approach to develop products with lower Technology Readiness Levels; to Open 
Innovation processes where we include the final-end users to define and design the innovation solutions.  
Mechanisms of public engagement with different stakeholders of the civil society, the implication of Citizen 
Scientists to support solutions based on Circular Economy approaches, or Citizen Science to foster the 
integration of PV into society will be also valuable resources to generate socially acceptable solutions. 
At the closure phase, GRECO pilot claims the value of both, the final validation and the dissemination of any 
product, made among equals. That applies from the own demonstrator of Open Science being developed, 
validated and disseminated by those who are targeted as end-users: researchers of societal challenges; to the 
different innovative solutions being validated against final-users criteria, and disseminated among counterparts 
i.e. policy-makers to policy-makers, civil society to civil society, researchers to researchers, etc.  
In conclusion, GRECO model pursues that openness is understood not as a goal in itself but as a means to 
achieve a better alignment between Research & Innovation and societal values, needs and concerns10. 
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Figure 1. GRECO rationale demonstrator for a Responsible Research and Innovation. 
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1. Excellence  
 

1.1. Objectives  

GRECO aims to enhance the integration of photovoltaic energy into energy systems by extending the useful 
lifetime of the installations, making the technology more affordable, demonstrating very competitive 
applications, and increasing the societal knowledge about the relevance of PV energy on a more sustainable 
world. To this end, GRECO will carry out its research instead of using old-fashioned methodologies, by 
means of a rationale pilot on Open Science which will be demonstrated to be easily applied to other 
R&D projects. Objectives of the project are: 

Objective 1. To obtain an inclusive, validated, and understandable rationale pilot for Open Science 
ready to be applied to a wide spectrum of research projects. 

GRECO aims to provide a research framework where different issues affecting R&D projects can be easily 
proven in order to reach a /an:  
• Inclusive pilot for Open Science. GRECO enables a trans-disciplinary research investigating on lines with 

different technology readiness level of three H2020 societal challenges. The project is not only focused 
on Open Science approaches, but also public engagement, governance, ethics, gender equality and science 
education actions are considered to obtain socially acceptable innovative solutions. Open Innovation and 
Citizen Science are also included for some solutions. 

• Validated pilot for Open Science. GRECO counts with a Social Advisory Board (SAB) that will gather 
different stakeholders from the PV and RRI European and National Platforms, Renewable Energy 
Associations, Energy Consumers Organizations and Energy Companies; together a Consortium formed 
by partners representing to the quadruple helix innovation chain; and the access to so many other 
stakeholders by mechanisms of engagement defined in the project. This will allow to ensure effective 
science-policy-society interfaces to guarantee that the research will produce socially acceptable innovative 
solutions.  

• Understandable pilot for Open Science. To be of real impact, this will be explained and disseminated in 
a way that any stakeholder interested in applying RRI approaches can understand our pilot, which has 
been developed for the field of energy technology, and adapt it to the specific requirements of his/her 
research area. 

Objective 2. To evidence the impact of Open Science and RRI approaches 

GRECO wants to evaluate the impact of Open Science and RRI approaches to support the European 
leadership in the promotion and adoption of this emerging practice of science within Europe and in a wider 
context. This implies, not only an assessment on key performance indicators (KPIs) of the scientific activity 
of the project (which can be diluted because of the time factor required for a real impact through the citation 
systems), but also an appraisal on the social impact of Open Science and RRI from the stakeholder point of 
view. GRECO will study and analyse the experience of researchers, end-users and citizens in this pilot of 
putting Open Science into action in a research project. Considering GRECO is a first pilot, there will be room 
for improvement after the end of the project. Regarding the economic impact, GRECO also aims at generating 
comprehensive data about the cost of the whole pilot. In this way, policy-makers will have a framework of 
reference to consider budgetary constraints when including RRI approaches in R&D projects. Open does not 
always mean Gratis. 

Objective 3.  To develop a model to come up with a Responsible Citizen Science Initiative 
exemplified for Photovoltaics 

Although there is inherent Citizen Science in our project (WP2) thanks to an engagement with the civil society 
for providing material for the research, GRECO will also define and launch a Citizen Science Action on 
Photovoltaics during its implementation. To this end, the citizens acting as Citizen Scientists will contribute 
together with project partners and SAB members to the scientific endeavour of GRECO for developing a 
Citizen Science Initiative that promotes the provision of data for investigation purposes. This will be possible 
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through an open contest (hackaton-like), stimulating Open Innovation, knowledge sharing and public 
engagement. With this strategy, GRECO wants to promote responsible citizen science approaches: citizens 
actively participate in the process of research, development and innovation both in the design of new PV 
solutions, and later in the provision of data. In return, society will gain understanding, awareness and the 
ability to influence the dissemination of photovoltaic energy conversion technology. 

Objective 4. To carry out a Mutual and Mobilization Learning Action Plan as a way for ensuring 
socially acceptable innovative solutions. 

GRECO will develop a Mobilisation and Mutual Learning Action Plan (MML), consisting of 6 activities in 6 
different geographical locations –EU and non-EU (Bulgaria, Portugal, Brazil, Spain, Germany and UK) 
aiming at a wide international cooperation– with the goal to detect barriers and concerns regarding a major 
integration of PV products into society, especially those designed for its use in residential buildings. These 
concerns will be an input for the research of three innovation products, so not only technical but also 
economic, security, environmental and any other perspectives manifested by the stakeholders involved will  
be addressed. 

Objective 5.  To operationalize quadruple helix innovation collaborations in research projects. 

In a frame of international cooperation, representatives from the civil society (EIC) and policy-makers (GVal) 
in the Mediterranean Area (14 countries), will select, through an Open Innovation process, one PV irrigation 
solution. This will be developed by the research organizations and validated from different perspectives 
jointly by companies, the civil society and the policy-makers during the project.  
Moreover, GRECO will put into action a knowledge coalition among the civil society –PV installation 
owners-, the Government and the research organizations to work together and share knowledge and data 
among each other, to come up with an ageing and repairing procedure that will be validated by 20 SME 
companies of the PV sector and in an Open Scheme disseminated to the whole PV stakeholder community. 
And finally, an innovation collaboration among different stakeholders from Governments, industries and 
research organizations with the inputs of the MML will allow the take-up of lower TRL innovation solutions. 

Objective 6. To empower Citizens in the scientific endeavour. 

(1) GRECO will demonstrate the value of Citizen Science to provide useful data to the research beyond the 
use of apps or 2.0 approaches. 
(2) GRECO will develop with Citizen Scientists a responsible Citizen Science Initiative (see Objective 3) in 
a hackaton-like contest.  
(3) A Civil Organization (EIC) acting as Citizen Scientists is included in the project leading a work-package. 
(4) GRECO will evaluate citizen and other stakeholders’ satisfaction, and will analyse their comments as a 
valuable input to improve the pilot on Open Science (Objective 2). 
(5) GRECO will consider the different stakeholders’ concerns –including Citizens’- manifested in the MML 
activities about barriers and concerns regarding the penetration of PV products into society (see Objective 4). 

Objective 7. To provide high innovative research solutions using GRECO Open Science pilot. 

GRECO Open Science pilot will be demonstrated by a research planning that will provide 6 responsible and 
innovative solutions: 1) an ageing PV model, 2) a PV module repairing procedure, 3) a PV irrigation solution, 4) 
a novel solar cell with high efficiency and same costs that the current ones, 5) micro-Concentrator PV modules for 
buildings and, 6) a novel PV heat pump.  

GRECO proposal is framed by the SWAFS Program that pursues “to build effective cooperation between 
science and society, to recruit new talent for science and to pair scientific excellence with social awareness and 
responsibility”. Table 1 shows the relation between the call SWAFS-10 and our proposal: 

1.2. Relation to the work programme  

SWAFS-10 topic 
requests… 

….and GRECO proposes 
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Specific challenge 

“To 
operationalise an 
Open Science 
rationale”  

The demonstrator has been outlined in Figure 1, and this request of the call has been 
converted into the Objective 1. To obtain an inclusive, validated, and understandable 
rationale pilot for Open Science ready to be applied to a wide spectrum of research 
projects. The idea of operating three different research lines in the project allows to face 
this ambitious technical objective, ensure the trans-disciplinarity and put into action the 
whole chain of RRI, including Open Data, Citizen Science and Open Innovation actions 
among so many others as well as run different partnerships. 

“for one or more 
of the societal 
challenges defined 
under H2020” 

Three Societal Challenges (SC) are targeted through the GRECO proposal: 
•To consider the SC 5. Climate action, environment, resource efficiency and raw 
materials, the Consortium will study integrated approaches for resource-efficiency and 
process optimisation in the use of PV installations by exploring and defining preventive 
and repairing methodologies. Solutions will entail the environmentally sustainable 
recovery and re-use of PV modules supporting the concept of Circular Economy. 
•To face the societal challenge SC2: Food security, sustainable agriculture and forestry, 
marine and maritime and inland water research and the bioeconomy societal challenge, 
by providing to the Irrigators Community PV-based solutions for the current challenges 
in irrigation systems of tillage fields regarding the cost of the electricity.  This concept is 
also closely linked with the water-energy nexus concept behind the SC3. 
•To tackle the SC3: Secure, clean and efficient energy, the Consortium will generate PV-
based solutions to allow a higher market penetration of the photovoltaic renewable energy 
through a more cost-effective technology.  

“This should be 
done by a 
knowledge 
coalition based on 
a quadruple helix 
model of 
innovation (…) 
committed to work 
together” 

Firstly, GRECO research lines have been planned according to the outputs from previous 
Mobilizations and Mutual Learning Plans where quadruple helix processes where 
carried out and, other documents elaborated by different stakeholders such as the 
European Technological Platforms. In this way, we ensure that all our research is already 
aligned with the interests from quadruple helix stakeholders. And, secondly, the 
quadruple helix iterations are maintained during the action phase as a way to foster 
science-policy-society interfaces to support research and innovation. This is done: 
(1) By including in the Social Advisory Board different stakeholders: Members of the PV 

and RRI European and National Platforms, Renewable Energy Associations, Energy 
Consumers Organizations and Energy Companies. 

(2) The civil society, the Academia and the PV installers companies (SME’s) will work 
together to provide a good technical, economic and environmental solution for the 
reparation on-site of PV modules, while the Government will ensure the policy 
alignment of the solution. 

(3) The mutual commitment to share knowledge and work together among the irrigation 
civil society of Europe and North Africa (EIC), the policy-makers of the 
Intermediterranean Community (IMC) Energy and Water working group, a policy 
body represented by its chairman –GVal-, the research organizations and the 
assessment of the irrigation companies, will allow to carry out a quadruple helix 
innovation cooperation process to come up with an irrigation socially acceptable 
solution. 

(4) By organizing specific MML Action Plans with different stakeholders about the 
barriers and concerns regarding a major integration of PV solutions into the society. 
The research organizations, the Government and the industry will be able to develop 
nobel high efficiency photovoltaics products addressing the stakeholder conclusions.  

With this strategy GRECO pilot has achieved a double quadruple helix iteration, one 
at the planning phase and the second one during the action phase of the project. 

“produce 
Responsible 

GRECO guarantees knowledge coalition of stakeholders participating in all steps on the 
R+D+I process. Furthermore, the core RRI principles of gender equality, ethics, and 
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Research and 
Innovation 
solutions” 

governance have been paramount the preparation of the proposal, as they will be during 
the evaluation phase, during the action phase and at the project closure. Public 
Engagement and 2.0 Science Education are also present in the project.  
These actions will ensure the production of Responsible Research and Innovation 
solutions. 

“an input by 
Citizen Scientists 
can be considered” 

One of the main endeavours of GRECO is to find out a feasible way by which Citizens 
can contribute with their data to the photovoltaic research. And at the same time, the 
Initiative is used as a way to increase social awareness on the real penetration of 
photovoltaics as a renewable energy source into the society. To reach this double purpose 
the Open Science schemes are the key. Citizens, acting as Citizens Scientists, together 
with partners of the project and SAB members will participate in the design phase of the 
Citizen Science Initiative with their ideas and solutions. This will be possible through an 
open contest (hackaton-like), stimulating Open Innovation, knowledge sharing and public 
engagement.  
A second input from the civil society acting as Citizen Scientists is also considered for 
developing the reparation PV modules procedure by targeting them to volunteer with their 
defective materials. 

Scope 

“proposals can be 
inspired by 
previous 
Mobilisations and 
Mutual Learning 
Action Plans 
(MMLs) funded 
by the European 
Commission, in 
their methods or 
actual design and 
outcomes” 

During the planning of the proposal, GRECO has been inspired by the outputs of the 
following Mobilizations and Mutual Learning Action Plans and projects from the 
European Commission: 
• VOICES Project (FP7-SIS-612210)11. This was a consultation project that used a 

novelty methodology to obtain the feedback from the society on waste management. 
One of the four conclusions of the project was that “they (a different range of 
stakeholders) wanted manufacturers to be regulated more heavily, taking 
responsibility for the lifespan and recycling of their products, and ending planned 
obsolescence”. WP 2 establishes a research line devoted to first understand the aging 
of PV modules and later repairing them in order to provide manufactures and installers 
with mechanism for a better control of the lifespan of PV installations. 

• BEWATER Project (FP7-SIS-612385)12 has provided a vision from the different 
stakeholders on the use of the water. Outcomes reflect the need of more efficient 
irrigation systems and the use of low-quality water. This is the base of WP 3. 

• R&Dialogue (FP7-SIS-288980)13: A Mutual Mobilization that came up with Vision 
Papers on Low Carbon Energies in Europe and in 10 European countries after a 
consultation with a wide range of stakeholders. Main assumptions are adopted by 
GRECO in WP 4.  

Besides, inspired by this philosophy of mobilization and mutual learning, the project 
plans a Mobilization and Mutual Learning Plan (MML) to have a better understanding of 
the social barriers to a major integration -penetration- of the photovoltaic energy. To this 
end, GRECO will incorporate the methods that have been used and tested in NERRI 
(FP7-SIS-321464)14 in other areas (see: Reflection as a Deliberative and Distributed 
Practice: Assessing Neuro-Enhancement Technologies via Mutual Learning Exercises 
(MLEs)). The MML will take place in 6 EU and non-EU countries (Portugal, Spain, 
Brazil, Bulgaria, Germany and UK). And to this end, several stakeholders has already 
manifested their support to the MML initiative: the Energieavantgarde Anhalt 
(Germany), IPES (Portugal), Ecooo (Spain), and Greenpeace (Spain), and the “Energy 
visioning” group that meeting and meets regularly with stakeholders from across from 
across the Forest of Dean and the Newent area of Gloucestershire (see Mr. Martin 
Brocklehurst’s letter) 

“The proposals 
should enable 

trans-disciplinary 

The technology to be developed in this project merges radically from different lines of 
knowledge (materials science, electrical engineering, physics, physical chemistry, 
environmental sciences, agronomist engineering, economy, politics, communication and 
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research and 
innovation 

cooperation” 

sociology) of partners with different expertise and profile (policy-makers, civil-society, 
industry and research organizations) in different geographical locations. This establishes 
a highly trans-disciplinary consortium that goes beyond the mainstream collaboration 
configurations and offers the capability of tackling technological challenges in the present 
and the future within an RRI approach.  The rigorous management plan activities 
described in Section 3, driven by an experienced management team, will provide for the 
adequate collaboration, complementation, mutual learning and know-how exchange 
among the partners from different disciplines. 

at multiple 
geographical 

scales (global to 
local) 

The proposal has a global vision of Photovoltaics as a worldwide challenge to adopt the 
2015 Paris Declaration15 and, to embrace the policy drafted in the Open Science Agenda3.  
How the geographical dimension is dealt within the project? 
(1) The project will test different European PV plants to get input data for the research 

(global vision).  This model based on local measurements will generate a universal 
and open procedure ready to be applied by any PV plant worldwide. Additionally, 
training for installers will be provided in Portugal, Spain and Bulgaria (national 
scales) and the video-tutorial planned will ensure the global distribution of the 
solution. 

(2) Reiner Lemoine Institute will also give the geographical dimension value to the 
project by studying the economic (cost) and footprint (emissions) implications of 
energy supply scenarios on local and European level, and by evaluating business 
model of the products at two different national locations (Germany and Spain).  

(3) As explained, 6 MML activities will take place in 6 EU and non-EU countries: in 
Germany via Reiner Lemoine Institute partner in the region of Athaln and via HZB 
in the region of Bradenburg, in Spain in the region of Madrid via UPM, in Portugal 
in the district of EVORA via UEVORA, in Bulgaria  in the region of Sofia via 
CLSENES and, in Brazil via USP in the region of Sao Paolo. In the UK, 
Gloucestershire will be reached via Mr. Martin Brocklehurst, member of the Social 
Advisory Board. 

(4)  ESCI has planned different communication strategies at local, national, and global 
level by considering the use of different languages for some communication actions. 

(5) As highlighted in the cover page, there are tow organizations, EIC and GVal that 
although are based in Spain, its activity ion the project tries to cover the global scale 
of 14 countries in the Euro-Mediterranean Area.  

(6) The project will organize a workshop with different stakeholders in Brazil to validate 
GRECO model. USP, will also collaborate in the socio-economic validation of the 
solutions in South America. 

“proposals must 
ensure research 
and innovation 

solutions”   

The quadruple helix model of innovation pursues to provide the society with the 
following products and innovation solutions: 
• New ageing model of PV generator considering variable degradation. 
• Procedure of PV module reparation in situ. 
• A participatory process will decide one innovative irrigation solution. 
• Tandem solar cells that have the potential to reach 30% efficiency with a cost at 

module level lower than 0.3 €/Wp. 
• A demonstrator of CPV technology for roof applications. 
• Prototypes of PV heat pumps at TRL5. 

… and their 
possibility can be 

increased by 
public-private 
partnerships 

GRECO proposal has included public-private partnerships as described: 
(1)  Private PV-installations from the members of the civil society need to be tested by 

the public research Organizations in order to develop the ageing procedures, at the 
time than defective modules from them will be acquired for the project (no economic 
value). A final validation on the procedures will be provided by private companies 
(SMEs). GVal as public body will work studying the impact of these solutions in the 
region of Valencia. 
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Table 1. Relation between the objectives of the call and how they are addressed in the proposal. 

1.3. Concept and methodology 

1.3.1. Concept 

The GRECO proposal responds to the specific challenge of putting into action Open Science as a pillar of 
RRI. In this regard, GRECO has to focus, not only on a political perspective for promoting these approaches 
and the generation of proper tools as the Citizen Science Initiative, but also on the standpoint of providing a 
proper framework where innovative products are generated using an Open Science rationale and RRI 
approaches, in coalition among different stakeholders at different geographical locations, to ensure that 
these products and advances are RRI aligned.   

Why does GRECO propose to operationalize an Open Science and RRI rationale pilot in the field of 
Photovoltaics? 

1. Photovoltaics is a socially well-recognized alternative and renewable source of energy. Demands on 
researching its potential and applications come not only from the politics (SET-Plan16, 2015 Paris 
Declaration -COP21-15) but also from society. Previously to GRECO, R&Dialogue13 Mobilization and 
Mutual Learning Action Plan (MML) concluded on the necessity of going through a new energy-system 
society model by investing in renewable energy sources. Another of the topics we cover in the proposal, the 
rationale use of the resources by increasing its life use, was a demand from another MML, VOICES11. And 
the topic of more efficient irrigation systems also dealt in GRECO, was a conclusion of the participatory 
MML BEWATER12. Moreover, the Eurobaremeter 435 shows how European Citizens want that the 

(2)  GRECO counts with the presence of civil society -irrigators community- thanks to 
the Euro-Mediterranean association and the Governments of the Intermediterranean 
Commission that will set and later validate the innovation solution that Public 
Research Organizations will develop. The access to private companies to led the final 
exploitation of the product and to validate the technical solution is ensured even if  
they are not partners of GRECO.  

(3) INSOLIGHT, a company of novel photovoltaics modules that aims at doubling solar 
panels efficiency, acting as a partner of the Consortium will be able to provide the 
vision of a manufacturer to both novel solar cells for PV modules and novel 
applications of CPV. GVal, on behalf of the IMC, as a public policy-maker, will ensure 
the political alignment of all the solutions developed by the project. 

whereby Citizen 
Science can be 
also involved. 

Inherent Citizen Science is included in the project. We will need that the civil 
photovoltaic society provide us with some defective modules to test the repairing 
procedure on different modules from different manufactures and damaged in different 
conditions (climate, use). These material data coming from the society are the Citizen 
Science input of the research of WP2. Maybe this is a “heterodox” conception of Citizen 
Science -without apps- but at the end of the day, this is a way of citizen science very 
valuable for out engineering endeavour.  
On the other hand, Citizen Science is considered in the project at Objective Level 
(Objective 3) . There are different ways on how citizens can contribute with their data 
about the actual degree of penetration on PV, but the Citizen Science Initiative will be 
developed during the project to maximise its impact. 

In line with the 
strategy for EU 

international 
cooperation in 
research and 
innovation, 

international 
cooperation is 
encouraged. 

The project has included U. Sao Paolo in order to reach South-America vision. They will 
take part in the MML process, on the Citizen Science Initiative, and will provide 
validation to some innovation solutions, including the Open Science Pilot. A workshop 
on RRI is planned in Brazil in order to reach South-America stakeholders.  
Both, EIC and GVal (acting as a chairman of IMC- Energy and Water Working group) 
represent to 14 countries from Europe and North-Africa aiming to the international 
cooperation. 
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Governments set targets to increase the amount of renewables in the energy mix by 2030. With these 
conclusions, GRECO will have a strong engagement with society in the planned actions (Citizen Science 
and MML action plan). 
 

2. Photovoltaics has modular character. It is easy to install through private initiative in a decentralized 
manner, which blurs the boundary between the producer and the consumer – prosumer - compared to other 
renewable energy technologies. This implies that it is easier to involve and cooperate with the final users 
in the research process to get RRI innovation solutions. This is especially interesting in GRECO where 
the final users -citizens and civil society- are part of an Open Science pilot.  

 

3. Unlike other fields; such as ecology, conservation and 
biology, which have relatively long history of citizen 
science and civic movements, the energy sector is only 
just beginning to recognize the benefits offered by 
involving citizens in data collection, analysis and scientific research17. That justifies the high relevance 
of developing a Responsible Citizen Science Initiative in the frame of the Project. 

 

4. Photovoltaic technology has experienced a dramatic price drop during the past couple of years leading to 
PV now being economically competitive with fossil-fuel based energy sources in many regions of the 
world. 

 

5. Photovoltaics is, at its core, an engineering discipline although physicists and chemists also take part of its 
development. According to the study by UNESCO in [18], Engineering ranks the 8th among 9 disciplines 
that use Open Access. And, according to the European register of repositories for Open Data, Engineering 
just represents a 13% of the total, very far from the 51% of life sciences19. GRECO will promote the change 
in a discipline that has shown some barriers against openness. 
 

6. Photovoltaics (solar energy) is the renewable energy that has focused more attention among experts 
evaluating H2020 to define the next Framework Programme FP9, probably because of its decentralized 
character, as we mentioned above. They state20: “To mitigate the effects of global warming and to reach the 
COP21 climate change goals, Europe should get most of its energy from the sun, revamp its energy transport 
systems and invest more in energy storage technologies. More investment in solar energy research is 
needed”. This fact, together with the mandate of the Advisory Group of SC521 to ensure societal engagement 
in the innovations developed, reinforces the value of GRECO project as a pilot to operationalize Open 
Science through a project in Photovoltaics.  

 

7. Photovoltaics is a versatile technology capable of providing innovative solutions to different societal 
challenges. GRECO proposes six direct solutions for three of the seven H2020 Societal Challenges 
identified in this call. Even more, PV as a whole is a technology able to provide transversal solutions to each 
of the seven challenges, and also plays an important role in LEIT-Space calls. The presentation “The Many 
uses of PV Systems”22 shows the different applications of PV around the world and its relation with the 
different societal challenges. In Table 2, we describe the research and innovation solutions proposed by 
GRECO, focused on each of the three H2020 Societal Challenges (SC). 

SC5: Climate action, environment, resource efficiency and raw materials 

The SC5 Expert Advisory Group (AG) submitted its report on H2020 strategic priorities identified for 2018-
2020 the 1st June 201621. This document identified five strategic priorities for that period: climate action 
after COP21; circular economy; innovative and resilient cities and rural areas; the water-food-energy nexus 
and enabling systemic transformation. The AG also provided a clear overview of the desired outputs and 
outcomes, and to the end of this call, it is remarkable the following statement: “To ensure societal 
engagement and acceptance, multi-stakeholder actions (on these priorities) should be initiated”. 
GRECO aims at providing 3 innovative solutions in this SC, through a multi-stakeholder engagement 
targeting at 2 of the 5 areas prioritized by the AG: Circular Economy and water-food-energy nexus. 

GRECO is a seed to foster Citizen 
Science in the energy sector. 
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Regarding Circular economy, the SC5 report indicates: “Further development of a sustainable, resource 
efficient and competitive economy will require a transition to a more circular economic model, with 
products, processes and business models that are designed to maximise the value and utility of resources 
while at the same time reducing adverse health and environmental impacts. The Commission's Circular 
Economy Communication states that “support of R&I will be a major factor in encouraging the transition"”.  
To this end, GRECO has planned two specific solutions to ensure that the use of the PV modules can 
maximise its utility.  
The first action refers to a better understanding on the ageing model of a PV module. Current models are 
based on measurements done at the beginning and at the end of a period of approximately 20 years, and 
assume the observed ageing is equivalent to a linear and time-constant degradation. For example, a 
degradation of 12% in 20 years is presented as equivalent to a linear degradation of 0,6% per year. This 
practice has been applied to the estimation of the energy production of a PV system until now. However, the 
evidence suggests that this degradation actually exhibits a first period (between 7 and 10 years) without little 
to no appreciable degradation with a higher degradation rate thereafter. Consideration of this degradation 
behaviour increases the expected production. For example, we take two scenarios which lead to the same 
final degradation (12% over 20 years); one in which we assume a linear degradation of 0.6% over 20 years, 
and another with five years without degradation followed by 15 years with a 0.8% degradation. The 
integrated production over the life of the system is 1.6% higher in the latter case. This underestimation of 
the energy output of PV installations impacts in the definition of the strategic energy plans, that are 
considering lower power resources than the real ones. Therefore, Governments address the installation of 
new energy sources to meet future demands of energy, which leads to an inefficient use of the energetic 
resources.  
The second action that GRECO proposes is to provide a repairing procedure for PV modules. According to 
UPM expertise after characterizing a hundred of PV plants, a 10% of the modules of the installations show 
a failure before the end of their useful life. What GRECO proposes is to develop a repairing procedure for 
PV modules on-site, to deal with the idea of extending the lifespan of the current installations, thus 
supporting Circular economy approaches, at the time of solving a real problem: the direct replacement, 
which seems in principle to be the ideal solution, often is not practical. For example, because the modules 
are already out of print and their dimensions are different from those used in the market 10 years ago (the 
typical module size has gone from 1.3 to 2 m2), or because PV modules have been attached to the support 
structure to prevent theft so they become very difficult to disassemble for replacement. 

SC5: Secure, clean and efficient energy  & SC2: Food Security, Sustainable Agriculture and 
Forestry, Marine, Maritime and Inland Water Research, and the Bioeconomy 

Another strategic priority of the Advisory Board of SC5 was water-food-energy nexus: Water for our 
environment, economy and society. Changes in water availability and the frequency of floods and droughts 
due to climate and other environmental changes require the development and implementation of robust, smart 
water management systems, tailored water-smart solutions and effective multi-sectorial governance models. 
The AG states that actions to support the global objective will address innovative water technologies, services 
and monitoring tools, digital solutions, living labs and large scale demonstration projects with various water 
uses (industrial, urban, rural and agricultural) and at various scales (regional/national/international river 
basins) and integrated approaches, including nature- and ecosystem-based solutions, recognizing the critical 
nexus between water, energy and food and the complex interactions between ecosystems and human activity, 
especially in a changing climate. 
An at the same time, the Advisory Board of SC223 recognized both the cost of energy as potential game 
changer in agriculture and, the challenge of the food, water and energy nexus for every owner and tenant of 
land – whether cultivated or forested. 
GRECO will deal with this strategic priority stated by the AG of SC5 and SC2 for 2018-2020 period, by 
offering a multi-stakeholder research on an innovative solution based on photovoltaics for irrigation 
purposes: energy-food nexus water by providing low-cost energy for agriculture. This will be operated 
through an ambitious action in the framework of an Open Innovation scheme, so according to end-users 
from the civil society and the policy-makers of 14 countries, the Consortium will define and develop the 
product that fits with their real needs. The starting point will be one of the following three actions: (1) PV 
irrigation solutions for large Irrigator Communities that use pumps from 500V to 1000V and cannot be fed 
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by current PV generators and frequency converters. This will allow to scale-up the technology addressing 
new challenges since for small areas the Consortium has already been able to design and commercialize 
solutions. (2) PV irrigation solutions for the use of salted water that are near the seacost. The content of salt 
of this water near the cost is not so high as in seawater but it still requires desalination before pumping. This 
will allow the reuse of water and, therefore, the reduction of clean water consumption. (3) The use of batteries 
for the robustness of PV irrigation systems against PV intermittences. 

SC3: Secure, clean and efficient energy. 

According to the SC3 Advisory Group of Experts (AGE) report on strategic priorities identified for H2020 
2018-202024 period, key success factor for the transition of the European Energy system is the understanding 
of actual and future citizens needs including diversity in its broadest meaning. Changing life styles, 
behavioural aspects, expectations, acceptance and economic and non-economic motivation and drivers have 
to be understood in detail.  Furthermore, in the report is highlighted that the lack of awareness of benefits of 
energy efficiency remains one of the main barriers in energy transformation. When considering how to 
encourage behavioural changes that will contribute to energy efficiency and uptake of renewable energy, it 
is critical to judge the ‘readiness of society’ to change and understand the behaviour of consumers or the 
citizen in general, including having a gender perspective. People i.e. women, and men, different age groups 
and cultural backgrounds, different levels of wealth etc. have specific habits that need to be addressed when 
considering change. E.g. price incentives to one group may be of no interest to other groups.  
That is the base of the Mobilization and Mutual Learning Plan in 6 EU and non EU- countries that GRECO 
has planned in the project: the understanding of the actual and future needs of different stakeholders in order 
to led a real energy transformation into the society through the photovoltaic energy.  This will be a real value 
of GRECO not only for our research but also for other projects addressing solutions within the SC3 in the 
incoming years. This action will be also useful in order to detect sex, age or cultural aspects associated to 
this energy.   
The AGE also states that a special focus should be given towards gender aspects. The full integration of the 
gender dimension is required in R&I and the design process of technologies and infrastructure. This 
sentence reinforces what GRECO is appealing along the whole proposal regarding the role of women in the 
energy and engineering sector.  
GRECO also has the goal of creating awareness in society by inspiring bottom-up “grass-roots” initiatives. 
We plan to develop a Citizen Science initiative designed in an Open Innovation scheme with the 
collaboration of Citizen Scientists. The idea is that the initiative will support to investigations dealing with 
solutions to increase the penetration of PV into the energy system. At the same time GRECO aims to create 
awareness among citizens of the importance and real penetration of solar energy technology into the society. 
The products developed in the frame of SC5 by GRECO are solutions to make renewable energy more 
reliable and more cost-efficient, and to enable a Multi-sector uptake (improving energy efficiency and 
integrating renewable energy in buildings). Three specific innovative R&D products for SC5 are therefore 
part of this Open Science and RRI proposal: (1) A innovative solar cell concept with the potential to boost 
commercial silicon solar cell technology without or at very low additional costs. (2) The operation of a 5 
kW µCPV demonstrator with integrated micro-tracking. The ability of this break-through technology is to 
allow urban buildings up to 7 stories to become Zero Energy Buildings. (3) Solar powered heat pumps that 
match the heating/cooling demand with a renewable and environmental-friendly energy source and that can 
operate in stand-alone configurations, without any grid connection and any storage back-up system.   
Minimising possible environmental impact with the use of new planning tools and a better modelling to 
enable optimized planning of energy systems and usage of resources is another scientific endeavour of 
GRECO matching with SC5 AGE’s report. CO2 and energy outputs simulations of the three solutions 
mentioned have been planned. Simulations after an Open Review process, will be integrated in an Open 
Software created by the PV community.  
And finally, relying on the AGE’s idea of developing integration of tools to enable measurement of 
profitability of various solutions, scenarios and portfolio effects for optimised funding decisions. GRECO 
has planned the development of business models for two different scenarios, Germany and Spain, for the 
three technologies. 

Table 2. Relation among the innovation products, the societal challenges and the Open Science pilot dealt by GRECO 
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One of the main assumptions of GRECO is that the rationale pilot for Open Science operationalised has to 
be Inclusive, Understandable and has to be Validated. 

If we aim to provide EU leadership in this emerging practice 
of science, within Europe and in a wider global context, it is 
noticeable that the R&D project proposed as demonstrator has 
to consider a wide conception of the research projects. In other 
words, there are research and innovation projects trying to 
push basic science forward, – low technology readiness level 
(TRL) –, while others very close to market trying to develop 
prototypes – high technology readiness levels (TRL) –. 
GRECO will demonstrate that RRI approaches might be not 
the same depending on the TRL. 

Besides, when talking about Responsible Research and 
Innovation and available tools to promote it, literature is 
constantly focused on the “action” phase of a research project. 
An inclusive demonstrator on Open Science should offer 
alternatives to implement this openness and liability to all 
stages of a research project: in the planning, in the 
evaluation, in the action and in the closure.  

From this inclusive perspective, we also consider that a good 
demonstrator should take into account as many as possible 
of the tools associated with Open Science: open notebooks, 
open data, open access, open source, open educational, 
scientific social networks, collaborative biographic, alternative 
metrics, science blogs, open annotation, and, of course Citizen 
Science. Furthermore, a good communication strategy is necessary 
to elevate Open Science to Science 2.025. 
Being inclusive also refers to the think of all elements of the RRI, not only Open Science in each of the phases 
of the project. We cannot try to push science forward and disseminate the pilot among a large community of 
researchers with a model that only is 20% responsible. That is, Ethics, Governance, Public Engagement, Gender 
Equality and Science Education are considered in each of the phases of GRECO.  
Likewise, the international dimension of the demonstrator must be considered as an obligation, since Open 
Science goal is to push science forward, regardless of the nationality of the R&D projects. The demonstrator 
should be able to be applied in local, national, European and in any other International project. That is another 
point to take into account when we talk of designing an inclusive model.  

By including in the project countries that have shown major barriers to adopt Open Access Policies it 
might be possible to convert the Open Science demonstrator in a RRI product itself. 

When referring to an understandable pilot, we recall to that feeling referred by so many researchers of being 
overwhelmed with lot of tasks they have to deal with and, the systemics (Evaluation criteria impede openness, 
cultural and institutional constraints, ineffective policy guidelines, etc..) and individuals (the fear of free–
riding, the need to invest extra time and effort, trouble with digital tools for science, etc.) barriers to open 
science6. GRECO project bases on the idea of providing researches with a Practical Guide on how to include 
Open Science and RRI approaches in their research and innovation developments (D.1.2), assuming that our 
pilot has been developed within the frame of energy and they will have to adapt it to their particularly 
requirements. 

The idea of generating a validated pilot is also a critical task when talking of spreading a model of Open Science 
among the scientific community. GRECO appeals to the social responsibility of the project and proposes to 
be observed, controlled and examined by an external board of experts. In our case the validation will also come 
from outside of Europe. But the idea of validation goes beyond the governance of the project. The validation is 
the way to test the acceptability for the final-users. In this regard, a validation by the users of the pilot, especially 

The pilot of Open Science must be 
Inclusive by considering: 

• The great variety of TRL’s in R&D 
projects. 
•  The inclusion of openness in all 

phases of a project. 
• The inclusion of as many of the 

elements of Science 2.0 as possible. 
• Not only Open Science but also other 

RRI aspects: ethics, governance, 
public engagement, gender equality 
and science education 
• A vision from international partners. A 

dimension greater than Europe. 
 
We are aware that One Size does not 

fit all, but we aim at maximum impact. 
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researchers, will be a priority for GRECO in order to anticipate its future community acceptance and, if 
requested, improve it during the project. Other mechanisms as MML Action Plans, Open Innovation or testing 
procedures by end-users allow the validation of the innovation solution from a social, economic, policy and 
environmental alignment perspective. In this way, together with the presence of relevant stakeholders from the 
quadruple helix as partners of the project, GRECO will ensure effective science-policy-society interfaces that 
allow to produce socially acceptable innovative solutions.  
Open Science is a concept close to Open Innovation26. The scope of the call just refers to Open Science but 
according to the FAQs answered by the EC through Cordis, this is indeed a good frame to put also into practice 
some concepts of Open Innovation without a major deviation on the fundamentals of the call. Basically, Open 
Innovation refers: 

• on one hand, to keep the users in the spotlight: an invention becomes an innovation only if users become 
a part of the value creation process and,  

• on the other hand, to create a well-functioning eco-system that allows co-creation. In this eco-system 
relevant stakeholders are collaborating along and across industry and sector-specific value chains to co-
create solutions to socio-economic and business challenges. 

As we have previously mentioned, WP3 is a perfect example of Open Innovation – a work-package led by the 
civil society of Irrigators –, but also Open Innovation has become essential also in WP1 for designing a Citizen 
Science Initiative based in data collection from citizens. 

Positioning of the project 

GRECO proposal is clearly a demonstrator. GRECO aims to operationalize an Open Science rationale scheme. 
The majority of the components of the proposal – open data, open access, open consultation, contest, Citizen 
Science –, have been proven separately through different European projects funded under Swasfs27.  See, for 
instance, the four case studies monitored within the framework of the Open Science Monitor initiative: 
FOLDIT28, GEO-WIKI29, RESEARCH-EXCELLENCE-FRAMEWORK30, ZOONIVERSE31. But so far, there 
is not an integrated demonstrator showing its value for the scientific endeavour. 

Other more innovative ideas of GRECO are: video-tutorials as metadata, open annotation procedures, video-
abstracts, open notebooks inside organizations, or open-proposal combined with an intense dialogue with 
scientists, students and citizens has not been proven yet. So we can place the general state of the art in a TRL-4 
“small-scale built in a laboratory environment”, and through GRECO we intend to generate a TRL-7 outcome: 
“demonstration system operating in operational environment at pre-commercial scale”. 

National & International R&I activities linked with GRECO 

Previously, we have detailed how different MMLs projects (BEWATER, R&Dialogue, VOICES and NERRI) 
have linked their outputs to GRECO, by on one hand providing a stakeholder vision when defining the research 
lines of this project and, on other hand, by providing the methodology that GRECO will use in the MMLs 
planned. Moreover we have taken into account that several societal challenges projects are considered linked to 
GRECO at national and international level, i.e. MASLOWATTEN EU project dealing with PV irrigation 
solutions, the activities of HySPRINT Innovation Lab at Helmholtz Zentrum Berlin to the realization of larger 
area tandem devices or the Open Energy Platform32 developed at RL and presented in April 2017, among so 
many others. In addition, current HEIRRI33 project coordinated by UPF devoted to the integration of RRI 
Education in High Education Institutions will be really linked to GRECO thanks to the training seminars that 
UPF is going to provide to the 6 Research Organizations of the Consortium. 

What we consider relevant at this stage, and taking into account the recent creation of the Open Science Policy 
Platform, is to detail how the European Open Science Agenda3 feeds into GRECO (see Table 3). 

OPSS AGENDA requests… ….and GRECO proposes 

Raise awareness and support 
take-up by stakeholders  

UPF is a partner of GRECO who is expert and leader on RRI approaches 
and will provide training on RRI to the Organizations Partners of the 
Consortium. In these sessions, the GRECO model will be disseminated. In 
addition, we plan to prepare a practical guide for researches on how to apply 
RRI schemes in a project and, we plan to access to the European Platforms 
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on RRI through SAB members. On the other hand, the International Science 
Communication Institute (ESCI) has prepared a consolidated 
Communication and Dissemination plan. All these activities will help to 
raise awareness and support take-up by stakeholders. 

Support a better knowledge 
circulation within science and 
society 

GRECO itself is a demonstrator on how responsible knowledge can be 
circulated in a research project. 

1. Enable more reliable 
science (by allowing data 
verification) 
2.  more efficient science (by 
sharing resources); 
3. and more responsive science 
(by contributing to addressing 
societal challenges). Foster 
research integrity 

1. GRECO strongly believes that metadata is a valuable tool for data 
verification, and the proposal not only covers its use, but also we have 
considered developing disruptive new types of metadata to support that 
verification. Open Notebooks policy promoted by GRECO is also a way to 
enable data verification. 

2. GRECO covers Open Source results with Open Review methodology, 
Open Data Bases, Open Data and Open Access to the majority of the results. 
Also, making an Open Proposal in the evaluation phase represents another 
way to share resources and be more efficient in science.  

3. The GRECO model includes RRI in the whole dimension addressing 3 
societal challenges. 

Lack of credit for Open 
Science activities of 
researchers 

GRECO will analyse the impact of researcher papers comparing 
ALMETRICS, GOOGLE Scholar and Journal Citation Report. However, 
we are aware that any system of credit based on citations can only measure 
impact after some time.  GRECO proposes to complement these figures 
with the opinions of the different stakeholders about their experience in 
collaborating with the project. If the whole society considers the 
mechanisms of Open Science and RRI to be valuable, it would be another 
indicator to support the take-up of national policies to recognize the Open 
Science efforts of researchers. 

Quality assurance and impact 
of Open Science 

GRECO plans Open-Peer Reviewed processes (papers and software) as a 
part of the Open Science Demonstrator, at the time of considering high 
impact journals. 

Need to remove obstacles to 
the involvement in research (as 
co-producers) of non-
academic actors. 

GRECO includes several research lines with real research tasks where non-
academic partners such as private companies, end-users Organizations and 
policy-makers demonstrate that obstacles can be removed. 

Increase Open Science Need to 
address low e-skills amongst 
researchers and underuse of 
professional support  

GRECO Objective 1. To obtain an inclusive, validated, and 
understandable rationale pilot for Open Science ready to be applied to 
a wide spectrum of research projects. deals with the low e-skills and the 
underuse, by providing researches with an UNDERSTANDABLE guide on 
how to put Open Science into action. 

Enable access, sharing and re-
use of research data across 
disciplines and EU borders 

GRECO covers the idea of using an open Data repository such as ZENODO 
which includes all requirements of FAIR data. But as differential point, we 
will explore FAIR data also inside the research Organizations as a seed for 
a FAIR-OPEN culture. 

Improve and streamline 
existing Open Access policies 
in Europe 

GRECO will support the take-up of Open Access as a part of the RRI by 
using institutional repositories and European repositories such as Zenodo. 
The most important is that  GRECO counts with CLSENES a partner from 
Bulgaria. According to [70] Bulgaria does not have any Open Access 
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Table 3. Relation between the European Open Science Agenda and GRECO proposal. 

In addition, the international vision of the European Citizen Science Association (ESCA) – members of the 
Open Science Policy Platform OSPP –, the European Platform of Women in Science and as well as the 
Coordinator of RRI reference project FOSTER+ (EC 741839) will be linked to GRECO through its Social 
Advisory Board (see LoIs from the Chairman of ESCA, the Associazione Donne e Scienza and FOSTER+ 
Coordinator) 

1.3.2. Methodology 
In the second page (Figure 1) the Open Science rationale scheme proposed by GRECO has been sketched. We 
are going to detail next the methodology proposed by GRECO to operationalize an Open Science-RRI pilot 
going through the infographic in Figure 1, starting from the planning phase and ending in the closing phase. 
Very briefly we would like to give first a snapshot of the work-packages: WP1 is devoted to the Open Science 
Coordination of the project, WP2 aims at operationalizing RRI schemes through a research that will generate 
an ageing model and a repairing procedure for PV modules, WP3 will operationalize the pilot to get a PV 
irrigation solution and WP4 will do it by obtaining three products (solar cell, micro-CPV modules and heat 
pumps) related to the major integration PV into the society. 
 
 
 
The idea behind GRECO model  is to show that in order to operationalize an Open Science rationale in a research 
project that creates RRI products and solutions the research must be driven by society. All stakeholders and 
society must push the button of the flashlight by requesting certain types of products or solutions and 
when possible, giving details on their concerns and expectations. 
When talking of societal challenges, policy-makers launch laws, agendas, recommendations and 
communications that through the national and European Technological Platforms are adopted to set roadmaps 
with defined actions to be carried out in order to follow these policies. The European Technology and Innovation 
Platforms (ETIPs) were created to support the implementation of the Strategic Plans by bringing together EU 
countries, industries and researchers in key areas. ETIPs promote the market uptake of key energy technologies 
by pooling funding, skills, and research facilities. 
In GRECO, the European Strategic Energy Technology Plan (SET-Plan)16 is the policy frame considered from 
Europe to accelerate the development and deployment of low-carbon technologies. The SET Plan seeks to 
improve new technologies and bring down costs by coordinating national research efforts and helping to finance 
projects. The European Technology-Platform on Photovoltaics (ETIP-PV) is an OPEN platform where any 
researcher, industry or association with expertise on this theme can join. ETIP-PV proposes through debates 
and discussion in several working groups roadmaps or agreed White Papers where it presents the high-level 
R&D&I priorities for the solar PV sector.  The current PV White Paper34 establishes 9 strategic targets. GRECO 
acts on 3 of them: 
• Minimize life-cycle environmental impact along the whole value chain of PV electricity generation, increase 

recyclability of module components. GRECO has devoted WP 2 to this end. 
• Reduce turn-key system costs by at least 50% by 2030 compared to 2015 with the introduction of novel, 

potentially very-high-efficiency PV technologies manufactured at large scale. GRECO has devoted WP4 
tasks novel solar cell and concentrated photovoltaics to contribute to this purpose. 

• Develop Building Integration PV (BIPV) elements, to entirely replace roofs or facades and reduce their 
additional cost by 50% by 2020, and by 75% by 2030 compared to 2015 levels, including with flexibility 

Policy. So by promoting GRECO in that country, we could contribute to set 
a first policy on Open Access. 

Need to foster stronger 
relation between science and 
society as well as science and 
business actors to accelerate 
innovation 

GRECO proposal foster the collaboration of society to all of our work-
packages through different mechanisms to have a better alignment with 
their expectations (see page 20 and page 24). 

PLANNING RESEARCH PHASE 
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in the production process. GRECO has devoted WP4 tasks –rooftop µCPV and PV heat pumps– to this 
goal. For heat pumps a direct input from the European Commission is also made in the paper “Heat and 
cooling demand and market perspective” 35  from the Joint Research Center of the EC. 

For the irrigation research (WP3), ETIP-PV does not contemplate any action in this regard since it is not 
within the focus of the Platform. The policy plan and the technical recommendations at high level that cover 
the solution propose in WP3, comes from the European Platform of Water through the Strategic Innovation 
and Research Agenda 201736. 
On the other hand, GRECO takes into account less institutionalized mechanisms, but at least as important 
as the procedure set by ETIPs. We refer to Mutual Learning Mobilization projects funded previously by the 
European Commission, where actual dialogues where established among all stakeholders to bring with 
Vision Papers on the issues covered by the project. This mechanism of considering not only 
“institutionalized ways” but also stakeholder consultations, is related to the inclusion of Open Innovation 
in the Project in the Planning Phase. In this regard, Projects R&Dialogue13, VOICES11, BEWATER12, 
NERRI14 and HEIRRI33 have served as a basis to prepare GRECO research.   

• The first, R&Dialogue, was a consultation process among all stakeholders in ten European countries in 
order to discuss on the needs to going through a new energy-system society. Vision papers of this MML 
concluded that: 

o  “future energy systems must be decentralised, sustainable, versatile, robust and will bring the future 
together”. GRECO uses the only renewable energy source with decentralized capability (i.e. wind does 
not have it).  
o “for achieving a low-carbon society all sectors need to change: industry, construction, agriculture, 
services and households”. Specifically, through WP 3 and WP 4, GRECO implements with the 
R&Dialogue conclusion to reach agriculture and households. 
o  “avoid the high dependence on external sources in Europe”. WP 4 tackles with the idea of higher 
penetration of PV energy into electric systems by researching on innovation solutions to this end. 
o  “creates new mechanisms & tools that leads to a more informed and educated society on energy 
aspects”, what is ensured towards WP 1 and WP 5. 

• The second, VOICES, was a participatory process to get the standpoint of the society on the management of 
waste. One of the four conclusions of the project was that “they (a different range of stakeholders) wanted 
manufacturers to be regulated more heavily, taking responsibility for the lifespan and recycling of their 
products, and ending planned obsolescence”. WP 2 of GRECO establishes a research line devoted to the 
repairing of PV systems in order to provide manufactures with solutions for that end.  

• BEWATER, states the need to face the climate change from the water point of view. To be precisely, 
stakeholders require “adaptation measures, include soft measures (such as insurance policies), changes in 
agricultural management practices, and water saving measures: increase of water retention and changes in 
irrigation practices”. To the last point, BEWATER refers to “increment the efficiency in the sense of 
reducing somehow the price of water for irrigation and using low-quality water”. Actions of WP 3 devoted 
to provide with solutions to the irrigators follow this request. 

• NERRI (Neuro-enhancement Responsible Research and Innovation) was an FP7 project addressed to 
discover the publics opinion on neuro-enhancers (including technologies and substances to improve one’s 
cognitive abilities). To do so, the team of NERRI organised more than 60 mobilisation and mutual learning 
activities all over Europe involving all kinds of stakeholders. 

• HEIRRI is a project devoted to the education on RRI approaches of High Education Institutions. Its 
methodology will serve to the dissemination and training seminars that GRECO has planned. 

Moreover, we cannot forget the principles described by the European Open Science Policy Platform (OPSS) 
through its Agenda. GRECO has taken it into account to define the proposal at hand. Table 3 shows how GRECO 
addresses all the points from that Agenda. 
To establish a good demonstrator on Open Science and to guarantee that products generated follow RRI aspects, 
during the preparation phase, GRECO has taken into account the following aspects: 

Gender Equality 
GRECO incorporates a sex/gendered perspective both in the distribution of human resources and in the research 
contents:  
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ü By promoting the rate of women among the group leaders (5 men – 7 women). 
ü By stimulating the incorporation of 21 women and 18 man into the different teams of the Consortium. And 

by taking a particular attention on those with a traditional unbalanced distribution. Excepting for 
INSOLIGHT, that is a spin-off SME made of two people and they both are men, and UEVORA where 
women represent a 33% of the team, in the rest of the 9 partners women are above the recommended 40%, 
and far of the averaged 28% of engineering field [40]. 

ü By reinforcing the number of work-packages led women (4 of 6). 
ü By identifying that 4 of the Institutions have Gender Equality Plans whose use will be supported by the 

Steering Committee during the execution of the project 
ü By going through the relevant checklist37 suggested by the EC to confirm the project is considering 

gender/sex approaches on its contents. 
Ethics 

GRECO incorporates an Ethics perspective as follows: 
ü By identifying that partners have no vested interest. Partners have been selected by the Coordinator because 

of their expertise and its potential to contribute to the objectives of the project. 
ü By verifying that all images used in the proposal are property of the partners and/or that they have a written 

permission from the owners of images. Or if published, a proper recognition to the source is made. 
ü By corroborating that proper acknowledgment to each of the assumptions or ideas in which the proposal is 

based, have been made. 
ü By ensuring that all personal data collected during the project will be securely stored and protected, and 

destroyed after 5 years. 
ü By preparing the Information Sheet and the Informed Consent for 7 different actions of the project. 

Governance 
ü The inclusion of European Eastern countries in the proposal is an asset of GRECO.  Bulgaria is one of the 

countries without an Open Access policy [70] and one of the countries with less participation in H2020. Just 
the UPM (one partner of this Consortium) has had in H2020 almost as many returns as the whole country 
of Bulgaria 39.9m€ vs 46.6 m€ (data from 20.07.17).  Bulgaria ranks the 24th of  28th European Countries38. 

ü The inclusion of North-African countries through the Euro-Mediterranean Association (EIC) and the 
Intermediterranean Commission (GVal). According to data in Figure 2, Africa is the continent with less 
open access policies, just a 3%. Following the recommendations of H2020 Program, the partnership with 
this area for research purposes is a value of GRECO Consortium in terms of international cooperation. 

ü The inclusion of South-America continent through a partner in Brazil. We know that Brazil is a developed 
country under H2020 standards, and it keeps an active and important research activity similar to other 
countries: Canada, Japan, China or USA. The Consortium considers that the expected impact of the call 
“positioning Europe in a global scale” regarding the implementation of RRI schemes will be true, through 
an international cooperation as encouraged by the call, if a country as Brazil adopts this approach. Brazil 
could act as a real catalyst in a continent (South America) that in global represents just a 5% of Open Access 
Policies worldwide, similar to Africa and far away from Europe, with a 60% (See Figure 2). Recently, an 
study39 of the EU H2020 project 709637 RRI-Practice, has concluded that barriers against RRI in Brazil 
are: (1) Engaging with society or making data open implies costs and infrastructure not always present in 
a system like Brazil’s, often strapped for resources and under constant institutional uncertainty. (2) A second 
challenge was related to institutional values very dear to Brazilian institutions, e.g. if the framing and design 
of RRI policies were read as a limiting an institution’s full autonomy – traditionally an important value in 
Brazil. (3) A third challenge is the way science and research is conducted in Brazil, relying on personal 
connections which enable (or make impossible) specific projects or policies. 

GRECO will contribute to face these challenges in a bottom-up scheme in a frame of an actual research project: 
(1) USP will organize a Mutual and Mobilization Learning Plan as other partners in WP4. 
(2) USP will collaborate with the Responsible Citizen Science Initiative that aims at providing the global PV 
research with data from the society. It is important that Brazilian civil society collaborates together with the 
European partners in the design of the tool, because the penetration of PV in that country, is one of the higher 
in the continent. In this way, we would ensure that Brazilian society could later collaborate with the provision 
of data to the PV research through the Citizen Science Initiative. It must be highlighted the international role of 
Brazil in PV with a total capacity of around 70MW vs. 40MW of Germany, 12MW in UK or 7.5MW in Spain. 
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(3) USP will organize a workshop with relevant stakeholders from FAPESP and CAPES among others in order 
to get the standpoint of research authorities in Brazil to GRECO pilot – so GRECO approach will not only be 
validated by Europeans. A seminar on RRI tools will be provided by UPF at USP. It will last four days in order 
to be of major impact, to raise awareness among the Brazilian researches community. In this workshop we will 
explain the GRECO pilot to exemplify how an engineering project can be responsible. 
ü The inclusion in the proposal of partners and members of SAB with a clear vision on the needs and 

expectations of the end-users. Moreover, we have been able to include a Government, in order to do tasks on 
political assessment. 

ü The inclusion in the project of two novel participants in H2020 Program, the SME INSOLIGHT and Dirección 
General del Agua (GVal) together with long-experienced participants such as UPM, UPF or HZB. 

Table 4.RRI aspects GRECO has considered during the preparation of the proposal 

So, with the roadmaps coming from the ETIPs, the vision papers from open consultation processes, the Agenda 
of the OPSS, the expertise of partners and the RRI considerations, GRECO has set up its research lines, what in 
our infographic means that batteries are charged, connected in parallel (not in series) and ready to operate! 
 
 
 
If GRECO passes the evaluation phase and is granted, at this stage RRI aspects will appear, especially those 
related to ethics. GRECO partners will sign the Consortium Agreement (CA) in which the use of background 
and foreground for carrying out the project will be detailed. As agreed, the CA will follow the DESCA model. 
Going back to the infographic, it depends on the European Commission and reviewers of this proposal that 
charged batteries can be connected to the rest of the flashlight. 
 
 
 
The whole set of RRI concepts must be taken into account when entering in this phase of the project. In this 
regard, Table 5 shows how GRECO deals with the six pillars of RRI during the research phase. 

Gender Equality 
ü The Steering Committee (SC) will promote that when recruiting new members and at each project meeting, 

gender ratios established during the preparation phase are kept or improved throughout all teams. 
ü The SC is aware of the need of a proper gender promotion, taking into account that the “2015 She Figures”40 

report shows that “Engineering, manufacturing and construction” area counts just with a 28% of graduated 
women (Average EU-28), and it is the same % for PhD women representation. GRECO would like to 
contribute to awake scientific/technological vocations among women. Because of that, when preparing 
video-tutorials, video-abstracts and other visual material to be distributed among the society, the Steering 
Committee will request women in the different teams to have a preferential role in these activities. When 
teams will participate in conferences or demonstration days they will also be requested to give a relevant 
role to women of their teams. GRECO counts on the participation of the European Platform of Women in 
Science, via one of its partners “Associazione Donne e Scienza”, in the Social Advisory Board to support 
this end. 

ü All results from mechanisms referring to public engagement or consultations will be analysed depending 
on the gender in order to detect any sex aspects. On this regard, the Position paper of the Advisory Board 
of the EC on sex aspects for societal challenges is a good reference53. 

ü The SC will distribute equally the participation of men and women when defining the final members of the 
Social Advisory Board. 

Ethics 

ü GRECO project will deal with private data from the consultation processes and will ensure the use of the 
Information Sheets and Informed Consents prepared at the planning phase.  

ü The SC will watch out that images and supporting material used by partners are given credit to the origin 
source. Additionally, the SC will clarify partners the usage rights of different materials.  

EVALUATION PHASE 

ACTION PHASE 
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ü The SC will assure that when a partner wants some information to keep it as a confidential within the 
Consortium, this is correctly dealt with. That means, because of the potential for commercialization of our 
products, that the Steering Committee has to care of the innovation potential. So, all visual or paper material 
classified as confidential has to be marked as CONFIDENTIAL. 

ü GRECO will guarantee that any disclosure of information from the research is made with a written 
permission from the authors. 

ü GRECO will ensure that papers archived through institutional repositories and via ZENODO45 follows the 
Open Access requirements and policies. To this end, Sherpa/Romeo portal will be useful. 

ü Under the Creative Commons licensing system there exists the possibility to restrict use for commercial 
purposes, the distinction between commercial and non-commercial can be a way to encourage partners to 
open science some information. 

ü In order to guarantee that no sensitive data are archived in ZENODO or some data of the research are 
presented in a conference or in a paper without the consent of the Consortium, partners will apply the good 
practice of communicating any kind of information disclosure 30 days beforehand. 

ü According to the conclusions of a paper in Nature41 and considering that Photovoltaic as Renewable Energy 
could have conflicts of interests by the different citizens reached, we have defined a mechanism to ensure 
citizens declares no vested interest when volunteering with GRECO (especially in Citizen Science). 

Governance 
ü A Social Advisory Board (SAB) will be set in the Consortium. The expected size of SAB is of six members. 

We aim not only to listen but also to implement the recommendation of the SAB members by including a 
point in the Agenda of the Steering Committee (SC) meetings to analyse their recommendations and 
consider their implementation. At the end of this proposal, LoI’s from different Organizations interested in 
taking part of the SAB will be presented. Final decision on the composition will be made by the Steering 
Committee. Currently four of the LoI’s are coming from: the European Science Platform Association –
members of the Open Science Policy Platform-; from the Associazione Donne e Scienza –members of the 
European Platform of Women in Science–, from Denmark Technical University– coordinators of the EU 
project FOSTER+–, and from the Slovenian PV Technology Platform. These are representatives of UK, 
Italy, Denmark and Slovenia respectively. These “partnerships” with countries that are not present as a 
partner of the project and/or are included among the nationalities of the countries reached by the Euro-
Mediterranean associations, is a plus to provide a higher European dimension of GRECO. 

ü One of the easy but essential steps when talking of Science 2.0 is that all researches are duly identified with 
an ORCID. The Steering Committee will encourage all of the participants to get one, if they do not already 
have it. 

ü To fulfil the requirements of the call GRECO will provide the EC with a Data Management Plan (DMP) 
as well as a Plan for the Exploitation and Dissemination of Results (PEDR) as well as with any other 
commitments signed in the Grant Agreement. 

ü GRECO will make available and transparent their processes by preparing detailed minutes of all meetings 
and uploaded them into the private website where all partners and EC project officers can access. 

Public Engagement 
Different mechanisms have been implemented: 
ü WP1. An engagement from the society is needed to help us in the Open Innovation process for ideating the 

Citizen Science Initiative, as well as later, with the provision of data for our research. The first step is to 
prepare an e-leaflet in different languages that will be distributed via social media networks, through student 
associations, newsletters of the partners, press-releases, PV associations etc., in order to recruit participants 
for the design of the Citizen Science Initiative.  Once we will come up with the initiative and the app-tool 
will be created by UPF. The Consortium plans to produce a short animation video in different languages 
that will be distributed via the same channels to engage people with the app. 

ü WP2. As part of the research process of generating the repairing procedures for PV installations, the 
researchers will need real broken or defective modules (without any economic or commercial value) from 
the civil society –what we have referred as Citizen Science–. We plan to launch a call for collaborating with 
GRECO to provide us with material for the study. This call will be supported by e-leaflets that will be 
distributed among PV civil society through the social media networks, energy consumer associations, the 
national and European Platforms in PV, PV large plants owners and professional networks of photovoltaics.  
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On the other hand, in this work-package GRECO will look for the engagement of the civil society through 
a call launched specifically to more than 70 European PV Plants to collaborate with the project and let us 
access their plants in order to get the data that we need to develop the ageing model for PV installations. 

ü WP3. This is an Open Innovation work-package. In this regard, firstly EIC (the civil society) and GVal 
(policy-makers) will launch an engagement call to their members. Later, EIC will organize a meeting where 
the participants (irrigators) and some of the most important companies of the sector will discuss on the 
solutions proposed by GRECO to help the irrigators community. They will decide the timely and needs 
alignment of the solutions proposed by GRECO, suggesting any change that they consider relevant or just 
raising any other most urgent action not considered at the moment of writing the proposal. GVal will launch 
a similar consultation through the Water and Energy Group of IMC, in order to verify the policy alignment 
of the solution proposed by the irrigators and include any other relevant aspect from a political point of 
view that the Consortium should take into account to implement the solution. If as a result of the Open 
Innovation process a disagreement with the technical solution described in the Table 14 is reached, GRECO 
will appeal to the spirit of this call as to negotiate a Grant Agreement amendment.  

ü WP4. Inputs from different stakeholders will be collected and analysed through the development of a 
Mobilisation and Mutual Learning Action Plan (MML), which will enable GRECO to find out what are the 
existing social expectations, needs, barriers and constrains regarding photovoltaics’ integration in society. 
This action plan will consist on 6 MML activities organised in several countries: Brazil, Portugal, Spain, 
UK, Germany and Bulgaria. MML activities are based on the concept of mutuality, meaning that all 
participants (either experts or not) talk together and learn from each other. This way, the main discourse is 
decentralised. In MML activities, participants talk about possible futures, hopes and fears, uncertainties and 
alternative scenarios rather than about fixed knowledge and ideas. Stakeholders targeted at the MML 
activities will be described in detail during the project, but will surely include researchers, end-users, 
industry representatives, students, the media and the broader public. 

Science Education 
ü GRECO is a pilot that tries to educate researchers on the new approach of responsible science. For this 

reason, 6 RRI seminars devoted to researches at UPM, HZB, RL, USP, UEVORA and CLSENES where it 
is expected the attendance of at least 30 people outside the Consortium. UPF will instruct on RRI methods 
and policies to researches, so they can be the seed of the change in their Institutions by adapting GRECO 
pilot to their specific needs. These workshops will match with the meetings of the project and will be opened 
to researchers out of the consortium. They will be offered free of charge. They will consist on 4-hour 
sessions to learn (in Brazil will last 4 days) and discuss about RRI in relevant fields and one hour to present 
the GRECO pilot. The pedagogical methodology will be practical and eminently through Problem-based 
Learning.  

ü GRECO focuses on the science education within a scenario of transition from the Information Society to 
the Knowledge Society, where social networks and digital resources are the relevant way to interact with 
the society. The Consortium has prepared a consolidated dissemination campaign that will help us to this 
end. To be precise, the Consortium will create 3 video-tutorials devoted to explain in-depth scientific 
procedures, and 3 video-abstracts that are aimed to explain the research advances in a popular-scientific 
way to other researches and students. In addition, two videos describing the whole project achievements, 
six infographics and six original journalist articles will let us to explain the innovation solutions to the whole 
society easily, avoiding a complex technical language that sometimes causes science to be far away from 
the society. GRECO will explain the concepts including the RRI as a part of the research, not as something 
that happens in parallel.  

ü There are 4 Universities in the Consortium, in which different masters and doctoral programs are offered, 
and HZB offers several graduate schools. The awareness of the next generation of researchers about the 
RRI approach is a point that GRECO researchers will promote in the respective Boards of Studies of these 
partners. 

ü Three workshops on training for repairing methodologies (in Bulgaria, Portugal and Spain), one showroom 
for the irrigators, and one final conference where developments of the project will be presented are also 
devoted to dissemination and communication, and therefore education, endeavours. 

ü Through real-time data access about the new option for urban power generation based on µCPV, GRECO 
will quantitatively show how µCPV can increase penetration of PV at low cost, especially in areas with 
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constrained space, such as urban rooftops. This data will be made open to educate the society on energy 
efficiency options for buildings.  

ü An idea between science education and public engagement is to set up a Q&A platform on the website. The 
platform will serve as a meeting point between different stakeholders and the Academia. We expect to 
become a reliable non-profit resource for people searching for PV-based solutions. 

ü A new software for modelling solar cells will be released together a Manual, to facilitate the training in 
other research groups. 

ü Several models based on emissions simulations and energy outputs for some of the products developed will 
be produced and integrated into PVlib tool. An Open library for the PV community. This integration will 
enable the education on the use and improvement of available Open tools. 

ü There are some results on the project that aims at a science education for policy-makers, specially those 
from the tasks carried out by GVal, who aims at generating useful reports for the adoption of the solutions 
in different countries. 

Open Science 
OPEN PEER–REVIEW. GRECO relies on the role that Open Peer-Review can play in Open Science as a 
tool to obtain valuable inputs from a large scientific community. We will recommend that partners of GRECO 
submit their academic papers to Journals with Open Peer-Reviewed mechanism established (see [42]). 
However, a major challenge is that there are few journals in that list whose Impact factors meeting the criteria 
of our researchers, who typically publish in high-impact journals (Progress in Photovoltaics: 6,72, Solar 
Energy Materials and Solar cells: 4,78). Among the Engineering Journals with Open Peer-Review, only three 
have an Impact Factor around 5, while the rest barely reach 1.0.  If the topic fits, the Consortium will try to 
use this way to the journals ranking around 5. When the topic does not fit to those Journals, we will support 
the use of Peerage of Science43. GRECO has been talking to the editors of Peerage of Science and they have 
encouraged us to use its service in order to create a wider community of areas that can be evaluated by this 
emergent site. GRECO’s intention is to contribute to this kind of initiatives and going through Peerage of 
Science, if we can not find previously a journal with Open Review established where submit our paper. When 
using Peerage of Science, if we get a peer-review input, we will follow the procedure of submitting our paper 
to classical journals attaching the evaluation from this site, in order to raise awareness among the Editors. If 
we cannot get a peer-reviewed input, then we will follow the traditional way to publish our results in non 
Open but Peer-Reviewed Journals.  
OPEN ACCESS. When the Consortium (according to the ethics policy) considers that some results are not 
affected by intellectual properties, these will be properly published and disseminated. 
One relevant point is that partners will be informed on how to know if a journal is open-access friendly 
(Sherpa/Romeo database44) so they can make a proper decision prior to choosing a journal. In our experience, 
researches send the papers to review and later discover the policy of the journal regarding open access. 
Anyhow, Open Access (green or gold) is mandatory for all papers generated by GRECO. 
When archiving the paper, GRECO Consortium will support Open Access policies by using Institutional 
Repositories from partners (UPM, UPF, UEVORA). Moreover, we will use ZENODO45 as a repository for 
those partners who do not have an institutional one, and even for partners that have used one, since ZENODO 
allows to keep previous DOI assigned to the paper. This property will allow to have a central database for all 
papers of the Project through the GRECO community generated in ZENODO. Thus, people interested in our 
project will have a common metadata to find all results of the project together in a unique database. 
In addition to papers, GRECO plans to Open Access video-abstracts and public deliverables of the project. 
OPEN DATA. Among the data we plan to open, we can highlight: (1) Citizen Science Initiative data, (2) 
MML results, (3) an OpenData Base to enable the research community to find materials with suitable 
properties, (4) real-time data access about the new option for urban power generation based on µCPV, (5) 
validations data: field trial results & surveys, (6) metadata from the research as video-tutorials and, (7) 
underlying data from publications. 
While Open Access is mandatory to all projects funded since the beginning of H2020, archiving data coming 
from the research has been an optional issue and just some projects funded by specific calls were due to Open 
Research Data Pilot of the European Commission. In this regard, UPM has acquired expertise on this topic in 
the framework of the research project AMADEUS46 (FET-737054) and recently has drafted the Data 
Management Plan of that project. This allows us to have a previous vision on the application of Open Data in 
the frame of a research project, and prepare a well-defined Data Management Plan to the GRECO Consortium.   
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There are no institutional repositories to Open Data within the institutions of GRECO partners, and although 
some national initiatives are running, as the initiative e-Ciencia47, this is not sufficient for the purposes of 
GRECO. That repository is just accessible for researchers belonging to those Universities and is in Spanish. 
So GRECO proposes to go through ZENODO repository. ZENODO is an open repository dealing with the 
archive of data and metadata of the research following the FAIR (Findable, Accessible, Interoperable and 
Reusable) policy recommended by the EC48. Furthermore, ZENODO allows to link all data, metadata and 
publications. And among the metadata, as explained for Open Access, it is possible to include the reference 
of the project, so the impact of the project can be raised. 
Other way to Open Data will be through the website of the project or integrated into the websites of the 
partners. 
OPEN SOURCE: In general, the use of open source tools will be promoted but not forced. Regarding to the 
contributions of GRECO to this end, one of the main outputs will be the modelling of energy outputs and CO2 

footprint in WP 4. Models will be integrated in PV-lib, an open source program developed by the PV 
community (D.4.3). Moreover, a tool for modelling novel solar cells with a proper manual will be provided 
to facilitate the developments of new solar cells in other research groups (D.4.7). 
SCIENTIFIC SOCIAL NETWORKS: There is surely no better place for scientists to meet and mingle with 
other scientists than at a conference. But in this increasingly wired world, more and more of our day-to-day 
personal interactions are taking place online. And if findings from network science apply to scientists, then 
building and maintaining an open social network is key when it comes to career success49. At this regard, 
GRECO researches will be requested to have an active social profile through one or more of the current 
networks: Research Gate, Academia.edu, Mendeley, Research ID, Epernicus. The exploration of other 
networks such as Facebook, Twitter, LinkedIn for personnel use will be considered according to the benefits 
related in [50]. This is complementary to the communication policy set by ESCI to reach other researches and 
general public with the main findings of our research.  
CITIZEN SCIENCE: Citizen Science is already in GRECO inside the WP2. As we have previously 
explained, GRECO tries to demonstrate that when talking of Citizen Science, some actions in research can be 
addressed with the participation of all the society, but others must be addressed to a sector of the civil society, 
and these data needed are not always images or numbers. In our case, we need the engagement of the PV civil 
society to provide the Consortium with real defective modules. 
In addition to the mechanism established in WP2, GRECO believes in the potential of Citizen Science, 
GRECO plans to launch a Citizen Science Initiative during the execution of the Project. The Citizen Science 
Initiative will be addressed to get data from the society useful for the investigations dealing with solutions to 
increase the penetration of PV into the society. Our ideas about the data that can support our investigations 
are: (1) images on the PV installations in the cities. Large PV plants are more or less located51 but there is no 
a database on the small installations to detect through images its degree of degradation –where a repairing 
procedure can be useful– (2) Energy production data for decentralized installations (similar to the NREL 
Open PV project52) which will be really helpful for the business models on more efficient PV applications in 
buildings. Anyway, as we will explain in the ambition section, the Citizen Science Initiative is something that 
is not close at this stage. 

Table 5.RRI aspects GRECO has considered to be taken into account for the action phase of the project. 

Coming back to the infographic, what we have sketched in this phase, is our vision of the role of Open Science 
and RRI. Research products are the rays coming out from the light bulb. These can be innovative products. But 
they need a collimator, that is the RRI pillars of governance, ethics and gender issues and a Social Advisory 
Board, in order to focus these rays in the in the correct direction: the society. Just by taking into account that, 
we can consider that the products are responsible and RRI aligned. While the lens of the flashlight is the crystal 
(Open Science, Science Education & Public Engagement) that any ray (research product) has to pass through in 
order to reach the society. 
 
 
 
In this phase of a research project, one of the pillars of the RRI philosophy is especially valuable for research 
purposes. We are referring to the engagement of the different stakeholders for a final validation of the 
innovations before its final launch. GRECO relies on the idea that any research must be driven from the society 

CLOSING PHASE 



                        25                                                   template v20170130 

  

to society, and because of that, we must ensure that the society/final-users validate any kind of innovation 
product before concluding a project. In this sense, GRECO has planned the following actions: 

Public Engagement 
WP1. We believe that there is no perfect way by which research will be carried out in the future. Every 
researcher has to decide by themselves which technologies and methods they will include in their work. But 
we would like to generate a guide written by experienced researchers in European Societal Challenges 
Projects to explain other researches our experiences with the pilot within the project. And show how the 
products generated with GRECO methodology are better than if the research had not been supported by an 
RRI-Open Science scheme (D1.2). This guide will not only incorporate the rationale model as described along 
these pages, but also an improved version with the inputs received from the stakeholders, especially 
researchers that will have used the GRECO model during two years, prior the edition of the Guide. This is 
the reason why we do not launch the Guide at the beginning of the project, as it could be expected.  
WP2. GRECO will organize three workshops (Portugal, Bulgaria and Spain) to train SME installers and get 
their validation both in the diagnosis of defective modules and in their repair. These workshops will be duly 
supported by communication material to engage the maximum number of SME installers. This partnership 
with the companies will ensure that, after the project, the procedure is ready to be used. 
In relation with the ageing procedure, there is no need for a final validation. The inherent development of the 
project, with data from at least 10 different members of the civil society will ensure the precision and accuracy 
of the model as to be released to the society. 
WP3. As commented this is an Open Innovation work-package where the civil society, industries and the 
Government participates actively, and the validation is also done by them. EIC (that is, the final users) will 
be in charge of the economic and environmental approach of the solution developed by the research 
organizations, while GVal will support these tasks from a policy perspective. A final showroom will be 
organized to introduce the whole irrigator community the product developed to obtain their opinion prior 
contacting companies for a further commercialization. 
WP4. At the end of the project, the work-package will provide, not only technical products but also responses 
to the concerns showed by the society during the MML actions (D.4.2). These will be presented to the relevant 
stakeholders who participated in the MML to get their feedback on the acceptability of the solutions. 

 
Going back to the infographic of Figure 1, what we have sketched is that when talking about RRI the classic 
top-down model is not valid. Research must provide with innovate products to a society who through a down-
top mechanism must validate the innovative solutions.  
 

Sex and Gender Analysis 

Gender equality is one of the RRI pillars and, therefore has been addressed as a separate pillar in this proposal. 
Please see  Table 4 and Table 5. Regarding sex and gender, we have taken into account the advice from the 
Advisory Group for Gender dated on December 201653 in order to evaluate how these can be applied to “energy” 
projects. Although we do not expect any difference on the acceptance of our results because of this matter, a sex 
dimension will be analysed in those processes where active consumers of GRECO are involved: consultations, 
MMLs, showrooms, workshops, etc. This point will be also considered at the Steering Committee when 
reviewing Gender Aspects. 

1.4. Ambition 

In this section we detail how GRECO will go beyond the state-of-the-art of Open Science and RRI approaches 
applied in research. The reader can take a very valuable reference on the state-of-the-art of Open Science that is 
suggested to be applied in H2020 societal challenges projects, by reading the guide Winning Horizon2020 with 
Open Science?54 funded by FP7 FOSTER (EC 612425) and H2020 FOSTER+ (EC 741839). Although the 
guide was edited in 2014, there are many recent references to it on the internet to webminars based on its 
use55,56,57 and can evaluate the progresses that GRECO proposes beyond the start of the art. 

The first disruptive idea of GRECO that tries to push Open Science ahead is to consider all stages of a research 
project as a target to operationalize the RRI-Open Science pilot. Because of the many benefits when 
applying Open Science, we think that is possible to get a rationale approach to come with RRI issues from very 
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early-stages.  The second ambition of GRECO relies on the application of public engagement schemes to all 
our research lines and demonstrate that research overall all TRLs must be driven from the society to society, 
even if the solution is not going to apply immediately. And of course, the ambition of GRECO is not just Open 
Science as synonym of Open Access, but just a pillar of a global philosophy of Responsible Research and 
Innovation. And the last, but one of the main advantages of GRECO, is the operationalization of a pilot that is 
an RRI product. That means, the project is driven by researchers with a large career in H2020 research projects, 
that knows very well how engineering projects run and the barriers of PPPs. 

Following the structure described in section 1.3, we will go again through the infographic to describe the ideas 
beyond the state-of-the-art that we propose in GRECO regarding Open Science approaches usually taken 
into account in research projects. 
 
 
 
The idea of considering results from past stakeholder’s engagement is a new conception of the research for 
societal challenges researchers. Consistent and credible research projects usually consider as an input to plan 
the project just the vision from the Technological Platforms or well-recognized researchers, but there is not a 
real implication of the society or end-users about whether the kind of product to be developed is according to 
their expectations. The model that GRECO proposes is disruptive since is taking into account both inputs: the 
“institutional” way and the stakeholders “mobilization and mutual learning” way. 
 
 
GRECO is eager to adopt the idea of the cross-fertilization that OPEN schemes provide to push science 
forward. In this regard, and considering that research lines are explained in the document without any kind of 
intellectual property issues (our partners own patents protecting their background) we aim at an OPEN 
proposal. That is, if GRECO proposal fails, we consider that some of our ideas for the Open Science rationale 
could be acquired by the winning proposal in order to get a more valuable demonstrator. Because of that, and 
just requesting proper credits on the ideas to this Consortium, the winning proposal will be able to access this 
document through the institutional repository of the UPM, where it will be uploaded once the rejection has 
been communicated. We consider this is an ambitious action that has not been used previously in the 
evaluation phases of the proposals for H2020 Societal Challenges. But it could be a good pilot in order to push 
science forward, at the time that pushing forward transparency in the evaluation processes. If researches would 
be willing to share some parts of their proposals or even the whole proposal, probably the products from the 
different H2020 calls could be even more competitive.  
 
 
 
In this phase our mechanisms to go beyond the state of the art relies on the procedures, on the tools and of 
course, on the innovation of the products developed. 
PROCEDURES 
GRECO is disruptive because aims at using OPEN INNOVATION and Citizen Science approaches in a 
research project to get innovation solutions (not just to prove the concept).  
WP 3 is devoted to demonstrate how a full Open Innovation process can be set in H2020 societal challenges 
projects. And our objective is raising awareness in the EC and other funders, on the fact that including this 
approaches as a tool for societal challenges projects might request of more flexible Grant Agreements, in order 
to make future amendments to incorporate the outputs coming from end-users consultations and ensure the 
alignment of the products to the end-users needs and expectations.  
Open Innovation is also the key for developing a Citizen Science Initiative and again, demonstrate the value of 
this methodology for coming up with innovative solutions. 
Regarding Citizen Science, while the majority of people thinks of Citizen Science as a way to engage society 
using apps, GRECO presents a disruptive model based on the valorization of broken devices in real conditions 
for engineering research purposes that support the Circular Economy approach. 
Another motivation regarding procedures that GRECO proposes is to apply OPEN PEER REVIEW not only 
to papers as usually consider which can be more or less an advance on the classical procedures applied in 

EVALUATION PHASE 

PLANNING PHASE 

ACTION PHASE 
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research projects, but also Open Peer-Review or validations to the different products developed. That is, for the 
repairing procedure a final review and validation will be made by the end-users in different workshops. For the 
irrigation solution in WP3 the final-users will also validate the technology during its development. And in WP4, 
two new models on energy/power output for novel solar cells, micro-CPV and heat pumps, that will be integrated 
in the Open Software PVLIB58 , will be reviewed using GibHub previously to the inclusion of the models in the 
Open Software “PVlib”. The open review approach of the software used to model the solar cell is also 
considered. Moreover, regarding the general Open Science and RRI pilot what we plan to do is to validate the 
procedure through different surveys to the people that participates in GRECO (researchers, SME installers, PV-
Citizens, PV plants, stakeholders from the MML, Citizens from the Citizen Science Initiative, policy makers, 
etc.)  
Finally, GRECO aims to test the application of Open Annotation in research to test its usefulness. GRECO 
website will be a pilot by including Open Annotation that will allow to people accessing the site, to comment 
and express their thoughts without the filter or interference of the web manager. This procedure will allow to 
improve contents of the website with the participation of the society including external references, doubts, 
opinions, etc. 
 
TOOLS 
The first tool that we want to test in GRECO to foster Open Science is based on the concept of OPEN 
NOTEBOOKS as a way to achieve that OPEN DATA is seen not as an end but as a continuous process to 
foster Open Science. As per our experience dealing with previous projects where Open Data is mandatory, we 
have corroborated that the main barrier to Open Data is the lack of FAIR data culture among the scientific 
community. Researchers do not oppose to Open Data, but they consider it as a time-consuming task for 
“nothing”. Culture for Open Access is slightly different since they are starting to recognize the benefits of 
accessing papers from other colleagues openly. Therefore, GRECO’s ambition is to create a valuable mechanism 
to change minds of researchers regarding Open Data. 
On one hand, when talking of Open Notebooks in high innovation R&D projects, open cannot be a synonym of 
accessible to everybody in the world. Research in the cutting-edge is always done in frameworks where IP issues 
can appear at any stage and, a responsible use of the intellectual property must be ensured in order to protect the 
European Competitiveness. Information on samples, experiments, or results cannot be openly accessibly if this 
jeopardize future patents or the commercialization of an invention or innovation. However, tools and conditions 
should be defined under which Notebooks can be shared openly among colleagues within a team and 
organization where everybody has to comply with the same ethics policy. The benefit of Open Notebooks for 
an organization is to prevent loss of knowledge or data when employees leave and the possibility to access/revisit 
data acquired years ago. Another point must be highlighted here, Open Notebooks could be a mean to impede 
scientific fraud since the openness, even at small-medium scale, will prevent some people of misleading.   
In this regard, one of the partners of the GRECO Consortium, UPM, will explore and analyse the design, 
implementation and use of an internal policy for FAIR data in a pilot project with up to 50 participants. This 
policy will introduce the idea of Open Notebooks inside the Organizations and create awareness of the FAIR 
concept, to make researchers understand why suitable metadata is crucial for true Open Data practice. At the 
end, it will be clear how OPEN DATA is more than a way of archiving: Open Data is a path to better 
management of science. 
Within this frame, GRECO will also ambition to the use of disruptive metadata. As users of OPEN DATA we 
have found that classical metadata for some measurements are not always useful for inter-comparison purposes. 
The main reason is that, when people explain how they have acquired data they state technical parameters 
assuming that tests are carried out in the same way everywhere. This is not always true and it can be a source of 
error. What GRECO targets is to attach suitable metadata when publishing open data in the form of video-
tutorials showing and commenting on exactly how the operator performs tests, measurements and proofs. 
Researches in other labs when reading the scientific paper describing our research, accessing to data from these 
papers and watching the video-tutorial can identify easily how to reproduce tests in their labs. These video-
tutorials distributed among proper channels using web-multipliers and social media will also serve as a base for 
Open-Education for general public as we explained in section 1.3 (science education).  
 
PRODUCTS 
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Regarding the ambition of the products described in the following paragraphs we detail how the GRECO 
project will go beyond the state-of-the-art:  
Ageing model:  As we mentioned before, the current concern of the models for determining the ageing of a PV 
plant relies on the underestimation of the production of the plant, with the consequence of a bad planning on the 
energy available with the current installed systems, and its negative impact on the concept of Circular Economy. 
GRECO aims at analysing the operation data of photovoltaic plants over time (correlating the energy production 
data with the solar radiation data, to see the temporal evolution of the corresponding relation). To do that, we 
will also re-characterize some of the more 70 power plants already measured in the past (again measuring both 
the STC power of the generators and the efficiency of the inverters), considering the need of the stakeholder 
engagement.  The agreement of this information with that obtained in the previous task allows estimating the 
uncertainty of the result set. Both tasks will allow defining a model of temporal aging and analyse the economic 
impact of different aging scenarios. 

Procedure for PV modules repairing: Currently a 10% of the modules of an installation can fail because of 
punctual defects of the modules (excluding the natural failure because of ageing). Two of these defects are the 
most relevant: (1) hot spots with temperatures over 100 degrees, which can lead to early destruction of the 
module and, thus, loss of production of the entire PV array; (2) losses of the insulation resistance caused by the 
punctual damages or degradations of the back sheet. This causes the inverters to disconnect, especially when 
the ambient humidity is high. The replacement of these modules, which is in principle the ideal solution, often 
is not practical as we commented in page 11, apart from going against the support of Circular Economy.  The 
project aims to develop a procedure capable of repairing these faulty modules. In addition, the procedure will 
be disseminated among companies in the sector. To this end, defective modules of real installations will be 
collected and repaired thanks to a mechanism of Citizen Science, in order to come up with a detailed module 
repair procedure subjected to tests and check their condition both before and after repair. These tests are mainly 
electrical (current-voltage curves, thermographs and electroluminescence). Some modules will be subjected to 
the tests of damp heat and thermal cycles prescribed in the IEC 61215 standard, to study their durability after 
the repair.  

Irrigation Solution: (Just one, the one selected in the open selection mechanism, among the three that will be 
described will be developed). Current state of the art for productive irrigation is based on the power supply from 
the grid and from diesel generators. These sources work at a stable and constant frequency (50 Hz). Their power 
can be seen as “infinite” as long as the owner has enough capacity of payment. However, the increasing price 
of the kWh, together with the scarcity of fossil oils and their environmental impact, has obliged to look for 
marketable alternatives. In this framework, PV pumping has arisen in the last years. PV water pumping has been 
used to provide drinking water for three decades, demonstrating its maturity for decentralised water supply 
purposes. However, the PV system power that is required for productive irrigation was beyond the current state 
of the art. This was not only due to the quantity of water needed for irrigation but also due to the variability and 
intermittence of power when using PV. The use of standard frequency converters opened the door to the use of 
standard motor pumps and, consequently, to the use of high power pumps. But other problems arose, such as 
the compatibility between high power and variability of sun irradiation, what produces instabilities in the control 
and low efficiency, problems in the hydraulic system (such as water hammer), and the impossibility of using it 
for constant pressure irrigation applications.  Some solutions have been disseminated59 but most of these 
solutions present technical weaknesses when tested by UPM, keeping them away from the market. What we 
propose in GRECO is to develop one of the following solutions (according to an Open Innovation procedure): 
(1) The use of batteries for the robustness of PV irrigation systems against PV intermittences. In this framework, 
we will develop sizing and design procedures for the integration of Li-ion batteries in PV irrigation systems to 
solve the PV power intermittences due to “passing clouds” that last more than few minutes. These procedures 
will minimize the size of the battery required to mitigate this fluctuation through the characterization of PV 
power intermittences. This reduction of the size of the battery will be based in mitigating 95% of PV power 
fluctuations and stopping the systems in the 5% of the sharpest fluctuations, contributing to the economic 
feasibility of PV irrigation systems. 
(2) PV irrigation solutions for big Irrigator Communities that use pumps from 500V to 1000V. We will develop 
PV irrigation systems allowing using PV generators with more than 20 PV modules in series that optimize the 
use of PV electricity; in particular, when using hybrid grid-PV systems where high DC voltages (higher than 
the DC voltage impose to the DC bus of the frequency converter) are required. For this, 1500V PV modules will 
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be used and modifications in the input part of the frequency converter will be developed to allow higher input 
voltages. We will also integrate variable frequency transformers to feed pumps with higher operating voltages. 
(3) PV irrigation solutions for the use of salted water that are near the cost. We will integrate PV desalination 
and PV irrigation to use salted water for irrigation. The lower content of salt in the water near the cost when 
compared with seawater will allow to use lower pressure in the osmosis procedure and will make easier the 
integration of both systems. We will develop a TRL5 prototype to show the technical and economic feasibility 
of the solution. 

Novel solar cells: The efficiency of the solar cells and modules, the cost at which this efficiency is achieved 
and for how long this efficiency can be sustained in time (stability) are the key elements impacting the market 
penetration of PV systems. For a commercial silicon module, efficiencies around 20 %, a cost lower than 0.3 
€/Wp (for large installations) and stability is warrantied for more than 30 years. Silicon PV technology is, 
therefore, the leading solar energy conversion technology with a market share of more than 85 %.  In our view, 
among the three factors mentioned (efficiency, cost, and stability), efficiency is the one with the most room for 
improvement. In this respect, thermodynamic studies reveal that the most feasible route for further efficiency 
improvement are multi-junction solar cells (MJSCs). Today, MJSCs based on III-V compounds (e.g. InGaAs, 
InGaP) can reach 46% power conversion efficiencies but are due to their prohibitively high price, are used for 
space satellites and only in combination with concentrator systems for terrestrial applications. In GRECO we 
want to explore low-cost MJSCs concepts for one sun operation building upon commercial silicon solar cell 
technology and with the potential to boost silicon PV to 30% power conversion efficiency without increasing 
the cost. The MJSC we want to investigate is based on a combination of silicon PV technology with emerging 
perovskite semiconductors into tandem architectures The general concept of a silicon-perovskite tandem has 
been successfully demonstrated by many research teams world-wide, but the structure of our cell is based on a 
novel concept proposed by researchers in this consortium (already in Open format60) and that has been 
designated as “three-terminal hetero-junction bipolar transistor solar cell” (3T-HBTSC). The main novelty of 
this approach, that makes it different from other approaches, is that it requires the use of silicon just as wafer, 
that is, our approach does not demand the creation of a pn junction in silicon. Hence, under this transistor 
approach the perovskite cell will constitute the emitter and base of the transistor and the silicon wafer, the 
collector. This device design reduces the complexity of the tandem solar cell while being compatible with 
current manufacturing technology in factories for silicon modules. For highest performance of the 
perovskite/silicon 3T-HBTSC device, the band gap of the perovskite layers needs to be fine-tuned. Through 
literature data analysis and data sets of our own, we aim to initiate an OPEN DATA database enabling the 
research community to find materials with suitable properties for e.g. tandem and other applications.  The three 
terminal transistor concept we propose to implement the silicon-perovskite tandem is very ambitious since: a) 
it has never attempted before; b) it aims at a breakthrough and not just incremental improvement of silicon solar 
cell technology boosting silicon based module efficiency to 30 % without increasing cost; c) it is mostly 
compatible with current manufacturing lines with minimal changes whose cost is also compensated by cost 
reduction at other manufacturing lines with minimal changes whose cost is also compensated by cost reduction 
at other stages (such as the fact it does not need a pn junction for the silicon cell). 
CPV technology: The emerging field of micro-scale concentrator photovoltaics (micro-CPV, or µCPV) 
harnesses the very high efficiencies of multi-junction based CPV, and achieves them with form factors and cost 
structures similar to that of flat-plate silicon PV, due to the very small size of the solar cells used (less than 1 
mm2 on a side). The field of µCPV promises high-efficiency and low costs61, and has been steadily gaining 
interest from research groups and large companies, including Japan´s Panasonic, which has demonstrated a 
37%-efficiency mini-module62. The United States Department of Energy (USDOE) has recognized the promise 
of the µCPV and funded the $24M MOSAIC program specifically to develop the technology63. A good overview 
of recent µCPV efforts can be found in [64]. The American company, Semprius, over 5 years has already 
installed over 5MW of a µCPV product, and showed that µCPV, as a technology, can be robust and reliable, 
with no measurable degradation seen in their plants65. However, they were not able to find commercial success 
in part due to a focus on utility-scale customers, where relatively low electricity prices, combined with sharply 
falling costs for conventional Si Panels. This is where the innovative solution of Insolight´s products, which use 
integrating micro-tracking which eliminates the need for conventional bulky trackers.  
Consortium member Insolight is a start-up developing a novel µCPV product with integrated microtracking. 
This means that the µCPV panels can be mounted statically (small internal translations of the cells keep them 
in focus), making the technology a drop-in replacements for standard silicon panels, but with twice efficiency 
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(36% vs 18%). Insolights modules are fully compatible with roof-top and in fact may be mounted with 
conventional flat plate mounting hardware, all while producing twice the electricity on a per-area basis as 
crystalline Silicon PV. The BOS costs, which scale with area, are therefore halved. In 2014 the USDOE 
predicted that rooftop µCPV could reduce installed costs for residential PV in the US from over $4/W to 
$1.25/W65. The TRL of µCPV is higher than that of the novel solar cell, and our ambition for this part of the 
project is to demonstrate quantifiably, via a comprehensive analysis of the acquired data from at least one year’s 
operation of a 5 kW µCPV demonstrator with integrated micro-tracking, the ability of this break-through 
technology to allow urban buildings up to 7 stories to become Zero Energy Buildings. This would be the first 
data-based verification of ability of rooftop µCPV to radically improve the ability of photovoltaics to penetrate 
European cities, and so would add significantly to the state-of-the-art of industrial knowledge in the area. This 
demonstration will be made using the first commercial rooftop µCPV module on the market (all other 
implementations known to us have been very small proof-of-concepts constructed by university researchers. By 
publishing real-time open data on this demonstrator, with an easy-to-understand dashboard web app that 
indicates key performance indicators, such as what portion of the buildings use is offset by the installation, a 
comparison to the performance of a conventional fixed silicon-based module installation, tonnes of CO2 
emissions prevented etc., we also have the ambition to demonstrate the advantages of rooftop µCPV to the 
largest possible swath of society, to allow feedback in keeping with RRI principals. 
Heat Pumps: In the last decades, the demand of reversible heating and cooling systems has increased 
importantly and, the concept of solar powered heat pumps has become very attractive, in order to match the 
heating/cooling demand with a renewable and environmental-friendly energy source. Roughly, solar heat pumps 
can be divided into two categories -hybrid photovoltaic/thermal (PVT) or only photovoltaic (OPV)- that can 
present two configurations –grid-connected or stand-alone. Grid-connected configurations have been 
successfully tested for both PVT and OPV heat pump systems. On the other hand, stand-alone configurations 
require further research for them to efficiently cover all energy demands. Nowadays, this is achieved by means 
of battery storage systems, which are very expensive components that difficult the economic feasibility of the 
system. Solar collectors are also expensive and require more maintenance than PV arrays. For these reasons, the 
current challenge is the research on PV heat pumps operating only photovoltaic and stand-alone configurations, 
without any grid connection and any storage back-up system. For this, the following progress beyond the state 
of the art will be faced (1) Development of new control algorithms in the frequency converter feeding the 
compressor to support sudden falls in the PV power and to avoid dramatic stops that can damage the compressor. 
(2) To develop sizing procedures of the set “OPV Heat Pumps + Thermal Storage” to solve the described 
problem of the day-night generation cycle and to allow a correct performance of the system. (3) To develop 
solutions that allow the hybridization of the OPV heat pumps with the grid, but allowing the PV system to work 
in its maximum power operation point (MPP).  

GRECO Innovation Potential 

The high innovation potential of GRECO, which is the go/no-go decision to invest in our model, is related to 
our capacity for opening new paths to research and new markets for commercialization in the case of our 
products. Thus, the innovation potential of our project lies firstly, on its ground breaking- objectives described 
in Section 1.1 for putting Open Science into action. 
There is a huge potential market to apply the Open Science rationale that guides this project considering 
that we have tried to set an inclusive demonstrator, not only focused on our research area, but also valid to so 
many other disciplines. Data from UNESCO reveals that in 2010 there were 1.282 researches per million of 
people worldwide66. In Europe 2010’s data show the figure of 3.221 researchers per million of people (3.480 in 
2014) and, according to the 2016 National Science Foundation report67, 1.600 devoted to the engineering area 
in Europe in 2010. These implies that just for engineering, in Europe there are around 1.2 million of researches. 
25.000 projects funded in FP7, 7.912 in cooperation of which 368 in energy – from 4.272 projects submitted 
just in that area – are the potential figures where GRECO rationale model can be applied. 
Despite these potential large numbers, engineering is not an area well positioned in the frame of the RRI 
approaches. As commented before, engineering according to the last “She Figures”17 just counts with a 28% of 
graduated women and the same rate for PhDs. Moreover, regarding data provided by UNESCO18 from Open 
Access, among all areas, Engineering ranks the 8th among 9 categories. And, according to the European register 
of repositories for Open Data, Engineering just represents a 13% of the total, very far from the 51% of life 
sciences68. GRECO wants to contribute to change this situation developing a rationale pilot that fits with the 
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general strategies of Europe to foster Open Science. As we have outlined in Table 3, the rationale addresses the 
requirements of the Open Science Agenda.  
GRECO is not only a pilot of Open Science, but has also been designed with consideration of all RRI pillars. 
The question is to what extend is that important. Taking into account the figures depicted by the EC in the 
“Commitment and Coherence Report”69, we would say that it is a key factor. As revealed by the number of 
projects that into Swafs have been working to develop and study RRI approaches  –both in FP6 and FP7 – can 
be easily seen that the effort has not been only devoted to Open Science /Open Data but in the whole chain of 
RRI.  
Of course, it can be difficult to directly measure the “profitability” of a product as an Open Science Pilot. 
However the EC concluded that each euro contributed to FP7 produced approximately 11 euro of direct and 
indirect economic effects69, and it is reasonable to say that a the GRECO rationale will act as a leverage factor 
to further increase this multiplier. Many innovative products developed by public research projects don’t ever 
make it to society because the researchers did not consider RRI pillars before and during the project phase. By 
ignoring RRI constraints, these projects produced products that society did not need or expect. By incorporating 
RRI, and using Open principals to communicate with society at all project phases, the GRECO rationale can 
help to increase the success rate of European technology R&D and therefore, its monetary return.  
On other hand, looking at the Registry of Open Access Repository Mandates and Policies70 it can be deducted 
how Europe is the leading continent on Open Access Policies with a 60% of the open access policies worldwide, 
versus the 3% of Africa or the 5% recorded in South America. But even in the continent there are inequalities. 
Eastern Europe is really far from the rest of the continent in the adoption of Open Access Policies (Figure 2, 
Figure 3). Open Science is not unequivocally Open Access, but to the point where it can be extrapolated, the 
adoption of an inclusive rationale Open Science model as described for GRECO, it would be a good starting 
point, to contribute to the take-up of this approach in countries that have shown major barriers to open access 
as Bulgaria or Brazil representing South America. 

  
Figure 2. Data of Open Access Policies by continents 
[70] 

 Figure 3.  Number of Open Access Policies by areas in 
Europe. Data from[70] 

In order to demonstrate the potential for innovation of the project, it is also important to consider eco-innovative 
technological results in order that this research can serve as a tool to prove that it is possible to produce RRI 
solutions 
 Ageing procedure for PV modules:  The Photovoltaic market surpassed the 300 GW of cumulative 
installations in 2016, of which 75 GW were installed in 2016 itself71. Taking into account that the prospects 
clearly indicate that the PV market will keep growing at a high rate72, this means an annual market size of more 
than 100.000 M€. More than 60% of these annual installations are grid-connected centralized, typically called 
“PV plants”, which can benefit from the research in WP2.  As PV plant’s competitiveness relies on a precise 
prediction of the energy it can provide throughout its lifetime, there is a demand of tools that can reduce the 
uncertainty in those estimates. The project will provide one of these tools, a more accurate ageing model than 
is used today, which can benefit both current PV plants and the future plants in the design stage, substituting 
more rough and theoretical models in use today.  

Repairing Procedure for PV modules: The project will also provide a repairing methodology that can save 
the cost of replacing defective modules in a PV plant. Even if the percentage of modules in severe failure mode 
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seems low (in the range of 0,01% per year, according to our own field experience), we are talking of tens of 
thousands modules affected in PV plants, whose life can be extended instead of getting rid of them. Moreover, 
module recycling at the end of its life is not yet incorporated in the strategy of current PV plants, and the project 
will provide with an updated model informing on its benefits and implications. It is the perfect time to 
incorporate this practice in the market of PV plants, which is expanding at enormous speed. 

Irrigation Solutions: The potential is in close relationship with the ambitious market that the solution wants 
to tackle: more than 16GW just in Southern Europe representing 24,000M€, what means a turnover of 9000M€ 
in 10 years if considering a penetration of 6GW. But the market for PV irrigation is not restricted to the South 
of Europe but also to many other regions in the world. One of the most interesting regions is the South 
Mediterranean region. The electrical consumption for irrigation in this region is estimated to yield 2,500 
GWh/year. This leads to a current potential market of 1.5 GW of PV pumps, which represents a market volume 
of 2,250M€, with an expected increase in the range of 7%-11% per year. The portion of Large Irrigator 
Communities represents 30% of this market. These solutions will be patented and contacts with companies 
interested in their development at TRL9 for the commercialization will be done. 

Solutions for high penetration of PV: Solar Cells, CPV for roof and Heat Pumps. PV will continue to grow 
in the next decade, with an expected annual growth in capacity of 75 – 150 GW 72. In this expansive scenario, 
the market will accept with enthusiasm ideas that demonstrate an improvement in the technology performance. 
This is especially relevant for the building sector, in which business-as-usual projections indicate that global 
energy use could double or even triple in 2050. This explains the strong interest in Europe in promoting Building 
Integrated Photovoltaics to reinforce a Nearly Zero-Energy Buildings strategy34.  
Increasing system efficiency provides the only viable pathway for many urban buildings to become Zero Energy 
Buildings due to rooftop space constraints. Using conventional solar, a building that is taller than 3 storeys 
cannot offset its own electrical production with solar, since available roof space is too small.  
GRECO will offer two solutions capable of improving PV efficiency, and thus providing a competitive 
advantage for Building Integrated Photovoltaics. First, we will develop a high-efficiency silicon-perovskite 
tandem solar cell with a simplified structure (without pn silicon junction)  as compared to what is conventionally 
proposed (with silicon pn junction), which will reach TRL4 at the end of the project. Second, we will 
demonstrate a commercial module technology, rooftop µCPV with integrating micro-tracking, that has already 
demonstrated [65] twice the efficiency of conventional, and therefore will able to cover the electricity needs of 
up to 7 or 8 story buildings, the vast majority of residential and commercial buildings in European cities. 
Additionally, this proposal foresees to develop an operating OPV prototype for heat pumps at TRL5 that will 
allow to file a patent and to license it to one or several SMEs for its future commercialization. According to the 
European Heat Pump Market and Statistics Report from 2016, there are almost 21 GW of electric power 
(equivalent to 74 GW of thermal power) installed in Europe by means of heat pump systems. These installations 
consumed around 4.5 TWh in 2015 and emitted 9.5 Mt of CO2. If they were all substituted by OPV heat pumps, 
assuming an installation cost of 1.17 €/Wp, it would represent a potential market of 24.57 M€ that can be divided 
for a period of 10 years. In fact, this market could be even bigger, as the European heat pump market increased 
by 3.5% in 2014 and by 12% in 2015. This increasing growth is expected to be maintained in the near future, 
thanks to the incentives given by the European Union.   

2. Impact 
 

2.1. Expected impact   
Describe how your project will contribute to the expected impact of the call 

 

SwafS-10-2017: “The knowledge coalitions and the adoption of a responsible research and innovation 
approach will facilitate the uptake of socially acceptable innovative solutions”. 

Social acceptance is a term used often in the practical policy literature, but clear definitions are rarely given. 
For this reason, we refer to the paper Social acceptance of renewable energy innovation: An introduction to 
the concept73. The concept is framed in the renewable sector, but it can be extrapolated to any other area as 
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we will see below. In this regard, we analyse how socially acceptable GRECO solutions are and, how RRI 
and knowledge coalitions help to ensure this acceptability. 

Socio-Political acceptance. This is social acceptance on the broadest, most general level.  

Firstly, talking about the Open Science-RRI pilot itself, data on the increment of Open Access Policies as 
well as on the use of public repositories70 in the last years are a good indicator of the possible acceptability 
of the pilot by the research community. However, in a quick changing world, the project must be ready to be 
adapted to any relevant change at geo-political level and   that is why GRECO will establish the Social 
Advisory Board with relevant stakeholders.  

Secondly, regarding the area that has served to operationalize the model, we have to say that, according to 
Eurobaremeter 435, the public acceptance for renewable energy technologies is high in many countries74: 
Ninety percent of Europeans say their governments must set targets to increase the amount of renewables in 
the energy mix by 2030. However, moving from global to local, and from general support for technologies 
and policies to effective positive investment and decision-making, one has to acknowledge that there is 
indeed a problem mainly due to energy lobbies or think-tank groups from fossil energies. This is for instance 
the case of Spain, where the deployment of PV has been slowed down in the last years. For that reason, 
GRECO has incorporated a partner –GVal–, that acting as chairman of the Energy and Water Group of the 
Intermediterranean Commission will reach to governments of 10 countries. GVal can assess the Consortium 
on the political acceptability in different countries of the six solutions devoted to energy and energy-water 
nexus that GRECO will develop. At the same time, GRECO will implement a targeted communication 
strategy to foster the PV Science Education, that in example will help citizens to make decisions with a better 
knowledge on renewable energies. 

Community acceptance. Community acceptance refers to the specific acceptance of decision-making by 
local stakeholders, particularly residents and local authorities.  

GRECO has adopted several actions to ensure the community acceptance, mainly based on public 
engagement mechanisms and innovation stakeholder coalitions. 1) For the RRI-Open Science pilot, we have 
designed it in a way that it can be considered as an RRI product. The pilot is inclusive, understandable and 
the most important, it will be validated among others by the researches that will use it. This design aims at 
maximizing its impact and acceptability by the Research Community. 2) For ageing and repairing of PV 
modules, installer companies who have the professional background of using and eventually commercializing 
innovations in the PV sector will review the procedures. Three workshops held across Europe will include 
around 20 companies for this validation. 3) For the Irrigation solution, the final users are included in the 
design of the solution and in the final validation. A real Open Innovation process will ensure the acceptability 
of the solution. 4) Regarding the products that target the market in a medium term, it is difficult to test them 
against final users since they are not a final commercial product. But, as these products aims at being 
implemented among others in residential buildings, ensuring the community acceptance is a key. For this 
reason, we have set an MML that will be carried out in six countries with different socio-cultural 
characteristics, whose results will be considered during the development of the solutions. One strategy paper 
D.4.2 will detail how the innovations address the outputs of the MML. It will be distributed among 
stakeholders participating in the MML and via public repositories among other interested stakeholders. 

KPI 1: The research addresses the output of MMLs carried out in 6 countries (5 Europeans and Brazil) 
and provide a document explaining how the products solve stakeholders’ concerns. 

Market acceptance. Social acceptance can also be interpreted as market acceptance, or the process of market 
adoption of an innovation.  
(1) For ensuring the market acceptance of the Open Science pilot, an effective and targeted communication 
strategy is key. The market – in this case other researchers – can only accept the pilot if they know about it, 
preferably recommended by colleagues, and test it. (2) Regarding the ageing and repairing procedures, these 
are addressed to the civil society: PV installations. In order to create market acceptance GRECO implements 
“citizen science” to collect modules and defective material and “public engagement” to access their 
installations. That means that the final-users of the solutions will support the research from the beginning, 
mainly because they have a personnel interest in obtaining the solution. Again, the communication strategy 
is a key element in this process. (3) Companies will be also present in the Open Innovation Proccess, from 
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the selection to the validation, which in addition to the fact that the people who have to buy the solution have 
taken part also of the process, predicts a good market acceptability. A final showroom is planned to illustrate 
on the solution developed. (4) The market acceptance of novel solutions will be supported by the 
communication and dissemination strategy aiming to inform and educate about the technologies.  A mix of 
info-graphics, videos, articles and scientific papers will be produced and disseminated to the various target 
groups explaining the solutions developed. In addition, both the MML activities and the creation of a Citizen 
Science Initiative with the double mission of raising awareness and providing data, will support market 
acceptability. 
SwafS-10-2017: “The topic will provide an Open Science pilot which will become a reference for other 
scientific endeavours”. 

GRECO rationale model for Open Science has been defined based on assumptions to make it inclusive, 
validated and understandable.  
We are aware that “One size does not fit all”, but in order to become a reference for other scientific 
endeavours we bring the following aspects: (1) The project focuses on three of six societal challenges. (2) 
Research lines cover a full range of the knowledge value chain: from basic science by researching on novel 
solar cells, to applied research like irrigation systems, or the PV ageing and reparation procedures; through 
intermediate TRL lines such as micro-CPV roof concentrators or heat pumps. (3) Public-private partnerships 
have been established to deal with any kind of reluctance from these stakeholders. We will investigate, under 
which conditions PPPs are willing to participate of the RRI philosophy by sharing and providing input data 
such the requested in WP 2 , or sharing results where their products are involved as in WP 4 for high 
efficiency solar cells and CPV modules in roof. (4) Project covers the whole dimension of Open Science: 
Open Data, Open Peer Review, Open Access, Open Source, Open Educational, Scientific Social Networks 
and Open Notebooks. (5) The project demonstrates how Open Science and RRI can be applied in all stages 
of a research project not only in Action Phase. (6) Citizen Science is present in the project twice. (7) Open 
Innovation processes are tested. (8) The research has been planned taking into account the six pillars of RRI, 
but specially several public engagement mechanisms and gender actions are considered.  
KPI 2: The design, put into action and validation of an Open Science Pilot for societal challenges. 

SwafS-10-2017: “It will demonstrate how Open Science and RRI can be used to foster effective science-
policy-society interfaces to support research and innovation at various geographical levels, in Europe”. 

The multiple engagement mechanisms described during the proposal are the key to operationalize a multi-
stakeholder collaboration beyond the inherent partnerships established among the partners within the project. 
This ensures the effective science-policy-society collaboration for obtaining innovation solutions aligned 
with their expectations. This engagement as commented before, is done to target multiple stakeholders at 
different geographical level in several iterations: civil society and Governments from several countries of the 
Mediterranean Area, stakeholders from Bulgaria, Spain, Portugal, Brazil, Germany and UK in the MML; 
SME companies from Bulgaria, Spain and Portugal; and the Civil society – PV owners installation –  and 
Citizen Scientist from across Europe and outside.  

SwafS-10-2017: “It will foster socially responsible citizen science approaches embedding the concept of 
RRI”. 

Responsible Citizen Science will be achieved through a creative process in which Citizens and other 
Stakeholders through a Public Engagement Initiative will design the Citizen Science mechanism for 
contributing to the research on high penetration of Photovoltaics into the society. According to the 
recommendations on a paper of  Nature [41], participants will anticipate their political interest on 
volunteering with the action to ensure the Ethics of the initiative.  

SwafS-10-2017: “It will provide EU leadership in this emerging practice of science, within Europe and in a 
wider global context” 

Leadership is a process by which a person influences others to accomplish an objective and directs a 
organization or a society in a way that makes it more cohesive and coherent. The main question arisen here 
is How do we measure leadership and What constitutes good leadership? In our opinion the definition of a 
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good leader must be measured against the level of impact of the results (scale of results), quality of impact 
(are the results generally thought of as good) and the method of impact (the “journey”, “the experience”). 
According to this assumption, GRECO will help the leadership of Europe within EU and in a wider global 
content as described next: 

Level of the impact of GRECO pilot.  The consortium of GRECO has strong connections with the most 
important research institutions in Europe. Just referring to running projects, we can count multiple contacts 
with 15 of the top 100 organisation leaders of H2020 grants75.  For instance: CHEETAH 609788: Imperial 
College London, Fundación Tecnalia, Fraunhofer, Commissariat a l Energie Atomique et aux energies 
alternatives, CIEMAT, Forschungszentrum Julich and Agencia Estatal Consejo Superior de investigaciones 
científicas), AMADEUS-FET 737054 (Consiglio Nazionale delle Ricerche, Foundation for research and 
Technology Hellas), HEIRRI 666004 (Aarhus Universitet, University of Bergen), REELCOP 608466 
(CIEMAT), NANOPV (SINTEF, Consiglio Nazionale delle Ricerche), etc. By activating both the use of 
hundreds of personal links in and outside Europe, and a communication strategy that will use a range of 
different dissemination channels, including workshops, web communication and social media, GRECO 
expects to reach several thousand scientists on different levels. Many of these are likely to be young 
researchers or still students who are interested in Open Science. Some of them will act as engaged followers 
or leaders in this field, and will not only spread the results of GRECO but implement them in the practice of 
science on a global level.  The international dimension outside Europe is also ensured by the participation of 
Universidade de São Paulo (USP) which is the largest University in Brazil and one of the most prestigious 
higher education and research institutions in Latin America.  
Quality of the impact of GRECO pilot. The review process of the pilot done through a qualified Social 
Advisory Board, a workshop with relevant RRI stakeholders in Brazil, the inclusion of a multi-geographical 
dimension (Africa, Brazil, European Eastern Countries, European South Countries and European West 
Countries) and the role of women in the project, are three keys to convert the rationale pilot of GRECO into 
a RRI product itself, ensuring the quality of the leadership. 
Method of Impact. GRECO wants to provide EU a leadership not only quantitative but also qualitative. 
Stakeholders must feel that the pilot has had some benefits and it is not another “bureaucratic” issue. GRECO 
has planned surveys to the different stakeholders from EU, Africa and South America that we will reach 
through the different actions in order to analyse their experience. 

Table 6 Actions in GRECO proposal to fulfil the expected impacts specified by the call. 

o Other impacts 

From an environmental perspective, the Technical Solutions of GRECO aim at providing a more sustainable 
use of the natural resources. To this end, the Environmental Impact of our solutions can be measured 
(translated into a social language) against the following Key Performance Indicators: 

KPI 3: Novel solar cells developed can provide around 50% more of energy than current ones in PV-modules 
in urban applications. This directly translates to the number of people that can receive solar energy for a given 
number of modules, that is, if a given installation was dimensioned to power 100 houses, now it could power 
150.   

KPI 4: A 5kW microCPV system demonstrates that is able to provide energy to cover energy needs for urban 
buildings up to 7 stories in a scheme of a Zero Energy Emissions. 
Innovation Products developed in the frame of GRECO will impact in the European Competitiveness. This 
will be reached thanks to a careful dissemination and exploitation policy that we will explain in the section 2.2. 
This competitiveness can be measured against the following Key Performance Indicators: 
KPI 5: An operating prototype of heat pumps at TRL5 that will allow to file a patent for further exploitation. 

KPI 6: The solution ideated for Irrigation will be patented and contacts with companies interested in its 
commercialization are made. 

Barriers and framework conditions 

-Regarding the adoption of the Open Science pilot, change researchers’ minds to adopt RRI-Open Science is 
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maybe the most important obstacle to GRECO. To overcome this barrier, GRECO has designed an inclusive, 
understandable and validated pilot that will be disseminated through different channels. 

-Regarding PV products, it is true that there are clear declarations of support at all the levels about the integration 
of renewables in the energy system, so it would seem that the obstacles are non-existent. But at the end of the 
day there are many examples in which national and regional regulations do not follow those declarations and 
put barriers in practice to the deployment of PV, for example by the establishment of specific taxes to the 
electricity inject to the grid, by complicating the community ownership of PV systems, etc. These barriers may 
restrain the quick implementation of some of the project results, but we think that they will not capable of 
stopping PV. In particular, in the case of our products, it will be even more difficult to stop them after the 
society validation implemented in the project. 

2.2. Measures to maximise impact 
2.2.1.  Dissemination and exploitation of results 

 

Our Plan for the Exploitation and Dissemination of Results (PEDR) will be the basis for a wide dissemination 
and exploitation of the project results supported by a good strategy of communication while ensuring an 
effective protection of knowledge. It will be issued as deliverable in month 3, together the communication 
master plan, as a single deliverable -PEDRC-(D5.2), reviewed on a periodic basis (every 6 months) taking the 
opportunity of the semester project meeting and the semester report forms in order to ensure its maximum 
effectiveness. We will submit an interim deliverable (D.5.3) and a final deliverable (D5.4) with the actions and 
the development of the Plan. PEDRC Plan will be a useful tool for the Consortium to manage appropriately the 
results obtained in the project and maximize its impact through a good communication. It will contain our project 
strategy with concrete actions to reach its objective.  
In order to identify and properly apply concrete dissemination and exploitation actions, and at the time deal with 
the management of the intellectual properties of the Consortium, GRECO counts with an Innovation Manager. 
This person is included in the team of the Coordinator and her expertise will improve the valorisation of all the 
innovation outcomes developed in GRECO. She will be responsible for the preparation of the PEDR and its 
update.  The Consortium will also be supported by the Unit for Support for Technological Innovation (CAIT) 
at the UPM. It was created in 2010, has the main mission of speeding up the innovation through several activities 
that facilitate the development of new business, the attraction of financial resources and the deployment of novel 
spin-offs. The Unit has already studied more than 3000 ideas and has created 188 companies with an investment 
of 47M€ It’s worth mentioning in this respect that the Group coordinating this proposal was awarded 
respectively in 2012 (WebPV) and in 2015 (SILSTORE) with the first and the second prize within the Business 
Creation Competition organized at the UPM, which demonstrates the expertise of the Coordinator in the 
valorisation of technologies and the entrepreneurship spirit. 
A form, with a layout similar to the one shown in Table 7, will be completed with the inputs received from the 
partners through the “semester report form, SRF” (pág. 62). The form will be a useful tool to track each of the 
results obtained every six months, keeping the Consortium updated about all intellectual property rights 
(IPR) during the project implementation. During the writing of this proposal, as described in the IPR 
management, the ownership of the foreground has been already agreed. 
Data in this Form will also serve to anticipate and highlight the areas where exploitable results might appear 
and determine the best approach to protect the generated knowledge: copyright, utility model, trade secret, 
undisclosed information, patent filling, etc.  Once the knowledge has been protected, GRECO PEDR will help 
us to identify how to perform a proper exploitation and dissemination of the research outcomes. Moreover, 
at this point we should also consider the general spirit of GRECO, if the knowledge has been protected and/or 
are not affected by IP issues, this must be opened through the different ways described. 

WP Partner Result (1) 

 

Type (2) Uses 
(3) 

End-Users 
(4) 

Dissemination 
/ Exploitation 
(description) 

(5) 

Due 
month 

Further steps 
after the project 
ends (6) 
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Table 7. Layout of the PEDR Form to be completed in order to identify the foreground and establish the actions to 
be taken in the Plan for the Exploitation and Dissemination of Results. 
 
(1) Results (Foreground): see in point 2. 
(2) Types of results. Different types of final and intermediate results will appear during GRECO research: 

• Presentations. Presentations used in internal meetings, in conferences, in the training sessions etc. 
• Documents. Different Reports and Deliverables. 
• To be defined i.e. images. We are referring to the type of result produced by the Citizen Science 

Initiative.  
• Analytic results: MML results, including a disregard by sex. Surveys. 
• Software. At least one software for modelling solar cells is planned during the project in WP4. In WP3 

the three possible investigation lines planned will develop simulation tools. 
• Algorithms. Control Algorithms will be developed in WP4 for heat pumps 
• Technical Characterization Data: In WP2 we will characterize again some power plants already 

measured in the past (again measuring both the STC power of the generators and the efficiency of the 
inverters). In WP2 also, we will have the characterization data of the repairing modules.  In WP3 we 
will have the data from the different case studies. In WP4 data from the characterization of the 
concentrators (real-time data access). In WP4 also, data from the characterization of the solar cell. 

• Models. In WP1, the GRECO rationale model. In WP2 an ageing model is planned. In WP3, depending 
on the solution proposed by the irrigators, could be a model. In WP4 several models will be develop for 
CO2 and energy outputs of the solar cells, CPV concentrators and the heat pumps. In WP4 there will be 
also business models for the different technologies 

• Database. Open database PV metrics for metal-halide perovskite.  
• Fabrication recipes. In WP4 for the fabrication of solar cells a recipe must be developed. 
• Prototypes. In WP3 one of the possible results is a prototype. Heat pumps aim at developing a prototype 

at TRL5. And one of the WP3 products could be a TRL5 prototype. 
(3) Uses: research, commercial, investment, social, environmental, policy-making, setting standards, skills, 

educational training. 
(4) End-Users: At the moment we have identified the following main targets for dissemination and exploitation. 

These are: (1) The European Commission, (2) Policy-makers, (3) Industries: PV Irrigation industries, (4) 
Researchers, (5) Citizens; and PV Civil Society including: (6) SMEs of photovoltaic installers (7) Irrigator 
Community, (8) Energy-consumer associations, (9) PV plants owners and (10) Environmental 
Organizations. 

(5) Exploitation and dissemination actions are explained below. 
(6) Further steps after the project ends: Promoting acknowledgment (logo in visuals or citation in papers) to 

GRECO for its background in further R&D activities, encourage the dissemination activities for the latest 
results, foreground protection through different IPR tools, exploitation according to the analysis of the 
Business Plan. 

 
EXPLOITATION 

First step for any result after due IP protection is to decide whether this has an exploitable potential.  This step 
is essential for GRECO in order to verify that Open Schemes in Science do not preclude of proper 
exploitation to ensure the European competitiveness.  
The final expected results of GRECO are of a great variety, so their exploitation needs to take different 
approaches. The exploitation plan for the results of the Project is the following: 
WP1. The model of Open Science will be exploited by the Organizations of GRECO Consortium. UPM, UPF, 
UEVORA, CLSENES, HZB and RLI, will improve their knowledge and skill capacity for the provision of 
socially acceptable solutions during their investigations (from global to local ones). In addition to this, the whole 
Consortium expect to acquire the know how that will put it ahead of its competition when bidding for the design 
and delivery of technology enhanced solutions in the public sector calls. This knowledge and skills will be also 
applied by GVal to improve the competitiveness of the public calls that as a policy-maker launch, and make it 
extensible to other Governments from areas of InterMediterranean regions through a proper dissemination. 
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As a result of WP1 a Citizen Science Initiative is launched, which will be defined in an Open Innovation process. 
The aim is to collect data that show real user experience and the penetration of Photovoltaics into society. Results 
will be used by UPM, UEVORA, CLSENES, HZB and RLI in their investigations to define dissemination 
actions in proper regions according to the data received, or redefine the technical characteristics of their products 
according to new niches for photovoltaics that people can found.  
Results from the MML will be used by UPM, HZB, CLSENES, RL and INSOLIGHT in order to align their 
products to the needs of the society. The sex dimension regarding the major integration of PV will be used 
especially by GVal and the InterMediterranean Community when planning roadmaps or policies on energy. 
WP2. The ageing model will be distributed among the civil society of PV (installation owners) who will exploit 
the model in the production estimation of their installations as a base for further negotiations with PV investors. 
The repairing procedure will be exploited by photovoltaics installers companies. Because of that, a proper 
communication policy to reach them through different workshops has been established, and the dissemination 
via a video-tutorial is also planned. In addition, GVal will exploit both models that pursue to demonstrate major 
energy production by the PV installations, for the political assessment reports they produce on the more 
sustainable use of the energy resources, as well as for the planning of energy roadmaps in the region of Valencia. 
WP3. The exploitation of the technology will be done by the civil society of irrigators. A showroom is planned 
by EIC in order demonstrate the technology to the whole community of irrigators. EIC will contact with the 
technology validated by the end-user community, with companies of the irrigator sector in order to explore their 
interest in fabricating and commercializing the final device at TRL-9. 
WP4. The creation of a spin-off company, or other model, to exploit the final results of this WP, it is a matter 
that cannot be elucidated right now. UPM has a wide range of commercial contacts for exploiting the technology 
as demonstrated by more of 35 years working on the deployment of the PV technology that can be used at due 
moment. RLI is quite close to different stakeholder in Germany and, HZB is a centre of reference for several 
companies worldwide. In addition, INSOLIGHT is a partner of the Consortium, and as a module manufacture 
has interest on the exploitation of new applications of their products in novel market niches, such the houses’ 
roof or the exploration of the incorporation of novel solar cells in high efficiency PV modules. So channels for 
exploitation are established, that’s why we propose to work on Businesses Plans during the project and deliver 
them together with the final exploitation report (D.5.4). During the execution of the project, the Consortium will 
make a proper decision about exploitation actions. 
Regarding intermediate results, RLI will develop several CO2 and energy models for the different technologies. 
These models will be especially exploited by the photovoltaic community thanks to their integration into the 
open tool PV-lib. UPM will develop a simulation tool software to design novel solar cells and HZB will create 
an Open database which will PV metrics for metal-halide perovskite. Both will be exploited by the whole PV 
community through their archive in Zenodo. Real data access for micro-CPV will be exploited by Governments 
such as GVal in the definition of energy policies. 
WP5. Presentations, public deliverables, brochures, the guide for Open Science Rationale Model, etc, will allow 
to partners of the Consortium the exploitation of their own identity as participants of an European Project for 
marketing actions. 

DISSEMINATION 
Once knowledge protection actions and exploitation plans are established, GRECO will deal with the 
dissemination. It must realized that the process for implementing any research outcome begins with awareness, 
when potential users learn about the products, tools, or findings and gain some understanding about how they 
work.  

OPEN ACCESS 

GRECO is a pilot of OPEN SCIENCE, so Open Access and Open Data are part of the philosophy of the Project 
as we explained in previous pages (section 1.3 Methodology). The adoption of an Open Access policy in 
GRECO is not only affecting papers published by the Consortium, but also to deliverables or reports generated 
by the Consortium and identified as public. Open access to all scientific publications will be guaranteed by self-
archiving (“green” open access), i.e. the articles published within the project will be made available online in 
the project web site, in the publication open repositories of each Consortium partner, and in ZENODO, 
considering both, the embargo period which may be requested by the publisher and the six months deadline 
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requested by the Commission. Depending on partners and on the possibility to charge relative expenses, “gold” 
open access, i.e. immediate open access by the publisher to articles as published, will be also implemented. 
Academic partners have allocated a specific item budget on “gold” open access publications. 

DISSEMINATION ACTIONS 

In Table 8 we describe the dissemination actions planned by the Consortium. 
DISSEMINATION ACTIVITIES 

Results (the most 
relevant) 

Tools Targeted groups Channels 
1 2 3 4 5 6 

GRECO rationale 
model 

2 Scientific Publications, 2 
Presentations, 1 poster, 1 Video-
abstract, 1 Final video, 1 
Practical guide for researchers, 
Final Brochure. 

      Journals, International Conferences, 
Final Conference, Workshops, 
Website, Social Networks, Public 
Repositories, SAB, Mailing lists and 
newsletters. 

Citizen Science 
Initiative Results 

1Scientific Publication, 1 app, 1 
final video 

      Journals,  Final Conference, Website, 
Social Networks, Public Repositories  

MML results 1Scientific Publication, 
1Conference Contrib., 1 Public 
Deliverable (D.4.2) 

      Journals, Conferences, Final 
Conference, Website, Social 
Networks, Public Repositories. 

Business models Deliverable (D5.4), 1 
presentation 

      Final Conference, Website, Social 
Networks, Public Repositories, SAB 

Software PVLIB, 1 presentation       Final Conference, Website, Social 
Networks, Public Repositories, SAB 

Technical 
Characterizations 

1Scientific Publication, 1 
presentation, 1 poster. 

      Journals, International Conferences, 
Final Conference, Public 
Repositories,  

CO2 and Energy 
Models 

1Scientific Publication, 1 
Brochure, 1 poster 

      Journals, Final Conference, Website, 
Social Networks, Public 
Repositories, IMC 

Ageing model 1 Deliverable (D.2.2), 1 
Presentation, 1 Brochure 

      Final Conference, Website, Social 
Networks, Public Repositories, SAB 

Repairing 
solution 

1Presentations, 1Deliverable 
(D2.2), 1Video-tutorial, 
1Brochure 

      Final Conference, Website, Social 
Networks, Public Repositories, 
Workshops, SAB 

Novel solar cell  1Scientific Publication, 1 
presentation, 2Video-tutorial, 
1Brochure 

      Journals, International Conferences, 
Final Conference, Website, Social 
Networks, Public Repositories, SAB, 
IMC 

Micro-CPV 1Conference Contrib., 
1Deliverable (D4.5), 1Brochure. 

      Journals, Conferences, IMC, Final 
Conference, Website, SAB, Social 
Networks, Public Repositories, SAB 

Heat Pump 
Prototype 

1Video-abstract, 1Scientific 
Publication, 1Deliverable 
(D4.6), 1Conference Contrib, 

      Journals, Conferences, IMC,  Final 
Conference, Website,  SAB, Social 
Networks, Public Repositories, 

Irrigation 
Solution 

1Video-abstract, 1Presentations, 
1Brochure, 1 deliverable (D.3.2) 

      Final Conference, Website, Social 
Networks, Public Repositories, 
Wokshops, SAB, IMC 

Fabrication 
Receipts 

Included in 1Scientific 
Publication, Included in 1 video-
abstract, 1 presentation. 

      Journals, Conferences, Final 
Conference, Public Repositories 

Table 8.Dissemination activities intended by GRECO describing , tools, targets and channel. (1) EC, (2),Policy-
Makers, (3) Industry, (4)Researchers, (5) Citizens (6) Civil Society. 

Dissemination Tools 
Scientific Publication: The Consortium aims at generating at least 8 scientific papers. In this context, the 
Coordinator, jointly with the partners, will submit at least two papers during the execution of the project, one at 
the beginning and another one at the end, introducing the project as a whole and commenting on its objectives, 
results and achievements. 
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Deliverables: The Consortium will generate some deliverables as a result of the work done in the different 
tasks. These deliverables will be disseminated to the Commission Project Officer, referees and partners of the 
project. And depending on their public status through different media to reach the targeted audience. 
Videos:  Several audiovisual products will be developed during the project and produced in professional HD 
broadcast standard. GRECO will create three video tutorials and 3 video-abstracts (in English). These will be 
prepared and disseminated properly in an Open Scheme by Internet and Social Networks in order to reach the 
worldwide stakeholders of PV: PV investors, PV installers, PV Plant Owners, PV Consultants, PV companies, 
PV policy-makers, etc. 
The planning for these videos is: 

1. In collaboration with WP2, one video-tutorial on the procedure to repair a PV module on-site in M24.  
2. In collaboration with WP3, one video-abstract explaining the irrigation solution obtained. The video 

will be the basis for the final showroom so it must be ready in M28.  
3. In collaboration with WP4, one video-tutorial regarding the procedure for manufacturing a solar cell in 

M26, and one video-tutorial regarding the procedure for measuring solar cells M30. One video-abstract 
explaining the heat pumps and the impact on the energy production for a building in M32 

4. For WP1, one video abstract in month 20 where the Open Science Pilot of GRECO is detailed.  
At the end of the project, a final video on the results of the project will be produced. The final video will target 
policy-makers, researches, stakeholders, industries, companies, etc. at large so that they can identify, understand 
and begin to apply the results of the project with a special focus on Open Science. The aim of the final video is 
to become an important tool also for the exploitation of the project’s results. The final video will be produced 
in the last months of the project and be presented at the final conference in Month 36. The final video will be 
produced in English only, as the target audience are researchers and policy makers interested in Open Science, 
who are expected to have a good knowledge of English. The video will be featured on the project’s website and 
the various social media outlets (twitter, facebook, youtube) and shared by the project partners. The high 
production quality video will be used by the consortium well beyond the end of the project, continuing the 
development and adoption of GRECO solutions. 
Practical Guide for researches: Rationale approaches for using Open Science and RRI in research 
projects (D.1.2). In M26, GRECO partners will publish this guide, that is aimed not only for policy makers or 
Open Science advocates, but also for researchers who want to adapt these principles in their current or future 
research activities. A limited number of copies of the report will be printed, and it will be published online and 
disseminated through public repositories, the workshops, the final conference, the website, through mailing lists 
and newsletters, and social networks. 
An app. This will serve to display the results from the Citizen Science Initiative and it will be developed together 
with the Citizen Science Initiative by UPF. The target audience are researchers, engineers, policy makers, 
industry representatives, civil society organisation and the general public. 
Presentations. These will be prepared to explain the content of the project results in the conferences or other 
events. These presentations will be visually attractive and the language can be tuned depending on the audience. 
The Consortium will do their best to deserve an oral or plenary presentation in these conferences. The 
Consortium aims at 7 participations in Conferences.  
Posters. These will be visual cartels for presenting GRECO solutions in conferences. ESCI will support GRECO 
partners, in particular in the creation of compelling poster presentations. 
Infographics. In order to explain complex information effectively and in an eye-catching format infographics 
will be designed demonstrating key concepts, interoperability issues, best practices and results. These are highly 
useful in many scenarios, including twitter, presentations, postcard flyers and posters. An initial series of three 
infographics will outline the key concepts of WP2, WP3, WP4 and their specific concepts in terms of Citizen 
Science. A further three info graphics will be produced towards the end of the project to profile key results and 
give clear calls to action. They will illustrate the open science concept of GRECO and how it could be adapted 
to other research areas. The target audience for the second set of infographics are researchers, engineers, 
students, policy makers and any citizen with interest on science. They will also serve for the exploitation of the 
project. 
Brochure. A project’s brochure towards the end of the project, when tangible results become available will 
be published. The objective is to include the key results achieved by GRECO to support exploitation activities 
also beyond the project. 
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PV-lib: CO2 and energy outputs models will be integrated into PV-lib open software, to ensure its dissemination 
among the PV community. 

Offline channels for dissemination. 
Journals: The common way researchers disseminate scientific results is throughout papers in journals. We will 
combine high-impact of journals together with our policy for Open Peer-Review. Open Access is ensured 
through gold or green way. Online journals such as PLOS are interesting for the dissemination of the rationale 
pilot.  
Conferences Here the effort must be focused on a few well-established key conferences to increase GRECO’s 
visibility such as for example: the E-MRS Conference (60 countries represented, >3000 participants, 
multidisciplinary but with sections for materials and photovoltaic devices); the EU-PVSEC (77 countries 
represented, >2500 participants: 50% scientifics-40% industrials and engineers, Focalized in PV), the IEEE PV 
Conference (>1500 attendees, focalized in PV with11 technical areas); the International Conference on Silicon 
Photovoltaics (31 countries, >350 attendees, Si-PV area). GRECO will also aim to be present at conferences 
around the topic of RRI, such as the annual International Open Science Conference, or the 7th World Conference 
on Research integrity (500-750 attendances) that will take place in 2019. 
Workshops: A workshop will be organized in Brazil to present GRECO model and get the validation of 
GRECO methodology with relevant stakeholders. The six different workshops devoted to training on RRI (see 
communication) will count with a session of one hour to disseminate among the attendances the GRECO 
rationale approach. 
Final Conference: In M36, a final event will be organised to present all the final results of GRECO, and the 
future perspectives of Open Science approach in Europe and beyond. It will be open to a wide audience including 
stakeholders, public authorities, utilities, students, researchers and European institutions. The aim is to attract 
approximately 50/100 people to this event. The Innovation Manager will be responsible for the content of the 
conference. Some relevant European Stakeholders on RRI will be invited. At least two relevant speakers will 
be invited to contribute to the conference. GRECO will pay their travel and subsistence allowance. 
SAB/EU Platforms. Members of the SAB will be the channel to disseminate the pilot in their respective 
European Platforms, Energy Associations, or Consumers Organizations. This strategy of dissemination among 
equals is a value of GRECO in order to ensure a higher impact in the targeted audience. 
The Intermediterranean Commission (IMC). GVal acting as a chairman of the Energy and Water group of 
will disseminate the results of the project among the partners of the IMC by presenting the results of the project 
in one of the meetings of the group. In this case, the dissemination is carried out from a Government to other 
policy-makers, which will enable an easy dialogue and major impact of this dissemination. 

Online channels for dissemination. 
The website is planned for M3 and will be a reference point and anchor for GRECO online content and outreach 
activities. It will explain the context, developments and ambitions of the project to our stakeholders and the 
general public. In order to keep a continuous and current information flow from the project to the public at large, 
the website will contain articles about GRECO topics, interviews with experts from within and outside the 
project, and press releases about project highlights. To facilitate collaboration and productivity for the 
consortium, a protected space will feature appropriate working documents, reporting and non-public 
deliverables.  
Apart from cookies policy to record visitors traffic, high value and interest reports or deliverables will require 
visitors to volunteer by leaving some basic contact and profile information, allowing the project to track and 
measure, as well as to perform targeted follow up to increase impact. Proper notice on the management of data 
will be given. 
Public Repositories. Inherent to the Open Access and Open Data policy described below, a dissemination of 
all documents or data by archiving them in a public repository is ensured. 
Social networks will be used to inform and stay connected with the professionals, policy makers and scientific 
community.  In the professional domain, LinkedIn will be used to host a ‘company page’ to feed with project 
news and developments and targets invited to follow. The platform’s 106 million unique monthly visitors will 
also generate healthy organic search and reference for GRECO content, with an additional possibility to use the 
sites ‘pulse’ publishing features. The project dissemination strategy will also identify high-value specialist 
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groups relevant to the project and post in these forums. Rather than trying to create a GRECO group from zero, 
content will be placed where a highly interested and well-populated community already exists.  
A productive platform to listen, observe, seek dialogue and interact with professionals, EU and national policy 
makers, academia and the scientific community is Twitter. GRECO will begin and maintain a lively twitter 
feed to: (1) Identify stakeholders and influencers, building lists to help strategic and geographic segmentation;(2) 
Distribute GRECO original content; (3) Attract and maintain the interest of key influencers and thought leaders; 
(4) Enhance and amplify presence before, during and after events. In addition to the project account, a range of 
proactive twitter users – both company and individual professionals– within the consortium, will support these 
activities. Further to these, youtube will be used to host the videos. And GRECO editorial content will be pushed 
to a number of networks for science, technology and specialist media. These include sites such as pvEurope, 
ehpa, ScienceDaily and AlphaGallileo, where highly interested professionals and media source a lot of their 
content for further use and distribution to their own audiences and followers.  
With a constantly evolving social media landscape, GRECO will remain open to using any appropriate social 
media network or tool to meet the right target audience. Particular attention will be paid to social broadcasting 
tools like periscope, facebook live or USTREAM. These platforms can make meetings and content an online-
offline hybrid experience at the touch of a button, reaching new participants, spheres of influence, and making 
project consortium members broadcasters of their own. 
The dissemination team will support exploitation workshops and conferences and coordinate social network 
support to amplify the project’s presence at these events. This will include a twitter ‘Storify’ or similar online 
story book tool to compile and add profile. 
Open Access channels and platforms such as Research Gate, Academia.edu, Mendeley, ResearchID or others 
will be used to support transparency and share insight.  
Mailing list and newsletters: Specially devoted to the dissemination of  GRECO model among researchers, we 
will select up to 100 relevant projects of different societal challenges to contact the coordinator and send an 
electronic version of the Practical Guide for Researchers. We expect they disseminate the guide among their 
partners through mailing lists or newsletters of their projects. Members of the Consortium will also use their 
contacts in USA, Norway, Japan, Brazil, Morocco or Australia to send a copy of the guide to researchers of 
these countries. We expect a direct distribution to at least 50 relevant non-EU researchers.  

Monitoring Dissemination. 
Dissemination impact can only be maximised if the impact of the actions can be measured. There are many tools 
to keep the dissemination record of the project such as detailed analytics for web statistics or number of uptakes 
from multiplier platforms. For events, records of number of participants and participants’ satisfaction 
questionnaires will also be used.  ESCI and UPM will define the relevant tools at the beginning of the project 
to grasp the impact of GRECO. The Consortium will study the impact of the dissemination measures every six 
months and review its dissemination success and adjust it if needed in M24. In Table 9 an overview of the 
indicators defined for some activities is shown. 
 

 M1-M12 M13-M24 M25-M36 
Social media strategy 
Digital distribution 
targeting consolidated 
platforms 

twitter:  300 
followers/40 RT 
YouTube: 1000 views 
LinkedIn:80 follower/20 
posts 

twitter: 300 followers/ 
30RT 
YouTube: 2000 views 
LinkedIn:160 followers/60 
posts  

twitter: 400 followers/40 RT 
YouTube: 2500 views 
LinkedIn: 220 followers/80 
posts 

GRECO Project 
Website: Digital 
‘anchor’ for project 

Web-stats: 300 visits/ 
month 
Av. Session: > 2 
minutes 

Web-stats: 400 visits/ 
month 
Av. Session: > 2 minutes 

Web-stats: 400 visits/ month 
Av. Session: > 2 minutes 

Publications 1 paper 2  papers  3 papers 
GRECO print 
materials: Distribution 
at prof, academic, EU, 
Int. & local events 

1st and 2nd  info-graphic 
postcards: 1.000 

3rd and 4th info-graphic 
postcards:  1.000 recipients 
 

2nd Flyer/brochure: 1.000 
recipients 
5th  and 6th  info-graphic 
1 Guide: 300 recipients. 



                        43                                                   template v20170130 

  

National & 
International events / 
year 

Local stakeholders, 
citizens, EU, scientific 
& business 

2 presentations of 
GRECO in intl. 
congresses: 500 
recipients 
2 Open Science 
workshops with 30 
participants/each 

 

2 presentations of GRECO 
in intl. congresses: 500 
recipients 
2 Open Science workshops 
with 30 participants/each 
1 presentation of GRECO 
to an European Platform. 
1 presentation of GRECO 
to Brazil stakeholders. 

3 presentations of GRECO in 
intl. congresses: 500 
recipients 
2 Open Science workshops 
with 30 participants/each 
1 presentation of GRECO to 
an European Platform. 
1 Final Conference: 50-100 
attendees 

Innovative video 
content 

 1 video abstracts 
Continued social media 
reach & (re)promotion 

2 video abstracts 
3 video tutorial 
1 Final Video  

Table 9. Indicators for different dissemination strategies 
 

DATA MANAGEMENT PLAN 

To deal with this task we will follow the scheme of DMPonline and the Data Management Plan (DMP) will be 
presented in month 6 (D.5.1). 

What types of data will the project generate/collect? 

• The data, including associated metadata, needed to validate the results presented in scientific publications 
(underlying data); 

• Other data, including associated metadata, to be developed by the project. This refers to specifications of 
the system and the services it supports, the datasheets and performances of the technological developments 
of the project, the field trial results with the KPIs (Key Performance Indicators) used to evaluate the systems 
performances, meeting presentations, demonstrator videos, pictures from set-ups, lab records, schemes, 
technical manuals, data from public engagement initiatives, economic data on the cost of the Open Science 
actions, data from the Citizen Science Initiative, business models, live data of the micro-CPV demonstrator, 
open database from the review of perovskites, etc. 

What standards will be used? The format of the data generated will be mainly electronic, but some primary 
data records can be also found handwritten as an example when beneficiaries use lab notes in a daily basis. 
GRECO project will ensure that all electronic files follow the FAIR policy. The main format of electronic data 
in order to ensure their accessibility will be any of the included in the IANA Myme Media Types. 

How will this data be exploited and/or shared/made accessible for verification and re-use? If data cannot be 
made available, explain why. There will be three different actions. One devoted to ensure OPEN DATA that 
will be supported through ZENODO repository. This approach will be followed for those data without IP 
concerns. A second one, in which data will be stored at the computers of researches with a back-up routine at 
the Institutions servers. In addition, through Task 1.4 FAIR data inside the Research Organizations, GRECO 
will implement an interface based on the Open Source database code Firebird at the Solar Energy Institute –
UPM-. This will allow to analyse its validation as Open Notebooks while ensuring a FAIR data policy for data 
generated by UPM. The third one is related with the data of the Citizen Science Initiative. Data collected during 
the Citizen Science Initiative will be securely stored and protected at the UPF servers. Information obtained will 
be recorded so that subjects cannot be identified, directly or indirectly. The participation of subjects will only 
happen following established Ethics considerations, and participants will have to freely sign an Informed 
Consent document 

How will this data be curated and preserved?  For Open DATA, ZENODO counts with a technical 
infrastructure that ensures data security and long term preservation. The interested reader can check the terms 
at http://about.zenodo.org/infrastructure/. For any data in internal servers, GRECO will define a proper curation 
and preservation of data in the servers of the Institutions. As a general rule of thumb GRECO will ensure data 
safely-kept during 5 years after the end of the project and then it will be destroyed. 
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How will the costs for data curation and preservation be covered? ZENODO is a free resource, so the 
Consortium will not generate any extra cost because of its use. Internal data will be stored in servers of the 
Organizations and they run assuming their maintenance with overheads of the project. Regarding, the internal 
repository of UPM, this will be charged to the project since GRECO aims at analysing the use of Open 
Notebooks inside the Research Organization and will report to the European Commission on the experience as 
a part of the RRI demonstrator. The program will run on a basis of an annual-licence fee. The program will not 
be longer available after the end of the project unless UPM will pay annual-licenses to keep it active. So, we 
will explore ways to get some funds after the end of the project to keep it active. However, although archiving 
new data will not be allowed, the access to old data through the interface is always ensured as the data are 
allocated in servers of the Institution. Finally, storage of data for Citizen Science during 5 years after the end of 
the project is already covered. After this period, data could be transferred to UPM, who will have to assume the 
cost of preservation to ensure their exploitation in PV research if appropriated). 

Strategy for IP rights management 

The IP rights management will be regulated by the principles established in the Consortium Agreement, which 
will be established, if the proposal is granted, before formalizing the Contract with EC. The general rule accepted 
by the partners at the moment of the proposal submission consists in following the DESCA model, including 
the following points: 

• Background: The basic principle ruling this proposal is that the background that is brought into the 
project will remain the property of the partner involved. Those partners making available pre-existing 
know-how during the project will specify any conditions for access thereto in the Consortium Agreement. 
The background information and knowledge (including inventions, databases, etc.) held by the 
participants prior to their accession to the EC grant agreement, as well as any intellectual property rights 
which are needed for carrying out the project or for using foreground held by the consortium, or indeed 
by third parties, have been defined in the project preparation. In the case of the latter, a comprehensive 
review of “prior art” and patents has revealed that to date there is no relevant background held by third 
parties that is needed for implementing the research or using the foreground. 

• Foreground The foreground developed on stand-alone basis by a party, belongs to such party. The owner 
shall be entitled to transfer its foreground to third parties without prior permission from other parties. 

• Addressing IP and dissemination conflicts 
Dissemination may conflict with IP rights. In this case, IP protection must prevail. Hence, in order to prevent 
dissemination jeopardizes IP rights, partners will have to inform the Consortium of their intention to publish 
their foreground. Publication can be impeded if other contractor can show that the secrecy of the foreground is 
not guaranteed. Where the foreground is capable of industrial or commercial application and its owner does not 
protect it, the Consortium may, with the consent of the beneficiary concerned, assume ownership of that 
foreground and adopt measures for its adequate and effective protection.  
To avoid conflicts, the publication of papers containing data of potential commercial value must be announced 
by e-mail with request of confirmation of reception to the Coordinator who will distribute among the partners 
for the case there some partner find a violation of its IP rights. The announcement of the intention to publish is 
to be done announcing the topic with a self-explanatory title. Any opposition must be presented to the 
Coordinator and the partner involved within 10 days of the reception of the notification (by e-mail), explaining 
which fact of commercial value to which the opponent has rights is presumably revealed with the publication 
and how to avoid this violation (usually by omitting some detail in the publication). Usually the problem will 
be settled amicably among the partners. In case of discrepancy, the Coordinator will convey the Steering 
Committee (possibly by electronic means) to settle the problem and authorize the publication with the needed 
modifications or forbid it. The partner proposing the publication is not forced to finalize it, so that partners are 
advised to announce their intention as soon as they think they are going to prepare some content. Specific 
procedures will be stablished in the Coordination Agreement. 
Concerning internal dissemination, at a first level knowledge generated by a partner is communicated to the 
other partners in the Consortium. This can occur, for example, in an informal way, through the natural 
conversations that take place among partners during project development or, more officially, during the semester 
meetings. It is typical that during these meetings, partners use presentations to describe their work and results 
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to the other partners. These presentations will be distributed to the other partners (at the meeting itself or as a 
result of the compilation made by the Coordinator in the semester report forms that later are posted in the internal 
website). At this point, partners will have to take into account: 
• The partner producing the presentation should mark every slide used that he or she considers sensitive with 

the word “confidential”. This implies that other partners proposing to reuse this slide or its content (i.e. for 
dissemination purposes) should ask permission from the author before using it. A positive response to an 
email sent by the person requesting permission will suffice. 

• Those slides not marked as “confidential” can be used freely by the other partners in the Consortium for 
dissemination purposes. It is recommended, however, that if the partner proposing to use it realizes that the 
slide contains sensitive information, even when not market as “confidential”, the partner should still ask the 
author for permission. Requesting for permissions is good practice and recommended anyway 

The same principles rule any internal report or working document produced during the project. Pages should be 
marked clearly with the word “confidential” when the dissemination of the content of the page or a part requires 
permission from the author. Request of permission by email among the partners will also be sufficient in this 
respect. When a complete report is confidential, author(s) should clearly indicate so.  
Permission to disseminate the ideas, work plan and strategies dealt with in this proposal should be addressed to 
the Coordinator, who might forward the request to other partner(s) involved as they, in good faith, consider that 
the partner has in a way contributed to the generation of the knowledge itself that is described in this proposal. 
The material placed on the public website to help dissemination for economic exploitation will be approved by 
the partner(s) involved. 
At a secondary level, it will be normal for results generated by a partner(s) to be published by that partner(s). It 
is the responsibility of the partner(s) publishing the result, and in their own interest, to take care of this 
knowledge by properly protecting it by patent rights before publications, if applicable, since it is well known 
that when dealing with inventions and procedures, these cannot be patented when they have been published 
previously. Partners in this Consortium already have experience in patenting but, nevertheless, if desired, they 
can ask the Coordinators for assistance, if desired. Once a result is published (in a journal or a patent) it obviously 
ceases to be confidential and it can be disseminated freely by the other partners. 
 

2.2.2. Communication activities 
In this section we are going to explain communication actions that GRECO will put into action with the aim of 
communicating with non-specialized audiences. It must be considered that some actions, expected to be as 
communication, have been included into dissemination since the general idea of GRECO is that the transmission 
of knowledge and awareness will be done among equals (from researchers to researchers, from Governments to 
Governments, etc.) The European Science Communication Institute will act as Communication Manager. The 
Communication Master Plan, that we draft in the incoming pages will be integrated in the deliverable D.5.1 
Key messages to communicate: 

1. GRECO Open Science pilot is a reference for other scientific endeavours. 
2. The use of Open Science and RRI approaches are a tool to foster science. 
3. Multi-stakeholder commitments to work together and share knowledge and data among each other and 

interested third parties are the way to produce Responsible Research and Innovation solutions. 
4. Citizens and civil society can add value to research projects acting as scientists. 
5. The value of adopting an Institutional FAIR data policy to Open Notebooks that prevents from 

knowledge leaks.   
6. The adoption of ageing models allows a better evaluation of the real production of a PV plant while 

ensuring Circular Economy approaches. 
7. PV modules reparation on-site favour an extended life-use of the photovoltaic installations and are 

aligned to the Circular Economy approach. 
8. PV is able to provide a novel irrigation innovation solution that ensure a better management of the energy 

and water resources in agriculture. 
9. High-efficiency PV approaches can be integrated in urban buildings up to 7 stories to become Zero 

Energy Buildings. 
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10. GRECO analyses cost and emission implications of energy supply scenarios on local and European level 
comparing state of the art PV installations with the different high-efficiency technologies. 

Targeted groups: At present we have identified the following main targets, these are: (1) Media (2) The 
European Commission, (2) Policy-makers, (3) Social Advisory Board (4) Industries: PV Irrigation industries, 
(5) Researchers, (6) Citizens; and Civil society including: (7) SMEs of photovoltaic installers (8) Irrigator 
Community, (9) Energy-consumer associations, (10) PV plants owners and (11) Environmental Organizations. 
 

COMMUNICATION ACTIVITIES 
Key 
mes
sage

s 

Tools Targeted groups Channels 
1 2 3 4 5 6 7 8 9 10 11 

 

1,2,
3,5 

SAB report, Press-releases, 
Brochure, Quick-fire 
Interviews, Original 
Journalist Article, Videos, 
A1 poster, Q&A platform 

           Websites, Newsletters and Mailing-
lists, Social Networks, General 
Assembly, Meetings, workshops. 

4 Hackaton-like contest, 
MMLs, E-leaflets, Video on 
Citizen Science Initiative. 

           Websites, Newsletters and Mailing-
lists, Social Networks, European 
Researchers Night, Meetings 

6,9,
10 

Press-releases, Brochure, 
Original Journalist Articles, 
Q&A platform 

           Websites, Newsletters and Mailing-
lists, Social Networks,Journals,  
General Assembly, Meetings. 

7,8 Press-releases, Brochure, 
Original Journalist Articles, 
Q&A platform 

           Websites, Newsletters and Mailing-
lists, Social Networks, Journals,  
General Assembly, Meetings, 
Workshops. 

Table 10. Communication activities intended by GRECO describing tools, targets and channel. 
 

Communication Tools 
Social Advisory Reports. GRECO will generate a 2-3 page report on the main activities and results from each 
semester that will be delivered to members of the SAB in advance to each General Assembly. 
Hackaton-like contest. To engage people with the Citizen Science Initiative, GRECO will imply citizens in the 
definition and design of the Initiative. To ensure an international dimension this will be organized online. To 
ensure valuable contributions and a maximum participation from people, GRECO will draw among all 
participants three prizes of one week stay in one of the European members of the Consortium, where the winner 
will learn how science is carried out in real laboratories. The plan will include the access to scientific museums 
of the city, visits to PV real installations, meetings with researchers and students and visits to other research 
organizations of the city.  
MMLs. The Mobilization and Mutual Learning Actions are designed to generate dialogue and debate among 
different stakeholders. GRECO will organize them but not only aims at listening to different stakeholders but 
also at generating outreach addressing their concerns in the D4.2 strategic paper that will send to the participants. 
Press-releases. 4 press-releases will be produced related to the beginning of the project, the celebration of the 
final conference, the results obtained in the six MMLs and the launch of the Citizen Science Initiative. In 
addition, two or three press-releases can be produced according to the soundness of the technological innovation 
solutions. The objective is to contribute to a maximum outreach of the project in non-scientific groups, i.e. 
industrial journals, energy associations newsletters, different stakeholders’ websites, students mailing-lists, etc. 
Brochure. A project’s brochure will be designed in M4 in order to provide information on printed material 
for fairs and conferences for all partners to distribute individually to potential end-users and other stakeholders 
during the duration of the project. 
Quick-fire interviews. Throughout the project, key technical experts, end users and stakeholders will respond 
to quick-fire interviews relating to their experiences, ambitions and challenges in achieving interoperability, 
optimisation and innovative solutions for PV and open science issues. These interviews will primarily draw 
attention to different target groups, to encourage people to get involved in the various aspects of the project or 
inform them about the overall objectives of GRECO. The interviewees will include both internal and external 
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experts to the project consortium. There will be three to four interviews per year and a total of 10 will be 
produced. Initially published on the project website, quotes, images and points of view expressed will drive 
social media activities and promotion.  
Original Journalist Articles. As GRECO gains momentum, a series of seven original journalistic articles will 
profile the skills, experiences, credibility and performance of the different objectives in WP1, WP2, WP3 and 
WP4 in more detail. Anchored as always on the project website, they will be shared with influential multiplier 
websites in specialist media, stakeholder networks and established online groups on platforms like LinkedIn. If 
the opportunity arises, the articles will be pitched to local, national or international mass media in the European 
Science Communication Institute network.  
Question and Answers platform to generate outreach with different stakeholders. The site will answer from 
questions to the research community on the use of GRECO model, to those related to more technical concerns 
from citizens will be answered by GRECO researchers. The annotation model of the website will allow third 
parties to contribute on the responses. 
Videos. For GRECO the aim is to grab the attention of different target groups to engage and participate in the 
project (outreach). To support this call for action an introductory video using animation and clear messages, 
will aim to capture and keep the attention of target audiences – citizens, researchers, policy-makers, 
stakeholders, industries– inciting their curiosity and driving them to read more about GRECO. This film will be 
produced within the first four months of the project and will mix case study site footage and animation. This 
video will also serve as a vital introduction for GRECO audiences, a key feature of the website and for repeated 
exploitation at external events and various social media (Twitter, facebook, youtube). This will address a wide 
range of audiences and increase awareness that energy efficiency is important for energy intensive industries. 
The videos will be produced in the main languages of the target audiences.: Spanish, French, German, Bulgarian, 
Portuguese and English. Another video with the aim of generating outreach will be produced once we have 
developed the final Citizen Science Initiative. This short, dynamic an animated video will invite people to join 
the Citizen Science Initiative. The video will be produced in Spanish, German, English, French, Italian, 
Bulgarian, Portuguese, Arabic and Chinese in order to maximizing the audience through the EC and abroad. 
The distribution of the video will be the website and social networks used by citizens. 
E-leaflets. 16 different e-leaflets will be produced during the project to support different calls and events that 
the project will announce.  

• To engage researchers from the partners Institutions with the different trainings on RRI a devoted e-
leaflet will be produced so it can be distributed to the partner institutional mailing channels. The leaflet 
will have enough quality as to print several copies to announce in specific locations of the Institution.   
The leaflet will be produced with the same style, but language will be adapted to the place of the seminar 
so people can be easily engaged (Bulgarian, German, Portuguese and Spanish). 

• To promote the three workshops for installers, the showroom for Irrigators and the Final Conference, 
different e-leaflets will be produced in different languages and distributed through electronic media. 

• To public engagement with the participatory processes (1 for WP1, 2 in WP2, 1 in WP3 and 1 in WP4) 
electronic visual cartels will be produced, so that they can be distributed by due electronic channels 
(mailing lists from different stakeholders and LinkedIn). 

• To promote the Citizen Science Initiative (WP1). 
A1 poster. To respond to the many opportunities for static display or visual support, an A1 poster giving the 
key facts and outputs of the project, with a call to action for further engagement will be designed and made 
available for all consortium members to produce and use themselves.   

Online channels for communication. 
Websites.  GRECO website will be the place where updated messages from the consortium will be published. 
This will be also the space where the Q&A platform will be integrated. In addition, in order to distribute and 
communicate with a maximum audience, partners will publish press-releases and different e-leaflets regarding 
the activities of the Consortium. We also expect that relevant press-media such as Photon International, PV 
magazine, FuturEnergy will include news of the project in their sites thanks to these press-releases and the 
messages launched in social networks.  
Newsletters and Mailing-lists. Especially devoted to the engagement with the PV civil society and citizens, 
the Consortium will contact with relevant PV organizations, for instance: ETIP-PV, FOTOPLAT, EERA-PV, 
EMIRI, etc., PV consumers and producer’s associations for instance: ECOOO, ANPIER, UNEF, 
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Energieavantgarde Anhalt, SolarPowerEurope, etc.; other European Consortiums in PV, for instance: AMPERE, 
CPVMATCH, CHEOPS, DISC, NAnoTandem, NEXTbase, PVsites, SiTaSol, Sharc25, SWING, PVFinancing; 
and universities with masters or doctorates in Solar Energy. These contacts will be done to distribute e-leaflets 
through their newsletters and mailing lists with the aim to support Citizen Science in WP2, MMLs in WP4 and 
Citizen Science Initiative in WP1.   
Social Networks. In addition to LinkedIn and Twitter, where the major players of PV civil society can be easily 
identified, we will also distribute communication material in YouTube and Facebook in order to engage with 
young people: citizens and researchers interested in following or participating with the project. 

Offline channels for communication. 
Journals: Non-scientific journals will be addressed to communicate the innovation solutions of project and the 
rationale model. 
General Assembly. General assembly of the project will be the main channel to communicate members of the 
social Advisory Board the results that the project is generating. 
European Researchers’ Night. The European Researchers' Nights have been organised every September since 
2005. About 1.1 million citizens and 18,000 researchers took part, in the scientific events organised in over 300 
cities within Europe and neighbouring countries. UPM takes part of this event every year, GRECO will take the 
opportunity to present GRECO solutions to society, especially the PV Citizen Science Initiative. Similarly, 
Reiner Lemoine Institut and Helmholtz Zentrum Belin are used to participate in the Long Night of Science in 
Berlin. 
Meetings. Several face-to-face with irrigators and policy-makers and online meetings will be established by 
EIC, GVal, UPM, UEVORA and CLENSES related to the mechanisms of Open Innovation of WP3 and the 
civil engagement needed in WP2.  
Workshops are an important tool to engage with end-users to provide them with an in-depth knowledge of the 
principles and adaption of RRI, its potential and address their questions on a personal level. To ensure optimum 
outreach of the results of the project, 10 events will be organised back to back. The aim of the workshops is:  

- 6 events to familiarize researchers with the concept of Open Science, RRI and Citizen Science. These 6 
workshops will be organised by UPM, UEVORA, HZB, RL, CLSENES and USP and imparted by UPF. 
The training will last 4 hours, except in Brazil where a full course of 4 days on RRI is planned. It is 
envisaged that each workshop attracts approximately 30 participants. 

- 3 events to train SME installers from Bulgaria, Portugal and Spain on the repairing procedures while 
providing their validation to the procedure. It is envisaged that these workshops attract approximately 
20 SMEs PV installers. 

- A showroom day will be organised by EIC to support WP3 and to receive feedback from end-users of 
the PV irrigation solution. 

Monitoring Communication  

Communication to different audiences can only be maximised, if the impact of the communication can be 
measured. There are many tools to keep the communication record as NUVI for measuring social media 
outreach.  This monitorization will be established at the beginning of the project. In Table 11 an overview of 
the indicators defined for some activities is shown. 

 M1-M12 M13-M24 M25-M36 
GRECO Project 
Website 

 Q&A platform: 50 
interactions. 

Q&A platform: 50 
interactions 

Compelling written 
content 
 

3-4 quick-fire interviews 
2 x original articles 
An. est. readership: 
>30,000 

3-4 quick-fire interviews 
2 x original articles  
An. est. readership:  
>30,000 

3-4 quick-fire interviews 
2 x original articles  
An. est. readership: >30,000 
 

GRECO print 
materials 
Distribution at prof, 
academic, EU, Int. & 
local events 

1st Flyer/brochure: 1.000 
recipients 
1st and 2nd  info-graphic 
postcards: 1.000 
recipients 
1st A1 poster 

1st Flyer/brochure: 1.000 
recipients 
3rd and 4th info-graphic 
postcards:  1.000 
recipients 
 

5th  and 6th  info-graphic 
postcards: 1.000 recipients 
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National & 
International events / 
year 

 

2 Open Science 
workshops with 30 
participants/each 

 

2 Open Science 
workshops with 30 
participants/each 
 
 

2 Open Science workshops 
with 30 participants/each 
1 presentation of GRECO to 
an RRI European Platform 
1 Showroom on PV solutions 
for irrigations: 50 visitors 
3 training workshops for PV 
installers: 20 SMEs 

Mailing list 20 e-mails contacts 20 e-mails contacts 150 e-mails contacts. 

Table 11. Indicators for different communication strategies 
 

Visual Identity: The LOGOS 

It is essential for GRECO to possess a strong identity and to build its brand since it is a project whose prime 
objective is to foster replicability of adapting Open Science principles. A logo, which has been already designed 
and used in this proposal, will be used during the action phase of the project to create an identity that will be 
specific for GRECO actions and partners, and to distinguish the project from other projects. GRECO branding 
will imply the use of the logo and a series of references to be mentioned on the different dissemination and 
communication tools. These references concern the use of the logo along with the acknowledgement of EU 
funding and EU flag.  

3. Implementation 
 

3.1.  Work plan — Work packages, deliverables  

• brief presentation of the overall structure of the work plan; 
 

The project is structured in six work-packages. WP1, WP5 and WP6 are set to deal with RRI; Communication-
Dissemination-Exploitation and Management of the consortium respectively. These work-packages will ensure 
that the global challenge of “operationalising 
an Open Science rationale through the 
technical work-packages” can be achieved. 
While WP2, WP3 and WP4 are technical 
work-packages where GRECO puts into action 
the Open and RRI schemes with the objective 
of enhancing the integration of photovoltaic 
energy into the energy system by extending the 
useful life of the systems, making the 
technology more affordable and demonstrating 
highly competitive applications. A detailed 
description is provided below. The Pert 
diagram that represents the interactions of the 
work-packages, is sketched in the Pert Chart 
(Figure 4). 

Figure 4. GRECO Pert Diagram 

WP 1.Open Science Coordination. This work-package will allow the Consortium to have a powerful 
coordination on RRI aspects since the final objective is to operationalize an Open Science rationale model. 
Activities are depicted in Table 12.  In this regard, and in spite of specific considerations on RRI brought by 
each work-package that will be related below, this work-package will: (1) Ensure that Open Science schemes 
described in section 1 based on: Open Notebooks, Open Peer-Review Open Data, Open Access, Open 
Educational and Open Annotation are maintained through the three technical work-packages, while promoting  
FAIR data policy inside the Organizations; (2) Set a stakeholder mechanism through the Social Advisory Board 
(SAB) and a workshop in Brazil to involve different parties in the validation of the model that GRECO is 
applying; (3) Promote the role of the women in Committees by balancing their presence and representative in 
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the SAB; (4) Plan, launch and manage a Responsible Citizen Science Initiative where citizens Scientist will 
collaborate to favour Open innovation schemes; (5) Provide RRI training to researches from the Consortium 
and the participant institutions; (6) Collect data supporting the open science schemes for the recognition of the 
researchers and (7) Validate the model with the opinion of different stakeholder involved in the project. 

WP 2. Ageing and Reparation of PV modules. This work-package will investigate how to effectively implement 
a more resource-responsible use of the photovoltaic plants by first identifying ageing sources and establishing 
repairing methodologies. Activities are depicted in Table 13.From an RRI point of view, this work-package has 
been set to evaluate: (1) Citizen Science to get data for research from the civil society; (2) Ethics behind the 
management of private data for research purposes: data regarding the performance of PV plants; (3) PV 
stakeholders engagement into the research: PV Plants, PV manufactures, PV installers and the Policy-makers 
are involved within the project to get a socially acceptable solution; (4) Open Dissemination as a way of high 
penetration of the knowledge to relevant stakeholders and (5) Circular economy aspects. 

WP 3. PV irrigation solutions for large Irrigator Communities using high voltage pump. This work-package 
will investigate one among three products that PV can provide to face the current challenges of the irrigation, 
demonstrating the PV capability of facing novel market niches. Activities are depicted in Table 14. From an 
RRI point of view, this work-package allows the Consortium to face: (1) An Open Innovation Process in a real 
R&D project: from the selection of the research topic to the implication of end-users in a case study for 
validation, (2) The Ethics behind the management of private data for research purposes. (3) A sex analysis from 
the data coming the society, (5) The partnership in research with an institution from East-Europe and one partner 
from South-America, (6) Take into account final users from Africa thanks to their implication in ECI and, (7) 
Circular Economy aspects and water-food-energy nexus. 

WP 4. High Penetration of Photovoltaics. This work-package addresses low TRL products devoted to increase 
the penetration of PV into the European electric system. Activities are depicted in Table 15. From an RRI point 
of view, this work-package allows the Consortium to face: (1) The establishment of an MML as a way to achieve 
the products to be aligned with the stakeholders expectations; (2) The study of sex considerations for the energy 
in the residential sector; (3) The value of Open Peer Review in research: papers and software models; (4) The 
Public-private partnerships: how to manage open and intellectual property rights of the companies involved in 
a project; (5) How to keep an open policy when no-commercial objective has already been set: manage open 
schemes at low TRL and, (6) Circular Economy aspects. 

WP 5. Communication, dissemination and exploitation coordination. This work-package will coordinate the 
activities of exploitation, dissemination and communication through the whole project. A Plan for the 
Exploitation and Dissemination of Results including a Communication Master Plan (PEDRC) will define the 
activities to this end. In Table 16 the tasks of this WP are depicted.. From a RRI point of view, this work-
package will deal with: (1) Ethics behind data management. A Data Management Plan will be prepared; (2) The 
generation of video-tutorials as disruptive metadata of the research; (3) The generation of video-abstracts as a 
part of the Open Educational; (4) The development of an open-annotation website with a mechanism of public 
engagement through the Question and Answer platform; (5) The inclusion of the gender dimension by promoting 
the role of the women in images or videos of the project and (6) The support to the deployment of Open Science 
and RRI schemes in countries with major barriers by using different languages when preparing dissemination 
actions. 

WP 6. Management of the Consortium. This work-package will be devoted to the management of the 
consortium from a technical point of view and a governance perspective. Activities are depicted in Table 17. 
The management structure duly detailed in section 3.2 will take care of the following RRI aspects: (1) The 
consideration of the SAB inputs and the application of corrective actions when needed; (2) The proper 
management of confidentiality; (3) The due acknowledgment of images and an credit in the material generated 
by the Consortium; (4) The use of creative common licences; (5) The correct application of the open access 
policies of the scientific journals when archiving a paper; (6) The proper use of the Consortium Agreement in 
special the consent of the Consortium 30 days beforehand a public disclosure of information as well as the use 
of background and foreground, and (7) Keep the partners engaged with a female gender promotion in their 
teams. 
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Figure 5. GRECO Gantt Diagram.
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Table 12:  Model 3.1.a. Work package 1 description 
Work package  1 Lead beneficiary UPF 
Work package title WP 1.Open Science Coordination. 
Participant number P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 
Short name of 
participant 

UPM UPF UEV
ORA 

EIC ES
CI 

Insol
ight 

CLS
enes 

GV
al 

HZB RLI USP 

Person months: 8 14 1 0,5 1 0,5 1 0,5 2 2 2,5 
Start month 1 End month 36 

 

Objectives  
Objective 1. To obtain an inclusive, validated, and understandable rationale pilot for Open Science ready to be 
applied to a wide spectrum of research projects. 
Objective 2. To evidence the impact of Open Science and RRI  
Objective 3.  To develop a model to come up with a Responsible Citizen Science Initiative exemplified for 
Photovoltaics. 

 

Description of work  
T.1.1 Management of Open Science actions and RRI approaches (UPM, UPF).   
The UPM will be in charge of recording the follow-up of the Open Science approaches. This will be done thanks 
to the semester report forms that partners will complete and the presentations at the General Assembly. Corrective 
actions will be taken in collaboration with the Steering Committee of the project during the semester meetings. In 
addition, UPF will be in charge of the coordination of the Social Advisory Board during the project. The final 
composition of these six seats will be decided at the beginning of the project by the Steering Committee considering 
the RRI approaches described in the proposal, at the time of being representative of the European RRI 
Associations/Platforms and stakeholders from the energy sector. UPF will prepare the Terms of Reference for the 
members of SAB and will manage the financial support to this Body. 
T.1.2 Training on RRI schemes (UPM, UPF, UEVORA, CLSenes, HZB, RLI).  UPF will be in charge of 5 
trainings during the project forwarded to the different Universities and Research Centres partners of the project. 
Sessions will match with the meetings of the Consortium (UPM, HZB, RLI, UEVORA, CLSENES) so host 
partners must be in charge of organizing the workshop and give proper notice among their institutions. They will 
consist on 4-hour sessions to learn and discuss about RRI in relevant fields. The workshops will be offered free of 
charge. The pedagogical methodology will be practical and eminently through Problem-based Learning. 
One more training is planned in Brazil, where the seminar will last for four days to reach more people and achieve 
a deeper reflection. UPF will be in charge of imparting the seminar in Brazil.  
T.1.3 Citizen Science Initiative in Photovoltaics (UPF, General Assembly and SAB). UPF will lead this 
initiative taking into account its expertise from previous projects. The objective is to come up with a creative and 
Open Innovation process to define a valuable Citizen Science Initiative for the research on Photovoltaics in a 
global context, useful for GRECO purposes and for other projects on this area. For that reason, it will be planned 
and designed through a creative process in which all partners of the Consortium will take part, including USP, 
members of SAB, and citizens from Europe and Brazil. This will be possible through an open contest (hackaton-
like) stimulating Open Innovation, knowledge sharing and public engagement. RRI aspects such a gender, ethics 
or governance will be ensured during this phase. UPF will be in charge of the technical tool for the practical 
implementation of the Citizen Science Initiative (an App). 
T.1.4 Implementation of FAIR Data and Open Notebook (UPM). UPM will design, implement and promote 
an internal pilot for FAIR Data for the research carried out in the project. This task will request the implementation 
of a software that allows putting into practice FAIR data policy inside the Organizations. 
T.1.5 Feedback on RRI and Open Science (UPF, General Assembly). During all the actions involving 
citizens, industries or other stakeholders, we will optionally give them the opportunity to let us know their opinion 
on the methodology and general objectives of the Project. At the end of the project, the opinion of the personnel 
directly involved in the project will be also considered. All questionnaires will be anonymous, but the stakeholder 
category and the gender will be requested in order to have a better approach on the interpretation of the results and 
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data as to propose improvements to GRECO pilot. Questionnaires will be designed at the beginning of the Project 
by UPF and delivered to the partners in M2. 
T.1.6 RRI GRECO scheme in a global context (USP). To ensure the leadership of Europe on the implementation 
of the Open Science pilot and the adoption of responsible research and innovation schemes in a global dimension, 
USP will organize a workshop where different stakeholders of the RRI Brazilian community will attend. The 
interest of Brazilian Stakeholders in this topic is ensured as demonstrated in the event that took place on February 
2017 where MCTIC, CAPES and FAPESP discussed on the adoption of the RRI methodology in Brazil39. The 
standpoint of relevant stakeholders in another research frame beyond the European RRI platforms will be very 
valuable to validate the Global acceptability of the pilot developed by GRECO for research projects. UPF will 
provide their expertise as trainers on RRI through an intensive seminar to researchers of the USP (Task 1.2). 

 

Deliverables 
D.1.1. Guide of reference on the procedures to manage effectively SAB through GRECO (M5) (UPF). It will 
explain the role and attributions of Social Advisory Board, its composition and its duties during the project. 
D.1.2. Practical Guide for researches: Rationale Demonstrator for Open Science and other RRI approaches 
in a research project (M26) (UPF). It will clearly and graphically describe the way GRECO implemented an 
RRI approach in a project providing technological products to society. This guide will be elaborated between UPF 
and UPM. ESCI will provide an editor/proof-reader, design the report and take care of its printing and 
dissemination. 

 

Table 13:  Model 3.1.a. Work package 2 description 

  

Objectives  
Objective 5.  To operationalize quadruple helix innovation collaborations in research projects. 
Objective 6. To empower Citizens in the scientific endeavour. 
Objective 7. To provide high innovative research solutions using GRECO Open Science pilot. 
 

Description of work  
T.2.1. Data collection (UPM, UEVORA, CLSENES): A call for providing the Consortium with real defective 
modules will be launched to the civil society. The call will be distributed among cooperatives of renewable energy, 
PV installers, PV recyclers, PV installations, at different national level in Bulgaria, Spain and Portugal. In addition, 
specifically the civil society represented by more than 70 European PV plants will be addressed to obtain 
performance data of some of them (measuring both the STC power of the generators and the efficiency of the 
inverters).  
T.2.2. Ageing model development (UPM, UEVORA) UPM will analyse the operation data of photovoltaic plants 
over time together with UEVORA The agreement of this information with that obtained in the previous task allows 
to estimate the uncertainty of the set of results. Finally, UPM and UEVORA will develop a model of temporal 
aging. 
T.2.3. Development of procedure of PV module reparation in situ (UPM, UEVORA, CLSENES) 
UPM, UEVORA and CLSENES will elaborate a detailed procedure for repairing PV modules provided by the 
society. Modules will be repaired by UPM and CLSENES, and UPM and UEVORA will test them to check their 
condition both before and after repair. These tests are mainly of electrical nature: I-V curves, thermographs and 
electroluminescence. Some modules will be subjected to the tests of wet heat and thermal cycles prescribed in IEC 
61215 to study their durability after repair. 

Work package  2 Lead beneficiary UEVORA 
Work package title WP 2. Ageing and Reparation of PV modules. 
Participant number P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 
Short name of 
participant 

UPM UPF UEV
ORA 

EIC ES
CI 

Insoli
ght 

CLS
enes 

GV
al 

HZB RLI USP 

Person months 30 x 35 x x x 20 7 x x 5,5 
Start month 1 End month 36 
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T.2.2.3. Validation of the procedures (UPM, UEVORA, CLSENES, GVal, USP). UPM, UEVORA and 
CLSENES will hold three workshops in their areas of influence with companies in the sector, to train them both 
in the diagnosis of defective modules and in their repairing, validating both procedures. These workshops will 
serve as a validation in order to detect and correct any issues raised by the PV installers companies. 
GVal will study on the local area of Valencia how the solutions of ageing and repairing will impact for the energy 
plan in that Autonomous Community. For this task they will study how solutions provided by GRECO increment 
the productivity of PV installations by identifying the production of their installations, the number of installations 
and their age, and later they will evaluate the impact of this increase of productivity on the definition of the energy 
roadmaps for that Autonomous Community. Results of this study will be presented to the counterparts of the Water 
and Energy Group in the Intermediterranean Commission (IMC). 
Universidade Sao Paolo will provide a study on the economic impact of the application  of these solutions into the 
energy system in Brasil. 

 

Deliverables  
D2.1 Results on the public engagement and Citizen Science with the research for developing an ageing model 
and repairing procedure (M15). This report will present the process carried out in both, the procedure for 
engagement PV civil society with both the ageing and the repairing procedures. 
D2.2. Study on the economic impact in Valencia region of the reparation and ageing solutions (M33) This 
report will present the conclusion on the utility of the solutions for a local Government. 

 

Table 14:  Model 3.1.a. Work package 3 description  

 

Objectives  
Objective 5.  To operationalize quadruple helix innovation collaborations in research projects. In this workpackage 
we aim to an innovative collaboration based on Open Innovation Schemes. 
Objective 7. To provide high innovative research solutions using GRECO Open Science pilot. 

 

Description of work 
Task 3.1. Open Innovation for selecting the PV Irrigation Solution (UPM, UEVORA, EIC, CLSENES, 
GVal). The partners representing the civil society (EIC) and political administration (GVal) will lead a process to 
select the priority to develop in this WP3 in base of one of the three lines of research described below (Option A, 
Option B and Option C), according to the alignment of these solution to their actual needs. On one hand, EIC will 
organize a meeting where the participants (irrigators) will discuss on the solutions proposed by GRECO to help 
the irrigators community. Some selected companies will be also invited to participate in the design phase of the 
solution. All together will decide the timeless and needs alignment of the solutions proposed by GRECO, 
suggesting any change that they consider relevant or just raising any other most urgent action not considered at the 
moment of writing the proposal. GVal will launch a similar consultation through the Water and Energy Group 
IMC, in order to verify the policy alignment of the solution proposed by the irrigators, and include any other 
relevant aspect from a political point of view that the Consortium should take into account to implement the 
solution.  
Task 3.2. Technical development 
Option A: 
Task 3A.2.2. Development of solution for PV irrigation systems with more than 20 PV modules in series 
(UPM, UEVORA; CLSENES) 

Work package  3 Lead beneficiary EIC 
Work package title WP 3. PV irrigation solutions for Large Irrigator Communities using high voltage pumps 
Participant number P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 
Short name of 
participant 

UPM UPF UEV
ORA 

EIC ES
CI 

Insol
ight 

CLS
enes 

GV
al 

HZB RLI USP 

Person months  25 x 26 18 x x 18,5 7 x x 5 
Start month 1 End month 36 
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UPM, UEVORA and CLSENES will design PV irrigation systems allowing using PV generators with more than 
20 PV modules in series that optimize the use of PV electricity, in particular, when using hybrid grid-PV systems 
where high DC voltages are required. Hardware solutions to solve the high input voltage of the frequency 
converters when the cell temperature and DC power are low will be developed. 
Task 3A.2.3. Design of PV irrigation system configurations for pumps of more than 400V  (UPM, UEVORA, 
CLSENES) 
The academic partners will design PV irrigation systems with two different configurations: frequency converters 
with output voltages higher than 400V (UPM and UEVORA), and standard frequency converters with variable 
frequency transformers and sinusoidal filters (UPM and CLSENES) to feed pumps with higher operating voltages. 
Special attention will be paid to model the different components to characterize the efficiency of the system. 
Option B: 
Task 3B.2.2. Integration of PV desalination and PV irrigation systems (UPM, UEVORA, CLSENES) 
The three academic partners of the WP3, together with the partners of the civil society, will develop the design 
criteria and the technical specifications for the integration of PV desalination and PV irrigation systems. Specific 
ICT solutions for the communication of both control systems will be developed. As a result, this task will produce 
a PV system design to irrigate with desalinated water with 100% photovoltaic energy. 
Task 3B.2.3. Development of a simulation tool to design PV irrigation systems with desalinated water(UPM, 
UEVORA, CLSENES) 
A simulation tool to simulate and design PV desalination-irrigation systems will be developed. UPM and 
UEVORA will be responsible for the PV irrigation models and CLSENES and UEVORA for the PV desalination 
models. 
Option C: 
Task 3C.2.2. Development of a sizing procedure of Li-ion batteries for PV irrigation systems (UPM, 
UEVORA, CLSENES) 
The three academic partners of the WP3 will develop a sizing procedure to integrate batteries in PV irrigation 
systems. This procedure will be developed with the main criteria of reducing the battery size in order to reduce the 
initial investment and to keep the economical feasibility of the PV irrigation systems. 
Task 3.2.3. Development of a prototype at TRL 5 (UPM, UEVORA)  
The outputs from the previous task will be used to develop a TRL 5 prototype at reduced scale at laboratory which 
will be characterized in order to know its performance and comparing it with the current technologies at the market. 
Task 3.3. Technical validation. Case studies with data from the civil society (UPM, UEVORA, EIC, GVal) 
Option A: 
Task 3A.3.  Development of a simulation tool to design PV irrigation systems with pumps of more than 400V 
(UPM, UEVORA,EIC) 
Based on the models developed in the previous task 3A.2.3 the tool will be applied to the case study of the 360kWp 
PV irrigation system located in Comunidad Valenciana Region (Spain). To this end, EIC will provide the 
specifications data (location, area of land, frequency of irrigation, frequency of farming, climatology data, etc.)  
requested from the area selected. UEVORA and UPM will produce a simulation tool to design this kind of high 
voltage PV irrigation systems that will be tested in the selected area with the real data provided from EIC. 
Task 3B.3. Case of Study: PV irrigation system with salted water in Valencia (UPM, EIC, GVal) 
The simulation tool developed in the previous task will be applied, as a study case, to the design and simulation of 
a PV desalination-irrigation system in Valencia. To this end EIC will provide the specifications data from a real 
tilled area: flow of water requested, frequency of irrigation, type of crops, period of farming) etc. and GVal will 
provide the data referring to the quality of the water (pH, conductivity, nutrients,) as well as the local laws 
regarding the use of water: irrigation schedules, limitations to the use of salted water, waste (salt) management 
regulations,  environmental protection due to the desalinization, etc.. With these data, UPM will design a 
simulation of the PV desalinization-irrigation system for the area. 
Task 3C.3. Case of Study: PV irrigation system with Li-ion Batteries in Valladolid (UPM, EIC) 
A case of study will be done with a 160 kWp PV irrigation system in Valladolid. EIC will provide the specifications 
data (area of land, frequency of irrigation, frequency of farming, climatology data, etc..) requested from the 
location where the batteries want to be tested and UPM will come up with a proper design and adaptation of the 
solution to this case study. 
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Task 3.4 Economic, environmental and social validation of the developed solution (UPM, EIC, GVal, USP) 
GVal will provide a detailed study on the different legislations in the Mediterranean area in order to set a roadmap 
for the integration of the solution obtained in at least three different countries. EIC will organize a showroom 
where irrigators from different countries will attend in order to have the civil society validation to the solution 
developed. UPM and EIC will contact with companies of the sector in order to carry out the commercialization of 
the technology. USP will be in charge of a socio-economic study to extend the innovation solution to Brazilians 
irrigators. 

 
Deliverables  
D.3.1 Report on the result of the Open Innovation process (M6). This report will include the result of the 
dialogue with the irrigators to select the proposed innovation solution.  
D.3.2 Report on the technical, economic, environmental and social validation of the developed solution 
(M36). This deliverable will cover the validation studies at different geographical levels for the irrigation 
solution proposed. 

 

Table 15:  Model 3.1.a. Work package 4 description  

 

Objectives  
Objective 4. To carry out a Mutual and Mobilization Learning Action Plan as a way for ensuring socially acceptable 
solutions 
Objective 5.  To operationalize quadruple helix innovation collaborations in research projects. 
Objective 7. To provide high innovative research solutions using GRECO Open Science pilot. 

 

Description of work  
T4.1. Definition and Launch of a Mobilization and Mutual Learning Action Plan. (UPM, UPF, UEVORA, 
CLSENES, HZB, RLI, USP, SAB). To find out and examine the existing social expectations, needs, barriers and 
constrains regarding photovoltaics’ integration in society, UPF will coordinate the design of a Mobilisation and 
Mutual Learning action plan (MML). MML activities are based on the concept of mutuality, meaning that all 
participants (either experts or not) talk together and learn from each other. In this way, the main discourse is 
decentralised. In MML activities, participants talk about possible futures, hopes and fears, uncertainties and 
alternative scenarios rather than about fixed knowledge and ideas.  
The methodology and instructions for the MML activities will be explained in detail by UPF (M4). The action 
plan will describe the 6 MML activities to organise (in Spain, Portugal, Bulgaria, Germany, Brazil and UK) and 
specify the organisations that will host the events locally. The action plan will also mention the relevant 
stakeholders to include (such as researchers, end-users, industry representatives, students, the media and the 
broader public) and the appropriate amount of people participating in the events. MML activities will be finished 
by M12. Results will be collected by RLI, who will prepare the D.4.1 for M.14. 
T.4.2. Novel solar cells developments (UPM, INSOLIGHT, GVal, HZB, RLI) 
T.4.2.1 Literature Review and creation of material database (HZB, UPM). HZB will review the literature and 
will propose the specific perovskite compounds to be deposited on top of the silicon substrate; UPM will check 
that the proposed elements are compatible with the three terminal bipolar transistor solar cell concept. Perovskite 
materials in a wide band gap range can be synthesized making matching with silicon bottom cell feasible. Suitable 
materials complementing silicon bottom heterojunction-cell absorption will be identified during the literature 

Work package  4 Lead beneficiary RLI 
Work package title WP 4. High Penetration of Photovoltaics. 
Participant number P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 
Short name of 
participant 

UPM UPF UEV
ORA 

EIC ES
CI 

Insolig
ht 

CLS
enes 

GVal HZB RLI USP 

Person months  47 5 2,5 x x 5,5 26 11,5 31 47,2 1 
Start month 1 End month 36 
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review phase. The collected literature data on material related properties for a wide compositional range of metal-
halide perovskites will be collected in a database that will allow cross comparison of materials and visualization 
of general trends. We aim to make this database available as an open data online resource for the benefit of other 
researchers and the general public. 
T.4.2.2 Analysis of the silicon-perovskite junction (UPM, HZB). he silicon perovskite junction is critical for 
the performance of the “bottom cell”. The goal of this task is to optimize this junction and, in particular to 
determine the optimum thickness of the silicon dioxide that aims to both passivate the silicon surface and allow 
electrical current to flow through it by tunnelling. UPM will prepare the silicon substrates (metallization of the 
back side and growth of the oxide) that will be transferred to HZB. HZB will deposit the ITO and possibly 
additional selective contact layers as well as the perovskite on top of the silicon substrates; solar cell devices will 
be characterized both at HZB and UPM to ensure interlab comparability and evaluation possible degradation 
during shipping between research facilities (quantum efficiency, current-voltage characteristics…) and HZB will 
carry out complementary characterization such as electron microscopy and X-ray diffraction. 
T.4.2.3 Full cell manufacturing (UPM, HZB). The silicon-perovskite junction is satisfactory, this task aims to 
manufacture the complete cell. It includes the deposition of the perovskite material with a suitable band gap on the 
silicon device followed by the deposition of a hole selective contact and termination of the device stack with a top 
contact (HZB). Similarly to task 4.1.2, UPM will characterize the structures using optoelectronic techniques and 
HZB will characterize them morphologically. 
T.4.2.4 Modelling and comparison with experimental results (UPM, HZB). This task foresees the 
development of a software for modelling the 3T-Si/Perov cell. The model will be developed along the project and 
tuned with feedback from the experimental results. UPM will implement the model with inputs by HZB. As a 
result an Open Software will be developed and distributed among the PV community with a manual, that help 
other researchers on the investigations on perhaps more efficient solar cells. 
T.4.2.5. Actions to ensure the full integration in the society (UPM, INSOLIGHT, GVal, HZB, RLI).  
- Routes to the Integration of the solar cell in PV modules. Insolight and UPM will also explore the possibility 
of implementing the 3T solar cell concept in concentrator systems. For that, the practical experience gained in 
previous tasks on the development of the 3T Si-perovskite system will be very valuable. However, the actual cells 
for concentrator systems will likely be based on III-V compounds. In this respect, an open data base of suitable 
material combinations will also be created and a practical solar cell based on AlGaAs/GaAs for testing purposes 
will be manufactured by UPM. 
- Analysing cost and emission implications of energy supply scenarios on local and European level 
comparing state of the art PV installations with those relying in high-efficiency approaches GVal as a 
policy-maker Organization will provide the review to the different legislations in order to support the work of RLI,  
who will be in charge of analysing cost and emission implications of these technology on different energy supply 
scenarios on local and European level. The model will be implemented in Python using the open energy modelling 
framework (oemof). The model will be published open source as oemof application. By selecting an interpreted 
language such as Python it will be easier for future users to modify and write their own extensions so that, in this 
way, this project will collaborate to open science approaches in Energy Modelling. 
- Addressing MML outputs. All the partners of T4.2 will take into account the MML results in order to produce 
a report in which they explain how the technology developed addressed the concerns and barriers pointed out by 
the stakeholders consultation at different countries. 
T.4.3 Development of CPV technology in buildings (UPM, INSOLIGHT, GVal, RLI) 
T.4.3.1 Installation of 6 kWp of high-efficiency micro-CPV modules manufactured by INSOLIGHT at the 
rooftop of one of the UPM buildings (UPM, INSOLIGHT). The high-efficiency micro-CPV modules will be 
manufactured during the first six months of the project and the installation will be completed within the first year. 
The installation will include an inverter so that the energy produced by the modules will be fed into the local grid.  
T.4.3.2 Monitoring of the energy produced by the micro-CPV system (UPM). The electricity generated 
by the micro-CPV modules will be monitored from the first day. The temperature at the backplanes of some 
modules will also be recorded. Additionally, the ambient temperature, wind velocity, direct and global 
irradiance, and spectral distribution of the irradiance will be monitored. The data collected will be used to 
validate the model developed in Task 4.3.4.   
4.3.3. Hourly resolved generation profiles of a building-integrated micro-CPV system for a whole year 
(UPM, RLI) 
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The data collected in Task 4.3.2 together with the work developed in Task 4.3.4 will be used here to generate an 
hourly-resolved time series for the energy produced throughout a year by a high-efficiency micro-CPV systems 
integrated in a building. Reiner Lemoine Institute will advise UPM researchers on the procedure, data format, and 
repositories to make the hourly resolved generation profile available to other researchers worldwide through the 
web. This action aims at Science Education and awareness of Citizens on the possibilities of micro-CPV as 
electricity generator for Net Zero Energy Buildings up to 7 stories. 
4.3.4 Actions to ensure the full integration in the society (UPM, INSOLIGHT, GVal, RLI) 
- Analysing cost and emission implications of energy supply scenarios on local and European level 
comparing state of the art PV installations with those relying in micro CPV. The conversion efficiency 
of micro-CPV modules almost doubles that of flat panel PV. High or large area buildings could benefit from 
the extra energy produced by micro-CPV systems.  A comprehensive analysis will be carried out by RLI out 
to assess the potential of building-integrated micro-CPV, as compared to flat panel PV, to develop Net Zero 
Energy Buildings (ZNEB) in different regions, both at local and European level. The model inputs will be the 
time-resolved information on ambient temperature, direct and global irradiance, spectral distribution of irradiance 
(either wavelength resolved or equivalent irradiances measured through a spectroheliometer) and the different 
legislations inputs that GVal will provide to frame the model in different energy supply scenarios. The outcomes 
of the model will be time-resolved values for the current, voltage and power produced by the micro-CPV system. 
The model will be also implemented also in Python and added to the open library PVLIB.  
- Addressing MML outputs. All the partners of this task T.4.3 will take into account the MML results in order to 
produce a report in which they will explain how the technology developed addressed the concerns and barriers 
pointed out by the stakeholders consultation at different countries. 
T.4.4. Development of PV Heat pumps in buildings (UPM, CLSENES, GVal, RLI) 
4.4.1. Development of PV heat pumps at TRL5 (UPM, CLSENES) 
Three different prototypes at TRL 5 of PV heat pumps will be designed, implemented and validated in laboratory, 
covering three different configurations: Only PV without storage, Only PV with thermal storage, and hybrid grid-
PV. This tasks will be developed in three different subtasks: (1) Development of control algorithms to avoid PV 
power intermittences (UPM) where UPM will develop control algorithms to be included in the frequency converter 
control unit to avoid instabilities when PV power intermittences occur; (2) Development of sizing procedures for 
Only PV Heat Pumps with thermal storage (CLSENES, UPM). These are sizing procedures to solve the problem 
of the day-night generation cycle and to allow a correct performance of the PV heat pumps, that will be developed 
by CLSENES with the support of UPM; (3) Development of solutions for Hybrid grid-PV systems maximizing 
the use of PV electricity (UPM, CLSENES) 
4.4.2. Implementation of three prototypes of PV heat pumps at TRL5 (UPM, CLSENES) 
UPM will be responsible for the implementation and validation of three solutions of PV heat pumps at TRL5 
(named “Only PV without storage”, “Only PV with thermal storage”, and “Hybrid grid-PV”). CLSENES will 
participate in the measurement instrumentation and validation of the prototypes. 
T.4.4.3. Actions to ensure the integration in the society (UPM, CLSENES, GVal, RLI).  
- Analysing cost and emission implications of energy supply scenarios on local and European level 
comparing state of the art PV installations with those relying in PV heat pumps. GVal as a policy-maker 
will provide the review to the different legislations to support the work of RLI who will be in charge of modelling 
both costs and emissions of this technology on different energy supply scenarios on local and European level. The 
scenario settings will be published as well as the models which will be available as applications of the open energy 
modelling framework (oemof). 
- Addressing MML outputs. All the partners of T4.4 will take into account the MML results in order to produce 
a report in which they explain how the technology developed addressed the concerns and barriers pointed out by 
the stakeholders consultation at different countries. 
T.4.5. Integration of Citizen Science Initiative into research (UPM, ALL) 
Depending on the data coming from the Citizen Science  Initiative developed in T.1.4 regarding the integration of 
PV in society, within this task (currently defined as an open task) we will define how to use them to improve the 
research of the three products. 
 

Deliverables  
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D.4.1. Report on the organization, planning, and MML results (M14). This report will contain a description 
about the development of the MMLs in the different countries. It will show the results and the conclusions obtained.  
D4.2. Strategy paper on the alignment of the technologies according to the MML outcome (M22). This report 
will be common for all the technologies developed under WP4, and it will be focus on explaining how the 
technologies developed solve the concerns manifested by people in the MMLs ands actions to be taken to have a 
better alignment. 
D.4.3. Report on the Open Peer-Review process to develop a software (open-code) used to model the CO2 
and energy outputs for the different technologies developed (M32).  
D.4.4. Launch of an Open Data Base for solar cells (M36). This will be an Open database collecting PV metrics 
for metal-halide perovskites as an example for establishing general trends by “combinatorial” research using 
results the whole community as a resource. 
D.4.5. Real-time open data on the demonstration of the potential of high-efficiency micro-CPV systems 
installed in buildings (M32). The document will include the description of the installation and monitoring system. 
The description of the approach followed to model the performance of this system together with the definition of 
inputs and outputs of the Python model will also be included in this report.  
D.4.6. Open paper with open peer-review on heat pumps PV (M24). It will include the results of the validation 
of the three prototypes: Only PV without storage, Only PV with thermal storage, and hybrid grid-PV. 
D.4.7. Open Software and manual for designing novel solar cell (M24). 

 

Table 16:  Model 3.1.a. Work package 5 description  

 

Objectives  
Exploitation, dissemination and communication activities are crucial to ensure that GRECO project concept, 
activities and results are shared with and understood by relevant stakeholders in a clear and consistent manner. 
These activities take place on different levels and for different objectives: (1) to promote the Open Science 
Pilot; (2) to promote the scientific results that can be led to a proper exploitation; (3) to support the Open 
Science activities and exploitation of the project on a national and international level; (4) to build a greater 
awareness and enthusiasm for Open Science among researchers and engineers and provide the GRECO 
project as a case study/model and (5) to support Citizen Science activities of GRECO . 
 

Description of work  
T.5.1. Elaboration of the Data Management Plan (UPM).  
T.5.2 Plan for Exploitation, Dissemination and Communication of Project (UPM, ESCI). The 
elaboration a detailed PEDRC is the objective of this task. The dissemination and communication plan will 
be in charge of ESCI and the exploitation plan will be led by UPM.  
T.5.3. Creation of the Visual identity and Website (ESCI). In M3, ESCI will have prepared the logo and 
the website of the project. The website will be an annotated-site and will include statistics records. During the 
project, ESCI will update properly the website with the material generated by the Consortium. 
T.5.4 Creation of Compelling content for dissemination and communication (UPM, UPF, UEVORA, 
EIC, ESCI, INSOLIGHT, CLSENES, GVAl, HZB, RLI, USP). During the project, ESCI, in collaboration 
with the partners will generate 10 Quick-fire Interviews, 7 Original Journalist Articles, 6 Infographics, 2 
Project Brochures, 9 Videos, 16 E-leaflets and 1 A1 poster. All these materials will be distributed by the 
proper channels described in the dissemination and communication section. 

Work package  5 Lead beneficiary ESCI 
Work package title WP 5. Communication, dissemination and exploitation coordination. 
Participant number P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 
Short name of 
participant 

UPM UPF UEV
ORA 

EIC ESCI Insol
ight 

CLS
enes 

GVal HZB RLI USP 

Person months  8 1 3 3 19,5 1 3 3 4 4 1 
Start month 1 End month 36 
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T.5.5 Exploitation activities (UPM, UPF, UEVORA, EIC, INSOLIGHT, CLSENES, GVAL, HZB, RLI, 
USP). This task will be led by UPM who will help different partners to implement defined actions of PEDRC. 
In this activity it is expected to create the business plans for the technologies of WP4 in two different countries 
in Europe (RLI) with the support of GVal in the study of the legislations, the organization of the workshops 
devoted to the training of SME installers of WP2 (CLSENES, UEVORA and UPM) and the showroom of 
WP3 (EIC). Contacts with companies for the scaling of the technology related to the irrigators will be made 
jointly by UPM and EIC, and the exploitation of the patent that will protect the heat pumps will be made by 
CLSENES and UPM. The exploitation of the energy and CO2 models through the Pvlib will be ensured by 
RLI activity. All partners will be responsible for the exploitation of the Open Rationale scheme in other 
projects. 
T.5.6. Dissemination activities (UPM, UPF, UEVORA, EIC, ESCI, INSOLIGHT, CLSENES, GVAl, 
HZB, RLI, USP). Partners will follow the actions described in the PEDRC. ESCI will support these activities 
by helping researchers on the edition and proof-reading of those materials devoted to the highest impact. 
Within this task the organization of the Final Conference of the project by UPM is included. 
T5.7. Communication activities (ESCI). Activities detailed in the PEDRC will be performed. 

 

Deliverables 
D5.1. Data Management Plan (M6). Open Access & Open Data & Open Peer Review  
D5.2. PEDRC (M3) The Plan of Exploitation, Dissemination and Communication will content the strategy of the 
Consortium to this end. This document will also contain the Communication Master Plan.  
D.5.3. Interim report on communication, dissemination and exploitation (M18).  
D.5.4 Final report on communication, dissemination ands exploitation activities (M36) 

 

Table 17:  Model 3.1.a. Work package 6 description  

 

Objectives: The WP deals with the overall project management of the project with the goal of ensuring the 
accomplishment of the project objectives on time, under budget and at the highest quality, and the maximization 
of the impact of the results. Specific objectives are:  
- define an effective and timely decision-making process for smooth running of project coordination; 
- set up and manage a prompt and complete communication flow of technical and organisational information 
among participants;  
- implement a continuous, time and resource aware, monitoring of project progress;  
- provide efficient administration of the project and day-by-day management.  

 

Description of work  
T.6.1. Project Meetings (UPM, UEVORA, CLSENES, HZB, RLI). Project meetings will be organized in the 
Research Organizations presented in the Consortium. 8 Project meetings are planned. The last one will match with 
the final conference of the Project. Agendas will be drafted by the Coordinator three months in advance so partners 
can plan their trip on an economical basis.  
T.6.2. Assessment on the progress of the Project (UPM, UPF, UEVORA, EIC, ESCI, RLI). This task refers 
to the work that the Steering Committee will accomplish in order to ensure a correct development of the Project. 
SAB inputs will be considered by the Steering Committee during the meetings.  

Work package 6 Lead beneficiary UPM 
Work package title WP 6. Management of the Consortium. 
Participant number P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 
Short name of 
participant 

UPM UPF UEV
ORA 

EIC ESCI Insol
ight 

CLS
enes 

Gval HZB RLI USP 

Person months  14 0,3 2,5 2,5 1,5 0,5 1,5 1 3 2,5 1 
Start month 1 End month 36 
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T.6.3. Administrative and financial management (UPM). The project coordinator is responsible for the 
administrative and financial management of the overall project. The Coordinator will ensure the adequacy of the 
costs incurred by the partners according to the activities of the project. The PC will ensure the timely and quality 
of the reports and deliverables generated for the partners of the Project. 
T.6.4. Communication between the EC and the Consortium (UPM). This task will deal with the daily 
communication among partners and between the coordinator and the EC.  

 
Deliverables  
EC Report 1 (ECR1): Intermediate Project Progress Report (UPM, month 18). Due reports according to the 
grant agreement Conditions. 
EC Report 2 (ECR2): Final Project Report (UPM, month 36). Due reports according to the grant agreement 
Conditions. 

 

Table 18:  Table 3.1b: List of work packages 
Work 
package No 

Work Package Title Lead 
Participant 
No 

Lead 
Participant 
Short Name 

Person-
Months 

Start 
Month 

End month 

WP 1 Open Science Coordination. 2 UPF 33 1 36 
WP 2 Ageing and Reparation of PV modules. 3 UEVORA 97,5 1 36 
WP 3 PV irrigation solutions for Large Irrigator 

Communities using high voltage pumps 
4 EIC 99,5 1 36 

WP 4 High Penetration of Photovoltaics. 1 RLI 176,7 1 36 
WP 5 Communication, dissemination 5 ESCI 50,5 1 36 
WP 6 Management of the Consortium. 1 UPM 30,3 1 36 
   Total person- months 487,5 

 

Table 19:  Table 3.1c: List of Deliverables: A: Deliverable Number. B: Deliverable Name, C: WP number; 
D: Short name of the participant, E:Type F: Dissemination Level, G: Delivery Date (months) 

A B C  D  E F G 
ECR1 Intermediate Project Progress Report 6 UPM R C 18 
ECR2 Final Project Report 6 UPM R C 36 
D.1.1 Guide of reference on the procedures to manage 

effectively SAB through GRECO 
1 UPF R P 5 

D.1.2 Practical Guide for researches: the GRECO rationale 
method for Open Science and RRI in research projects 

1 UPF R P 26 

D.2.1 Results on the public engagement and Citizen 
Science with the research for developing an ageing 
model and repairing procedure. 

2 UPM R P 15 

D.2.2 Study on the economic impact in Valencia region of 
the reparation and ageing solutions. 

2 Gval R P 27 

D.3.1 Report on the result of the Open Innovation process. 3 EIC R P 6 
D3.2 Report on the economic, environmental and social 

validation of the developed solution. 
3 UEVORA R P 36 

D.4.1 Report on the MML carried out: methodology, 
Development and results. 

4 RLI R P 14 

D.4.2 Strategy paper on the alignment of the technologies 
according to the MMLs outcomes. 

4 UPM R P 22 

D.4.3 Report on the Open Peer-Review process to develop 
a software (open-code) used to model the CO2 and 
energy outputs for the different technologies 
developed. 

4 RLI Other P 32 
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D.4.4 Launch of an Open Data Base for solar cells 4 HZB Other P 36 

D.4.5 Real-time open data on the potential of high-
efficiency micro-CPV systems installed in buildings 

4 INSOLIGHT Other P 32 

D.4.6 Open paper with open peer-review on PV heat 
pumps 

4 CLSENES R P 24 

D.4.7 Open Software and Manual for designing novel solar 
cells 

4 UPM Othe
r 

P 24 

D.5.1 Data Management Plan (DMP) 5 UPM R P 6 

D.5.2 Plan of Exploitation, Dissemination and 
Communication (PEDRC) 

5 UPM R P 3 

D.5.3 Interim report on communication, dissemination and 
exploitation 

5 ESCI R C 18 

D.5.4 Final report on communication, dissemination and 
exploitation activities (month 36) 

5 UPM R C 36 

 

3.2. Management structure, milestones and procedures   
 
The GRECO project targets very ambitious and cutting-edge objectives, whose achievement will rely on the 
effective integration of the complementary knowhow and skills brought by the Consortium partners. To be 
successful, an appropriate management structure will be established, able to cope with the inherent complexity 
of a multidisciplinary transnational action involving different stakeholders.  
With the aim of establishing the management structure and the general guidelines of the project governance that 
will provide the basis for the Consortium Agreement,  partners have agreed to take as reference the DESCA 
Model, specifically developed for RIA and IA H2020 actions according to the guidelines expressed by the 
European Responsible Partnership Initiative76. In this respect, we adopt the organisational structure sketched 
below. 

Management Structure   
Project Coordinator (PC): As Coordinator UPM will, in addition to its responsibilities as a member of the 
Consortium, perform the following tasks that will be specified in the Grant Agreement and in the Consortium 
Agreement  

• Acting as intermediary between the Parties and the Commission; Administering the financial contribution of 
the EU Commission and fulfilling all the project financial tasks described in the Grant Agreement and in the 
Consortium Agreement; Monitoring compliance by the partners with their obligations; transmitting promptly 
to the partners’ documents and information connected with the project. 

• Approving reports and deliverables (including financial statements and related certification) for submission 
to the Commission; Ensuring that all project deliverables and reports are submitted on time.  

• Creating the conditions necessary for successful collaboration, anticipating and managing potential conflicts; 
Monitoring the WPs and the overall project progress and reporting to the General Assembly any deviation 
from the expected plan. Identifying administrative and technical problems and proposing solutions and 
actions to the General Assembly.  

• Convening the Technical Board and General Assembly meetings and chairing them; preparing the agenda of 
the meetings in collaboration with the Technology Coordinator; preparing the meeting minutes and 
monitoring the implementation of the decisions taken;  

• Negotiating with the Commission any possible revision proposed by the General Assembly with regard to 
the description of action, estimated budget for action, changes in consortium membership, and rules for 
dissemination and use of knowledge  

UPM will be the primary contact point with the European Commission Office. It will responsible for the 
overall management of the project. All partners will assist to UPM with coordination activities such as 
meeting organization, reporting, etc. UPM has wide-ranging experience in coordinating large projects, i.e. 
during the last five years has coordinated at European level the following project: MASLOWATTEN 
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(2015-2018), PVCROPS (2012-2015), AMADEUS (2017-2019), NGCPV (2011-2014), NACIR (2009-
2012) and IBPOWER(2008-2012).  
Management Support Team (MST). This team will be assisting the PC with the day-to-day running of the 
project. The management support team will consist of Dr. Ana B. Cristóbal (UPM) acting as Innovation Manager 
and Head of the financial and paperwork supervision of the Project; Prof. Luis Narvarte (UPM) acting as 
Technical Coordinator in close collaboration to the PC and; Prof. Gema Revuelta (UPF) acting as RRI Manager. 
The Coordinator will also receive day to day support from the UPM European Projects Office. This office has 
the experience of giving a support to the UPM coordinators of 66 FP7 and H2020 projects. The services include: 
assistance in project coordination, administration, communications, financial advice, audit, and CE reporting 
support. 
WP leaders (WP). WP leaders shall be responsible for: (1) Monitoring, coordination and supervision of the 
activities within the work-package; (2) Collecting and timely submitting the deliverables assigned to the work-
package. Each WP Leader shall report on a six-monthly basis to the Management Support Team on the progress 
in the implementation of activities, the main results achieved, problems encountered and the work plan for the 
next reporting period. WP Leaders are assisted by Task Leaders, whose mission is to: (1) Organize the technical 
cooperation between the partners contributing to the Task; (2) Check the progress and on-time delivery of the 
deliverables of the Task and; (3) Report to the WP leader, who will be coordinating all Tasks of his WP. 
Steering Committee (SC): The Steering (SC) is made up of the Coordinator and the Work Package leaders. 
They will meet, at least, every 6 months at the time of the semester meetings to review the course of the Project 
and they may have extraordinary sessions held by electronic means, i.e. internet, phone conference of video 
conference, etc. The SC is the body designated to settling any differences that may arise between the consortium 
members. The Committee will try to solve the potential conflicts by taking into account their best understanding 
for the success of the Project goals. If a partner is still unhappy, it could be called for the Consortium General 
Assembly. Each member of the Steering Committee will have one vote. In case of tie, the votes of the 
Coordinator will decide.  
Social Advisory Board (SAB): Coordinated by UPF, this Body will be comprised by six members representing 
different RRI Platform and stakeholder representatives for the project. Its main attributions will be the follow-
up of the project and the technical and risks assessment. These will be communicated to the SC in order to take 
due corrective actions if needed. To ensure the commitment of these members with the project, a term of 
reference document will be prepared and duly signed. In this document GRECO will establish the expected 
work from SAB members and the lump sum for that work, which will in agreement with the European Standards 
for project referees. At the end of the proposal, LoI’s from different Organizations interested in taking part of 
the SAB are presented. The Steering Committee will make a proper decision on the composition of this Board 
at the beginning of the project. 
General Assembly (GA): The Consortium General Assembly (GA) includes one representative of each 
institution participating in the Consortium (those listed on the front cover of this document excepting USP) and 
is the highest body for decision. It will only be assembled when no satisfactory agreement is reached by the SC 
or when a partner is unhappy with the decisions made by the SC. Decisions are made by votes. As in the case 
of the SC in the case of a tie, the Coordinator’s vote will decide. The Assembly can be called by the PC or by 
1/3 of the partners with a proposed agenda. A quorum shall be a minimum of two thirds of the Beneficiaries. 
Binding decisions are possible only in matters included in the agenda or accepted unanimously for discussion 
by all the partners (not only those present in the Assembly) or their proxies. 
The decisions to be taken by the General Assembly that will be laid down in the Consortium Agreement concern: 
Changes to the plan for the implementation of the action; Finances; Intellectual Property Rights (IPR);  Changes 
in the consortium and resolution of any possible dispute among the partners. 
 

Measurement of progress   

To measure the progress of the project we will use deliverables and milestones. A deliverable differs from a 
milestone in that a milestone is a measurement of progress toward an output whereas the deliverable is the result 
of the process. Milestones can represent the completion of key project tasks or conclusions reached or questions 
answered that affect the project schedule in a major way. Thus, milestones can be put before the end of a phase 
so that corrective actions can be taken, if problems arise, and the deliverable can be completed on time (see 
section 3.2.4 on Risk management). A list of GRECO milestones are in Table 20. 
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Table 20:  Table 3.2a: List of milestones . A: Milestone number, B: Milestone name, C: Related Work-
package, D: Due date, E: Means of verification. 

A B C D E 
M6.1 Kick-off meeting 6 1 

 
Agenda of the meeting 

M6.2.x* Action Check meetings –EC- 6 14, 26 Agenda of the meeting 
M.1.1 Creative process to Define the Citizen  Science 

Initiative started. 
1 9 Pictures 

M.1.2 Definition of the Citizen Science Initiative 1 12 Document describing the Initiative 
M.1.3 Launch of the Citizen Science Initiative 1 18 Interface 2.0 
M.1.4 Installation of software for FAIR data 1 20 Screenshot 
M.1.5 Questionnaires defined and distributed 1 2 Document containing the questions. 

M.1.6.x Surveys analysis 1 14,26 Document containing the analysis. 
M.2.1 E-leaflets for data collection distributed 2 3 Distribution Proofs 
M.2.2 Video-tutorial procedure to repair a PV 

module on-site 
2 24 Video 

M.2.3 Definition on the organization of workshops 2 22 Document containing the planning 
M.2.4 Three workshops with Installers 2 33 Pictures 
M.3.1 Definition of the Meetings for Open Innovation 3 2 Document containing the planning 
M.3.2 GVal and EIC provides data for the validation 3 24 Document containing data 
M.3.3 Showroom with the technology and the Irrigator 

Community definition 
3 33 Pictures 

M.4.1 Instructions on how to developed the MML 
Meetings 

4 4 Document prepared by UPF 
delivered to the Organizations. 

M.4.2 Delivery of D.4.2 to the MML participants 4 25 Distribution Proofs 
M.4.2 Two video tutorial of solar cells edited 4 30 Video 
M.4.3. Video-abstract on the heat pumps paper (D.4.6) 

edited 
4 30 Video 

M.5.1 Website and visual identity 5 4 Website and logo ready 
M.5.2 Draft of business plans for WP4 technologies 5 25 Documents 
M5.3 Brochure 5 4 Project brochure 
M.5.3 Definition actions on the planning of the final 

conference 
5 20  Document containing the planning: 

tasks, roles and schedule. 

*subject to EC agreement. 
Organisational structure and decision-making mechanisms 

The Organizational Structure described above is established to manage effectively the Consortium at the time 
that provide a clear role and attribution to the different people involved in the project. This structure is the 
appropriate to the complexity of the project: 
Meetings: Concerning the scientific work, groups will meet every six months in a two-day meeting. The kick-
off and the closing meeting will take place at the Coordinator’s, while intermediate meetings will take place in 
the different research Organizations of the Consortium. 
The first day, four sessions will run in parallel along the day. During the morning “Training session on RRI” 
will take place in the Institution, while sessions for partners working on WP2 and WP3 are established to meet 
together in order to put into common the work carried out during the six previous months and plan the work for 
the next six months. In the afternoon working meetings for WP5, WP4 and WP1 will run consecutively. Partners 
will send appropriate representatives to each of the working meetings they are involved with, since these will 
be the forum to discuss deeply about the work performed, barriers to overcome, actions to take and planning the 
work for the next six months. 
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One of the outcomes of this first sessions will be a presentation, per WP, organized by the WP leader in 
agreement with the partners involved, that will summarize the work done in the previous period, will review the 
main lines for the work to be done in the next period and will identify the strategic needs.  
The second day the General Assembly Meeting will take place and presentations prepared by the WP leaders 
will be used in a meeting that will involve the WP leaders, who will evaluate the progress of the Project as a 
whole and will review the work to be done in the next 6 months and its viability. Members of SAB will attend 
the General Assembly meetings when needed. 
Presentations will be available to the Commission and partners through the internal website of the Project.  
Monitoring and reporting of the project progresses: The control on the project progress will be carried out 
by the WP leaders and reported to the Management Support team and Project Coordinator. Progress control will 
be carried out through the following set of formal documents: 

- Updated GANTT chart will detail the progress of the WPs and notify any overruns or slippage at project level. 

- Interim Internal Reports (2 reports each year, i.e. every 6 months) will detail the plan of activities, highlight 
critical tasks and indicate corrective actions. These semester report forms will allow the management support 
team: (1) To collect the presentations made by the partners at the meeting; (2) To update the list of publications 
and patents generated by the partner as well as a copy of their final version if not submitted previously to the 
Coordinator; (3) To collect material for the website; (4) To gather information about dissemination efforts in 
different levels; (5) To gather information on the foreground developed (see Table 7) in order to apply the 
mechanisms informed in section 2; (6) To remind the partners of the necessity of acknowledging the Project 
funding in their publications and press releases; (7) To check the status of milestones and deliverables; (8) To 
verify the status of gender equality and corroborate there is no gender issues and (9) To find out the opinion of 
the partners as to how the Project is developing, points of improvements, difficulties found, etc. 

For the sake of Quality Assurance, Deliverables will be subject to an internal review process, managed within 
the WP of concern, and will be eventually approved by the Management Support Team. Parameters used for 
milestones and deliverables assessment will include consistency with the technical objectives, technical quality 
of the achieved results, and timeliness of the delivered results.  

Critical risks and mitigation actions 

Table 21 outlines the potential risks that can affect the achievement of the project objectives and the associated 
mitigation measures and contingency plans. Potential risks have been classified as (1) Technical risks inherent 
to the research, technology and development activities and (2) Implementation risks related to the partners’ 
obligations according to the provisions in the H2020 Model Grant Agreement. Indicative measures to manage 
the risk are given and will further specified in the Consortium Agreement prior to project start. Risks are rated 
in terms of their likelihood and their severity. Likelihood is classified as: 1) rare (2% occurrence probability), 
2) unlikely (5% occurrence probability); 3) possible (10% occurrence probability), 4) likely (25% occurrence 
probability); 5) most likely (50% occurrence probability). Severity is classified as: 1) low; 2) minor; 3) 
moderate; 4) major; 5) critical. 
A suitable risk strategy has been defined for avoiding and/or minimising the impact of the identified risks. Three 
types of strategies are sought for: (1) Avoidance strategies, targeting at reducing the likelihood of the risk; (2)  
Mitigation strategies, targeting at reducing the impact of the risk, should the risk occurs; (3) Contingency 
strategies, targeting at finding a back-up solution should the worst happens. 
Table 21:Critical risks for implementation  

Description of risk  Work 
package 

Proposed risk-mitigation measures 

Likelihood Severity 
TECHNICAL RISKS 

Fail the engagement for EU civil 
society in WP2 

WP2 Mitigation: We have planned several communication actions in 
order to promote the initiative, so it will be increased or re-
designed. Contingency: A contract for getting the data should be 



                        66                                                   template v20170130 

  

RARE CRITICAL negotiated with different members of the civil society  in order to 
access their installations and get the data. 

Stakeholders do not imply with 
the MML of WP4  

WP4 Contingency: European Networks of partners involved in the 
project will be addressed.  Through the  European Platforms and 
Associations where partners of the Consortium belong, we will 
try to reach stakeholders in other countries. UNLIKELY MEDIUM 

Irrigators and Governments do 
not imply with the project so the 
Open innovation process fail. 

WP3 Mitigation: We will establish a personal contact with each of the 
irrigators and policy-makers members in order to get their 
opinion.  

UNLIKELY MODERATE 
Risk of breaking for high-tech 
equipment of the Consortium 

WP4 
 

Avoidance: Equipment devoted to fabrication and 
characterization will be periodically checked and proper 
maintenance done.  Mitigation: Depending on the time elapsed a 
proper re-planning on some tasks could be enough. Contingency: 
Some punctual measurements could be subcontracted to other 
centres when a major damage happens. 

MEDIUM  HIGH 

Dissemination actions are not 
impacting 

WP5 Avoidance: A continuous review of the PEDR is planned through 
the project in order to take proper corrective actions at due time. 

LOW HIGH 
People do not engage in the 
Citizen Science Initiative  

WP1 Avoidance: We plan to make the Citizen Science Initiative a RRI 
product including people in its design and planning so we expect 
a better acceptance. Mitigation: We have planned several 
communication actions in order to promote the initiative, and they 
can be increased or re-designed. MEDIUM HIGH 

IMPLEMENTATION RISKS 
Withdrawal of partner  
 

WP6 Contingency: The General Assembly will decide if either other 
partner(s) take over activities or to immediately initiate the 
process for replacement.  RARE CRITICAL 

Key staff or skills leaving the 
project  
 

All Mitigation/Contingency: Get early indication of possible 
withdrawal of key staff from partner if not internally replaceable. 
Contact all partners to seek similar competencies and shift the 
budget to the other(s) partner(s) that provides the competencies. 
Otherwise, initiate adding a new partner to the consortium.  UNLIKELY MAJOR 

Underperforming partner  
 

All Mitigation/Contingency: Get partner to focus or replace people. 
Otherwise contact all the other partners to seek similar 
competencies. Shift the budget from the defaulting partner to the 
other(s) partner(s) that achieve the committed work.  UNLIKELY MAJOR 

Delays in key milestones or 
critical deliverables  

ALL Avoidance: Carefully monitor progress, by means of project 
milestones and regular meetings, so as to detect quickly any delay.  
Mitigation: Prioritize workload and shift resources by reducing 
effort on non-critical tasks, even if this implies a shift of resources 
between partners.  UNLIKELY MAJOR 

USP is not funding by FAPESP 
(since they are not receiving 
funds from the EC, they should 
ask for funding to this 
Organization) 
 

WP1, 
2,3,5. 

Avoidance: The description of the tasks where USP will 
collaborate and its relevance to contribute to the objectives of the 
call has been remarked through this proposal. 
Mitigation: If FAPESP does not fund the proposal, the presence 
of USP at the semester meetings of the Consortium will be 
reduced just to one or two meetings, and we will negotiate an 
amendment to the Grant Agreement with the EC in order to reduce 
their collaboration just to  T.1.6. 

MEDIUM MAJOR 
 

3.3. Consortium as a whole 

Regarding the geo-political distribution of the Consortium, GRECO brings together 8 European partners 
representing 6 countries (2 from Spain, 3 from Germany, 1 from Swiss, 1 from Bulgaria, 1 from Portugal,); 1 
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South American partner and two organizations that although based in Spain are acting in GRECO as 
chairpersons of 2 Euro-Mediterranean Organizations representing to different stakeholders from Cyprus, 
France, Greece, Italy, Malta, Morocco, Portugal, Spain, Tunisia, Germany, Egypt and Turkey. From these 
partners, 6 are Research Organizations, 1 is an organization from end-users, 1 is a policy-maker body, 1 is an 
industry, 1 is a communication company and 1 is a University expert on RRI.  Considering the budget, Spain 
represents a 36%, Germany a 27%, Portugal a 10%, Bulgaria a 9%, Switzerland a 6%, the Euro-Mediterranean 
partnerships an 11% and Brazil a 3%. The last contribution will be requested to FAPESP.  

GRECO is coordinated by P1.UPM. UPM, through the Solar Energy Institute plays an active role in Europe and 
in international frame. Just in the European Research Framework Programs has coordinated 18 projects, which 
manifests its leadership on societal challenges as to be a real driver for novel approaches such as Open Science. 

The GRECO consortium has been assembled through a careful partner search to be able to cover the whole 
research and development chain. The technology developed in GRECO for WP2 and WP3 has its background 
in the consolidated partnerships between P.1.UPM and P.3.UEVORA, who have collaborated for many years 
together in order to provide with PV applications to the Iberian Peninsula. Last collaborations have been framed 
in the FP7 PVCROPS project and in the H2020 Project MASLOWATTEN. Both projects have been a success 
from the point of view of exploitation of the products developed.  This proven quality technical collaboration is 
based in their capacity for both designing PV solutions to the society and characterizing PV systems, which will 
be the core of WP2 and WP3. Moreover, their wide network of contacts among the PV civil society will be a 
value for the tasks of the project. P.7 CLSENES has a long history on the development of applied research for 
innovative energy solutions at household applications. They bring to the project a solid knowledge for the 
development of heat pumps solutions of WP4. Moreover, as a Solar Energy Institute they have capacities to 
collaborate in WP2 and WP3. In this regard, in WP2 they will be responsible together P1.UPM for the repairing 
procedure, while in WP3 they will ensure the technical validation of the solutions. P.4.EIC is the partner 
representing the societal stakeholders, the final-users of the technology developed in WP3. They contribute to 
the project with the vision of more than 41 final users in 10 different countries. They will lead the WP3 
highlighting the society-driven research of this line. P.11 USP comes to GRECO because of their capability as 
Photovoltaic Experts so their validation of the technology developed in WP2 and WP3 is an asset. Their 
expertise and network with PV stakeholders is also a value to the organization of an MML in Brazil and the 
inclusion of Brazilian society in the definition of a citizen science initiative in PV. USP will also act as 
knowledge chain link of RRI concepts through one of the most important Universities in South-America by 
organizing a workshop with experts in RRI in South-America, where GRECO model will be explained and 
discussed to get the validation of the model and, a seminar for USP researchers where UPF will provide its 
expertise. 

UPM has more than 35 years of history being extremely active in all the value chain of photovoltaics, from the 
basic research ideating novel concepts for solar cells to the PV systems through a leading position in Europe for 
CPV technology. In this regard, P.1.UPM brings their expertise as leaders in novel ideas for high efficiency 
solar cells (leaders of IBPOWER project and NGCPV, the last an FP7 partnership between Europe and Japan), 
and will collaborate with P.9.HZB in WP4. UPM offers their novel conception on three-terminal solar cell and 
HZB will offer the technology for growing perovskites solar cells. P.1.UPM will also lead the characterization 
of CPV micro-concentrators, skills that has been proven in the last years in NGCPV SHOPIA, NACIR and 
ECOSOLE projects, while P.6.INSOLIGTH a novel but disruptive company for micro-concentrators, will 
manufacture these modules for building applications at the time that will provide their technical assessment to 
the novel solar cells task, since these solar cells are aimed to be mounted on photovoltaic modules. P.10.Reiner 
Lemoine Institute is an Open Philosophy Institute collaborating really close to different stakeholders in 
Germany. They are experts on energy output and CO2 simulations for different photovoltaic approaches. They 
will cover that economic-environmental part for all novel solutions offered by WP4. Moreover, they will be in 
charge of providing business models for the exploitation of these technologies. P.10.Reiner Lemoine Institute 
brings to GRECO also its expertise in public engagement and together with P.1.UPM, P.2.UPF, P.3.UEVORA 
and P.9.HZB will work on the Mobilization and Mutual Learning Action Plan of WP4. 
P.8.GVal, acting as the co-chairman of the group of work of Energy and Water for the Intermediterranean 
Commission, will provide the political assessment to the innovation solutions that the Consortium will generate. 
P.2.UPF is a leader institution on RRI as demonstrates with the coordination of the H2020 HEIRRI project, an 
initiative dedicated to the integration of the RRI concept into higher education institutions. Moreover, UPF has 
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also participated in other RRI-related projects such as ResAgoRA or NERRI.  The IP, Gema Revuelta, has 
participated in the Scientific Committee of the Rome Declaration on RRI, and authored among other experts in 
the field the EC report “Indicators for promoting and monitoring Responsible Research and Innovation”.  The 
partnership with UPF will ensure that the GRECO project follows RRI principles through the coordination of 
the Social Advisory Board, and will help to design the MML of WP4. P.2.UPF will also be in charge of the 
Citizen Science application and will provide RRI training to the different partners involved. 
P.5.ESCI is the partner that will be in charge of the big effort on communication and dissemination actions that 
GRECO proposes. 

3.4. Resources to be committed 
Table 3.4a:  Summary of staff effort 

 WP1 WP2 WP3 WP4 WP5 WP6 Total Person- 
Months per Participant 

P1. UPM  8 30 25 47 8 14 132 
P2. UPF 14 0 0 5 1 0,3 20,3 
P3. UEVORA 1 35 26 2,5 3 2,5 70 
P4. EIC 0,5 0 18 0 3 2,5 24 
P5. ESCI 1 0 0 0 19,5 1,5 22 
P6. INSOLIGHT 0,5 0 0 5,5 1 0,5 7,5 
P7. CLSENES 1 20 18,5 26 3 1,5 70 
P8. GVal 0,5 7 7 11,5 3 1 30 
P9. HZB 2 0 0 31 4 3 40 
P10. RLI 2 0 0 47,2 4 2,5 55,7 
P11. USP 2,5 5,5 5 1 1 1 16 

Total Person Months 33 97,5 99,5 176,7 50,5 30,3 487,5 
 
Table 3.4b: ‘Other direct cost’ items  

P.1.UPM Cost (€) Justification 

Travel  €56,500  6 Travel project meetings for 4 people (€24,000€). 5 Conference travel and 
registration (€9,500). Travels to European PV plants (WP2) to get data (€11,000). 
Trip to workshop in Brazil (two people from the Coordinator team): €6,000.  
The hackaton-like contest will draw three research stay of one week in one of the 
European Research Organizations of the Consortium. A contract will be signed with 
the winner to cover travel, subsistence allowances and accommodation expenses and 
the entrances to the scientific museums or showrooms (see page 45).  Maximum 
amount to be funded will be €1,500 for Europeans and €2,000 when the winner is 
outside Europe. (€6,000) 

Other goods 
and services 

€91,600 2 project meetings, 1 MML, 1 workshop, 1 final Conference Organization with two 
invited speakers (€16,500).  Licences on annual basis for FAIR Notebooks database 
(€14,600 for 2 years). Small electronic components (€12,500). Chemicals and 
laboratory material (€8,000). Silicon and III-V wafers, evaporation materials, 
evaporation sources for the MBE and contact deposition (€10,000). Processing Gases 
(€17,000). Pholitography masks (4.000€).  Gold Open Access (€5,500). Delivery 
costs for citizens volunteering with Citizen Science in WP2 (€1,500).. Audit 
Certificate (€2,000) 

Total €148100  
P.2. UPF Cost (€) Justification 

Travel  €37,880 Travel to 8 project meeting (€32,000 ) - 8 meeting / 2 people / 2,000€ 
Travel to Brazil (for RRI training) = €5,880 (Return flights: 1100 €+ 
Accommodation: 294€ / night / 5 nights= 1470 € + Sustenance: 74€ / day / 5 days = 
370 €). Two people travelling. 
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Other goods €26,500 SAB payments: €21,000. 6 members / €3,000 = €18,000 . In reserve: €3,000 for one 
extra SAB member and Mr. Martin Brocklehurst’ MML in UK. 
Organization of one Project meeting (€3000)*. 
Gold open access (€2,500) 

Total €64,380  
P.4. EIC Cost (€) Justification 

Travel  €9,600 Project meetings (€6,000). Trips to companies (€1,500). Trips to irrigators fields 
(€1,500) 

Other goods €10,500 Organization of meetings with Irrigators and final showroom* 
Total €20,100  

P.5. ESCI Cost (€) Justification 
Travel  €12,000 Project Meetings (€6,000). Travels for filming (€6,000) 

Other goods €17,600 Visual identity (€1,500€). Website (€10,000). Maintenance of website (€3,000). 
Printing (€1,600). Translations (€1,500) 

Total €29,600  
P6. 
INSOLIGHT 

Cost (€) Justification 

Travel  €7,000 Project meetings (€7,000). 
Other goods €67,500 20 solar panels manufactured for the project purposes (€60,000), 20 inverters for the 

modules (€4000) and a data acquisition system (€3,500). This material is devoted to 
the fabrication of the demonstration system on micro-CPV of the project. The pilot 
will not have any commercial value and will just be used for GRECO research. 
Following the 5 years mandatory for the protection of data generated by the project, 
the pilot will be dismantled. 

Total € 74,500  
P.7. 
CLSENES 

Cost (€) Justification 
 

Travel  €15,000  Project meetings, including working meetings (€12,000). Travel and substance to 
one International Conference (€3000) 

Other goods 
and services 

€15,000 1 Project Meeting, 1 MML meeting and 1 workshop organization*. (€4,000)  
Small electronic components. (€4,000). Hardware components (€3,500). 1 Gold 
Open Access (€3,500).  

 €30,000  
P9. HZB Cost (€) Justification 

Travel  €16,000 Calculated travel to international conferences and project meetings of GRECO 
for PI and participating PhD students 

Other goods  €63,000 Project cost for smaller equipment (components for IV measurement system 
optimization, €8,000) as well as substrates and materials for solar cell 
preparation (€30,000), Cost for lab operation (€5,000), hard- and software for 
setting up material data base (€5,000) 

Other 
services 

€35,000 1 Project Meeting and 1 MML meeting organization* (€3,000).  2 Gold open 
access costs (€5,000) and open data base (€4,000). Chemicals and other lab 
materials (€18,000). Small electronic components (€3,000). Audit Certificate 
(€2,000) 

Total €114,000  
P11.USP Cost (€) Justification 

Travel  €24,000 8 project meetings in Europe average cost of €3,000€. 

Other goods  €6,000€ 1 MML meeting, 1 workshop organization including meeting with relevant RRI 
actors in Brazil and a seminar on RRI tools* (€6,000) 

Total €30,000  
* These include: room rental, audio-visual rental, working material (post-its, pens, notebooks, photocopies, badges, 
etc.), printing services for material distributed, coffee break services, lunches and dinners. 
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Note1: Project Meetings: For a better management of meetings, the host partner will be in charge of dinner and meals 
costs in a rationale base, according to the general rules of the Institution. To avoid double-charge, attendances will 
not claim for this part in their subsistence allowance. 
Note 2: Project meetings will include the organization of RRI training session. 
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