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A B S T R A C T   

Adopting and contextualizing alternative policy approaches within any scientific discipline or context requires 
considering the multiple trans-boundary and trans-disciplinary characteristics of the different research and in-
novations paths and actors, disciplines, and global contexts. However, the implications of the stakeholder’s 
perspective, which provides relevant outcomes for an integration of a technological system in a process where 
the actors’ opinion forms a fundamental element of the methodology, are not sufficiently explored in recent 
literature. Therefore, the general question this paper deals with is how to incorporate alternative policy ap-
proaches - such as responsible research and innovation (RRI) - in the discipline of innovation in renewable energy 
in a non-European context. This is achieved using the implications of the stakeholder’s perspective and the socio- 
technical transition approach as an evolution of innovation theories. Based on an analysis of the results of an 
original survey involving researchers, we examine the deployment of socio-technical approaches, obtaining the 
imprints of the responsible approaches in the strategies for innovation in the field of solar technology in Chile. 
The survey process, consistent in a series of semi-structured interviews and an online survey, was undertaken 
with 10 researchers (answering 9 with final N = 8) for the interview process and 78 targeted researchers (with 44 
completing the surveys with average final N = 34) from the Chilean Solar Research Centre (SERC-Chile). 
Findings showed that systemic approaches were found prevailing when it comes to considerate social di-
mensions, which were described in terms of economic, institutional, and regulatory features. However, a growing 
deployment of socio-technical approaches was found in terms of the incorporation of new actors, engagement 
with the community, real appropriation, cultural integration, social licence to operate, and the valorisation of 
alternative approaches, such transdisciplinarity and co-construction of knowledge, resulting in implications for 
innovation and energy policy.   

1. Introduction 

Responsible research and innovation (RRI) is a EU research and 
innovation initiative launched by the European Commission as a key 
element of the Horizon 2020 funding programme based in the definition 
of the research outcomes as the expression of human values such as 
safety, justice, sustainability, and efficiency [1]. RRI implies that soci-
etal actors (i.e., researchers, citizens, policy makers, business, third 
sector organizations) work together during the whole research and 
innovation process in order to better align both the process and its 
outcomes with the values, needs, and expectations of society [2]. 

As an approach, it is built as a normative and comprehensive 

governance framework for research and innovation [3–6] that calls for 
connecting different aspects of the relationship between research and 
innovation (R&I) and society [7]. The aims that are transformed in 
conceptual dimensions pooling analytical and empirical aspects entail 
that the policy level is structured in the fulfilment of two main funda-
mental missions: the development of specific research agendas and the 
reformulation of the research and innovation process. 

RRI research agendas are guided by the keys of science education, 
open access, engagement, ethics, gender, and governance; which were 
updated with two more areas of relevance, social justice and sustain-
ability, included in RRI as an expression of the policy goals, since they 
were the backbone of the Europe 2020 strategy [8,9]. In contrast, in the 
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case of the process re-formulation, it is proposed to be carried out 
through the definition of attributes that the innovation needs to fulfil to 
be considered responsible, namely, anticipation, reflexivity, inclusion 
and deliberation, and responsiveness [3], or anticipation, reflection, 
engagement, and action [10], depending on the approaches. This 
consideration came from the responsible innovation approach (RI) [3, 
11], dedicated to involving the dimension of the innovation process with 
a set of norms or even virtues for practices related to the evaluation of 
outcomes and options. In RI, the enhancement of innovation, in terms of 
moral values, is essential, since innovation is never neutral or loaded 
with value [12], thus outcomes need to be the expression of the human 
values [13]. The RI imprint has given a way to the anticipatory gover-
nance approach which embraces (i) the meaning and scope of anticipation 
and responsibility throughout the world, (ii) how emerging countries are 
dealing with them, and (iii) what are the main differences, difficulties and 
opportunities underlying anticipatory-like international governance dynamics 
[14–16]. 

The discourse concerning RRI has reached a significant level of so-
phistication [17] in terms of the valorisation of its heterogenic theo-
retical background (radical innovation support, the changes in 
techno-economic paradigms or the changes in technology systems, 
socio-technical transitions approach, technology assessment ap-
proaches, ethics studies, innovation theories, as well as philosophical 
imprints) and the enrichment of the approach due to the evolution of the 
surrounding rationales [18] (adapting technological revolutions ap-
proaches, anticipatory governance and the adoption of holistic per-
spectives of innovation). Moreover, it has been embedded under the 
umbrella of the search of good governance [19,20] regarding how science 
and technology can be performed and evaluated with the purpose of 
transcending from disciplines and contexts. 

Therefore, the socio-technical transition approach and the evolution 
of the innovation theories are two of the elements that have more weight 
in the logic surrounding current RRI. Socio-technical transition ap-
proaches converge within the idea of arranging changes that can be 
understood as socio-technical. Within innovation theories, the current 
adoption holistic perspectives on innovation are characterized by a 
problem- and solution-orientated approach to problem-solving, based 
on a systemic design and mapping of long-range contemporary phe-
nomena, both in the economic and social domains was well as in envi-
ronmental, political, and ecological areas. Furthermore, the use of 
collaborative research strategies and co-production of knowledge pro-
posals at policy level such as interdisciplinary, multidisciplinary, 
transdisciplinary, and transformative science (MITT)) [21] is also part of 
the new innovation trends. 

The general question addressed in this paper is how to incorporate 
alternative policy approaches such as RRI in the discipline of renewable 
energy innovations in a non-European system, considering the element 
that comprises the RRI discourse (socio-technical transition approach as 
an evolution of the innovation theories). Therefore, despite the fact that 
RRI as a policy approach was established in the context of the European 
research policy, its consideration within anticipation and responsibility, 
as mentioned above, proposes its global applications towards anticipa-
tory-like international governance dynamics [14–16]. Moreover, the 
embracement of responsible approaches is an extended trend in several 
scientific disciplines and policy approaches, as well as in different 
countries. Thus, embracing and contextualizing alternative approaches 
within any scientific discipline or context will require considering the 
multiple trans-boundary and trans-disciplinary characteristics of the 
different research and innovation paths and actors, disciplines and 
global contexts that inevitably fall between the gaps of existing regu-
latory frameworks and instruments [22]. 

The inclusion of the new policy approaches provides a scenario of 
integration and benefits, but, at practical level, there are obstacles in 
seeking to understand the interactions of policies in terms of the impacts 
and the social features, for example of stakeholders’ implication. The 
perspective of stakeholders and its considerations is one of the main 

important subjects of this work, since this paper attempts to organize a 
surveillance of researchers’ awareness regarding RRI policies and to 
build a case study. Its inclusion provides outcomes that can be used in 
novel methods to assess technologies proposed for the integration of a 
technological system in a process where the perspective of stakeholders 
forms a fundamental element of the methodologies [23]. 

The implications of the stakeholders’ perspective are not sufficiently 
explored in the recent literature; therefore this paper is an opportunity 
to fill this gap. Within the perspective of stakeholders in renewable 
energy innovations, insights can be found in public engagement focused 
on creating consensus around top-down engagement or traditional so-
cial acceptance, which assumes that agreement between diverse stake-
holders is desirable and possible [12]. Nowadays, bottom-up approaches 
consider that the engagement process needs to be upstream and 
mandatory, involving methods such as focus groups, citizen juries, and 
other forums for participatory discussions [3,24]. In addition, the vision 
of anchored goals and dimensions, such as engagement or acceptance, is 
no longer considered as an objective, but rather how the 
decision-making process should contribute to progress along the path 
towards that goal [25]. 

Inspired by these imprints, this paper proposes to study the impli-
cations of the stakeholders’ perspectives, considering the researchers as 
the actors immersed in the process of incorporating RRI approaches [3, 
6,26] in their practices on renewable energy innovation in a 
non-European context. 

The selection of renewable energies is based on the idea that energy 
systems are deeply immersed in social, economic, political and organi-
zational patterns; and the drivers of these changes should also include 
social, economic and political aspects, transforming the energy policy 
forecast in a problem of design of socio-energy systems [27,28]. More-
over, in the context of renewable energy research and policy, the im-
prints of the socio-technical transition approach, new governance 
models and the adoption of holistic perspectives on innovation are 
becoming part of its backbone. The early insights of the socio-technical 
transition can be found in the sustainable development model as an 
umbrella for multiple normative criteria used in the fields of develop-
ment studies, economics, law, and legal studies and jurisprudence, that 
are used to assess the pros and cons of the socio-technical change [29]. 

Furthermore, the importance of responsible approach considerations 
is out of discussion. Even if the current transformation underway in the 
energy system towards decarbonisation, decentralisation, digitalisation 
[30], and democratization (4Ds) [31] calls for its application in this area 
[32]. Therefore, the evolution of sustainable development is the energy 
transition, which comprises an overall approach to tackle present and 
future energy system changes derivate from the need of transformation. 
This approach to an energy transformation can be considered a new 
governance approach and a holistic innovation approach. An example is 
the proposal of four dimensions of governance that places the people in 
the core of which arise legitimacy and transparent decision-making, the 
participation of customers in the decision-making process, and reforms 
in regulatory frameworks. 

The application of RRI to the energy domain resulted in the con-
textualization of stakeholders, as energy system actors and local com-
munities should collaborate to share responsibility, to become mutually 
responsive, and to anticipate future developments to guarantee a so-
cially and technologically acceptable transformation towards an inclu-
sive and sustainable energy system [7]. Moreover, within the umbrella 
of the socio-technical transition approach, energy systems seem not to 
be not yet influenced by RRI when considered globally [31], although a 
detailed analysis do suggest more correspondence since the RRI frame-
work and socio-technical considerations share the same theoretical 
background [7]. 

Within this field, Chile is a country within Latin America that oc-
cupies a remarkable position in renewable energy research and inno-
vation, specially within the international flows of solar investment [33]. 
Moreover, it is the forerunner of PV energy in the region [34] working in 
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the prospect of turning the country into a solar superpower. The pros-
pect of this endeavour is based in the developing and using solar energy 
extensively, not only at a domestic scale but also becoming exporter, 
adding all its generation capacity, and incorporating solar energy to 
industrial and productive processes to make them environmentally 
friendly [34]. For this purpose public and private research and policy 
initiatives were launched, i.e. Hoja de Ruta 2050: Hacia una energía 
sustentable e inclusiva para Chile/2050 Route map: Towards a sustainable 
and inclusive energy for Chile [35] and the creation and consolidation of 
international top level research centres such as the solar energy research 
centre (SERC-CHILE) [36]. 

Within these policies the construction of a shared vision for the 
future development of the Chilean energy sector with the social, political 
and technical validation stems in terms of a multisector and interdisci-
plinary effort, followed with a broad inclusion of actors from different 
areas [36]. In addition, within SERC, research was aimed at “the con-
struction of a solid foundation of knowledge regarding solar energy through 
researching scientific, technical, and economic challenges in the field”. 
Moreover, projects were to utilize and strengthen the exceptional con-
ditions for solar energy use in the northern region of Chile and delve into 
the opportunities that solar technology offers as the national energy mix 
[36]. 

Another aspect to consider is that governance is concerned with how 
knowledge is produced and how it is distributed, therefore there is a 
clear realization that governance happens within and is done by the 
scientific community itself, placing researchers as relevant but not 
unique actors. Within Latin America, systems of innovation are histor-
ically characterized by small scientific communities, with scarce finan-
cial resources and focused on research guided by curiosity [37]. 
Furthermore, the existence of little incentives to conduct research ori-
ented to national priorities, the fact that the public sector is the main 
source of funding, the prevalence of an import-based industrialization 
model and a research imitation model, and a strong distortion in the 
incentive structure were considered the most remarkable prevailing 
burdens. 

However, in recent years some changes that increased the produc-
tivity of research overcoming the above mentioned barriers [38] 
appeared in the Chilean research and innovation framework. Those 
changes are the commitment to innovation in terms of acquiring internal 
knowledge; the change in the assessment process to include not only the 
input needed to innovate (R&D funding) but also the output of the 
process itself (improving the Chilean researcher positioning in interna-
tional rankings and the successful performance in specific research 
areas); the appearance of new actors and their impact on the reconfi-
guration of the innovation system; the increase in the amount of R&D 
financed by the business sector (private funding); and the integration of 
alternative policy approaches [39]. Moreover, Chile is a pioneer among 
emerging countries, and even some OECD countries, in attempting to 
establish a strong incentive structure for its innovation system [37]. It 
increased the numbers of researchers from less than 1000 per million of 
inhabitants [37] to 6000 researchers per million of inhabitants in 2013, 
and although Chile is a small player worldwide (0.2% of the world 
population and 0.34% of the planet scientific production, 46th place in 
the world ranking) its contribution stands out in relation to its size [40]. 

Furthermore, Chile owns an extended trajectory regarding the 
implementation and use of alternative models of innovation (such as 
transdisciplinarity), and recently it embraced highly innovative ap-
proaches embedded in triple-, quadruple- and quintuple-innovation 
approaches [41]. 

Regarding the selected methodology, this paper based its proposals 
considering the need to inform and be informed by societal dynamics, a 
dominant approach recommended in socio-technical transition ap-
proaches. Moreover, the use of human centred research methods [42] 
such as focus groups and interview surveys were reported to be useful to 
modulate the way in which research questions can be formed and 
interpreted by actors. These methods also serve to generate and 

legitimate research questions through collaboration between stake-
holders and academic researchers [43]. 

In addition, within the discipline of renewable energy, the use of 
qualitative methodologies used for the evaluation of the interaction 
between energy and climate policies is not only confronted by its use 
within the processes of renewable energy innovation and policy devel-
opment [44], but also provide a descriptive explanatory analysis of the 
often non-quantifiable process in policy interactions and the description 
of contextual implications [45]. 

Finally, the theoretical approach to this paper is based in the idea 
that there are two elements that have more weight in the current sur-
rounded rationales when RRI is considered as an alternative science, 
technology, and innovation governance approach. These elements are 
the socio-technical transition approach and the current and traditional 
innovation theories and their synergies and evolution [46]. Moreover, 
despite that the socio-technical transition has emerged over all the other 
policy approaches, its early considerations come from the use and 
interpretation of innovation theories. Therefore, both approaches 
derived from the evolution of the theoretical approaches to innovation. 
Since the innovation theories approach is part of the RRI background, it 
can be used as a starting point to contextualize this approach for Latin 
America and Chile, acting as a common language. 

The consideration of innovation theories can be located within the 
efforts to promote renewable energy innovation in developing countries. 
These theories were used to deal with the challenges of renewable en-
ergy innovation, the innovation and technology transfer, and the pro-
posal of alternative policy strategies. The challenges for renewable 
energy innovation and technology transfer are out of the scope of this 
paper although most of the inter-related dilemmas for policy makers 
when it comes to promote renewable energy innovation are also related 
with the necessity of transformative changes to lead to much greater 
long-term impacts. 

Moreover, the systemic approach is dominant in renewable tech-
nologies innovation rationales within the Latin American context. For 
example, the dominance of high carbon technologies is related with a 
‘locked-in effect’ by the accumulation of knowledge, capital outlays, 
infrastructure, available skills, production routines, social norms, reg-
ulations, and life styles [47]. This lock-in slows down low carbon tech-
nologies and disincentives radical, low-carbon innovation. 

This paper is organized as follows. First, Section 2 describes the 
elaboration of the approach in terms of finding a common language to 
contextualize RRI in the discipline of renewable energy research within 
the Latin American context. This section approaches the socio-technical 
transition within innovation theories, responsible approach for renew-
able innovation, the drivers of the innovation and grown within Latin 
American context, and the imprint of this consideration within renew-
able energy innovation in the Chilean context. In Section 3, the used 
methodology is explained. In Section 4, the survey results and findings 
are outlined and discussed. Finally, Section 5 concludes this paper. 

2. Elaborating the research approach 

2.1. Socio-technical transitions within innovation theories 

As mentioned above, the two elements that have more weight in the 
rationale of RRI are the socio-technical transition approach and the 
innovation theories. Moreover, both imprints are evolving towards 
transition considerations. Since this paper considers the implementation 
of policies in non-European countries, a review of the most relevant 
innovation models that can be considered is detailed in Fig. 1 through a 
series of periods, steps, and milestones [48]. 

In this sense, three established frameworks are identified as co- 
existing in contemporary innovation policy discussions [1]: institution-
alisation of government support for science; emphasis on competitiveness 
which is shaped by the national systems of innovation; and transformative 
change where RRI can be located and were collaborative research 
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strategies and the adoption of co-production of knowledge are consid-
ered [21]. These three frameworks are relevant to policy making, but 
nowadays exploring options for transformative innovation policy is 
considered a priority. 

An approach to the different periods comprises a first step of prev-
alence of linear models, where innovation systems include actors, 
institutional conditions, and networks, and are focussed on addressing 
the failures of the isolated elements (i.e., the market failures), ignoring 
the importance of wider failures [48]. This period was followed by a 
second step which includes induced innovation, evolutionary eco-
nomics, and path dependency considerations. This second step was 
capitalized by the early use of the systems theory and the statement of its 
drivers and trajectories, namely the niches, regimes, and landscapes. 
Moreover, this period was characterized by a change in rationales 
moving towards a more complex, systems-based perspective, explain-
able by introducing a four-level taxonomy of innovation [18] corre-
sponding to incremental innovations, radical innovations, changes of 
technology system, and changes in the techno-economic paradigm. Here, 
incremental innovations occur continuously where radical innovations 
come from outside the current mainstream, because of R&D activities. 
These incremental innovations can bring a structural change, but their 
impact is relatively small. In contrast changes of the technology system 
and changes in techno-economic paradigm known as technological revo-
lutions are far-reaching changes in technology where, in the case of 
revolutions, go beyond engineering trajectories for specific process or 
product technologies [49]. 

Within radical innovation, the niches serve to gain diffusion or 
adoption. The use of regimes is referring to the incumbent of socio- 
technical system where that the niche is potentially affecting [50]. In 
addition, the landscapes refer to exogenous developments or shocks (e.g. 
economic crises, demographic changes, ideological change, or major 
environmental disruption like climate change) that create pressures on 
the regime, which in turn create windows of opportunity for the 

diffusion of innovation [29]. 
A third step of the innovation theories evolution comprised the 

consideration of innovation systems frameworks namely innovation for 
growth, national systems of innovation and national innovative capacity 
considerations [1]. The fourth step comprises the implementation of 
systemic and hierarchic innovation, which includes the technical inno-
vation systems, the re-envision of niches in terms of niches accumula-
tion, the reformulation of radical and disruptive innovation and the 
proposal of transition innovation approaches. Technical innovation 
systems and niches accumulation are based in the application of 
systems-style analysis of the innovation process. In contrast, radical 
innovation is based in the arrangement of a significant change that is not 
necessarily disruptive (i.e., it does not necessarily displace the domi-
nant, incumbent technology or process). In addition, disruptive in-
novations are innovations that eventually overturn the existing 
dominant technologies, products or processes [48]. 

Transition approach focuses on the detailed process of technological 
change, which is not simply incremental but represents a radical, 
possibly even disruptive, shift in products and processes. Moreover, 
transition innovation includes the main theoretical approaches of multi- 
level perspective, strategic niche management, and socio-technical 
scenarios. Moreover, considering the periods, steps, and milestones of 
this evolution, current socio-technical transition approaches borrow 
from a mix of disciplines, including history, evolutionary economics, 
institutional theory, and traditional socio-technical studies (STS). 
Formally, they still acknowledge that diffusion or transitions occur 
through interactions among the levels of the niche, the regime, and the 
landscape within innovations [26] but stabilising certain distance from 
innovation theories roots in terms of merging the approaches under 
transformative change rationale which links to contemporary social and 
environmental challenges [31]. 

Under this contemporary view, the transformative science approach 
can be considered the core from where the transition approach emerges, 

Fig. 1. Innovation models evolution through a series of periods, steps, and milestones. Made by the authors based on [48].  

R. Carbajo and L.F. Cabeza                                                                                                                                                                                                                  



Renewable and Sustainable Energy Reviews 158 (2022) 112132

5

aiming to address complex policy challenges of a long-term nature, such 
as sustainable transitions. Moreover, the creation of a space with the 
purpose of transforming general policy goals into concrete visions is 
proposed to achieve these challenges, which in turn would be used to 
develop possible transition paths on how to connect the present with the 
future [51]. 

Since the aim of this paper is to incorporate alternative policy ap-
proaches, such as RRI, into the discipline of renewable energy in-
novations in a non-European system, considering the element 
comprising RRI discourse (socio-technical transition approach as an 
evolution of the innovation theories), the presence of innovation ap-
proaches imprints in the countries and the deployment of the alternative 
models of innovation, such as transformative change, is going to be 
considered a transversal criteria in the evaluation of the outcomes of the 
survey and semi-structured interviews. 

2.2. Innovation and growth within the Latin American context 

The increase of investment in science, technology and innovation 
(STI) is an essential factor for the economic growth of a nation rein-
forced by the fact that research, innovation, productivity, and economic 
growth lead to improvements in education, health and democracy, as 
well as lower inequality [39]. Since there are synergies affecting the 
development of growth profiles and each country has its own develop-
ment path, understanding the drivers of these facts requires form 
overviewing elements such as the development paths and growth tra-
jectories followed by the countries, the innovation models implemented, 
and the evolution of policy perspectives. 

Regarding development paths, the changes in the dimensions of the 
openness, industrial structure and innovation, and the specific combi-
nation adopted by each country are historically considered the di-
mensions affecting income per capita growth. Since the most widely 
considered approach within the Latin American context is the imitation- 
based technological development [52] in terms of how innovation and 
international knowledge is integrated, the acquisition and imitation of 
technologies developed abroad has a more significant impact than 
endogenous R&D [48,53]. 

This imitation process is complex and it is modulated by the factors 
affecting the extent to how national systems of innovation are able to 
grow and catch up with the technological frontier by means of inter-
national learning and imitation activities [53], as shown in Fig. 2. These 
factors are the innovative capacity and the absorptive capacity or 

imitation capability of a country [39]. These two factors constitute the 
technological capabilities (TC) of the countries from where technolog-
ical capability accumulation (TCA) is defined [39]. TC are defined as the 
ability to make an effective use of technological knowledge for pro-
duction, investment and innovation, and TCA comprises the levels of 
knowledge and advanced innovative capabilities which include capa-
bilities for conducting R&D. 

Along these factors, the drivers of these capacities are the techno- 
economic (TES) and socio-political (SP) dimensions. These dimensions 
are connected with the innovation process, for example, technology 
transfer depletion can be explained being modulated by technological 
capability accumulation processes (TCA) which moreover require from 
merging the techno-economic (TES) and the socio-political spheres 
(SPS) [39]. While traditional models considered TES and SPS as isolated 
dimensions tending to adopt a narrow perspective to science, technology 
and innovation and their policies, new approaches, considered 
co-integration and different combinations of these spheres leading to 
different development profiles [39]. 

Regarding innovation models, the translation of the steps of the 
innovation theories evolution to the Latin American context shows that 
between the period where the use of linear models prevails in Europe, 
Latin American countries were lock-in in a state-lead industry models of 
innovation. In contrast, when induced innovation, evolutionary eco-
nomics and path dependency were the most important models in 
Europe, most countries in Latin America experienced a sharp rupture, 
leading to the introduction of a new economic model according to which 
free market mechanisms represent the major force driving economic 
development [53]. In subsequent years, marked experienced a much 
more turbulent period characterized by a more heterogeneous growth 
dynamics in terms of substantial changes in macroeconomic policies 
(financial stabilization, fiscal restructuring), openness of the economy 
through trade liberalization (lower tariffs and trade agreements) and the 
adoption of new doctrine of market-led economic, the State started to 
have a much less active role to foster industrial development and eco-
nomic growth [53]. 

The national systems of innovation (NSI) were a model widely 
embraced by the Latin American innovation landscapes, which is still 
dominant. NSI approaches resulted from a process of aggregation of 
different institutions, as well as public and private organizations. Here, 
STI agencies (CONACYT-Mexico/CONICYT-Chile, etc.) that play a cen-
tral role in NSI, were developed following a supply approach adopting 
latter a systemic approach. The challenges supply/systemic approach of 

Fig. 2. Factors affecting the extent to how national systems of innovation in the imitation process. Developed by the authors based on [14,16,39,53].  
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NSI operation in Latin American countries were related with the fact 
that historically, the assessment of science, technology and innovation 
(STI)-related activities was poor. Moreover, the technical change based 
on local and systematic STI efforts was rarely identified as an important 
factor in improving the performance of the Latin American economy. 
Furthermore, activities of greater productivity in the Latin American 
markets (at the industrial or service level) were not related to the efforts 
in innovation [39]. 

Therefore, the evolution of perspectives is focused on forsaking 
prevailing rationales derived by the economy where the impacts were 
constrained through government initiatives for the science, technology, 
and innovation development and through the establishment of priority 
areas for knowledge-related policies. For example, in the case of ap-
proaches such as TCA, new re-envisions advocate to integrating the 
techno-economic (TES) and the socio-political spheres (SPS) [39] and to 
transcend the indicators associated with inputs and outputs of domestic 
STI capacities and capabilities, including those that focus on TCA. In 
contrast, in the case of the process of maturation and advances regarding 
the NSI, the introduction of openness is considered. However, these 
attempts are often considered useless since the transformation of 
knowledge and resources of diverse nature into products, techniques, 
services, and other results is considered valuable strictly in the economic 
criteria. Thus instead of opening national systems of innovation, uni-
lateral perspective is reinforced and the NSI turns into techno-economic 
systems [39] without advancing in a real transformative change. 

2.3. Contextualizing the approach for Chile 

Studies that have explored developing countries innovation systems 
have not always applied the theory which take into account real char-
acteristics of the countries in terms of socio-economic concerns, political 
economy, and institutions among others [54]. Therefore, an overview of 
the elements shown in the previous section indicates that within the 
Latin American context, there are countries that have had a higher 
average performance than others. This can be argued to the fact that 
countries that have managed to combine imitation and innovation pol-
icy experienced a higher rate of growth than those economies that have 
only made efforts to improve their imitation capability [53]. 

Within development paths, Chile first actively embraced the market- 
oriented model settled in a traditional, science, technology, and inno-
vation system [55]. In addition, Chile experienced a slightly more dy-
namic trajectory which can be arguably due to technological 
improvements and commitment to innovation [53], such as the fact that 
the benefits of the export oriented natural resource sector partially go to 
funding public innovation. 

Moreover, the application of alternative systemic instruments for the 
assessment of innovation in terms of considering the accumulation of 
TCA technological capabilities and the synergies between the techno- 
economic and the socio-political dimensions shows that Chile profile 
is biased towards the techno-economic sphere to the detriment of socio- 
political development. Moreover, increasing productivity and 
improving innovation performance to reach technological frontiers 
needs to be balanced with attention on the solution of national 
problems. 

The national system of innovation in Chile is managed at national 
level by two innovation agencies, CONICYT and CORFO. The national 
commission for scientific and technological research (CONICYT) (full 
name in Spanish: Comisión Nacional para la Ciencia y la Tecnología) 
under the Ministry of Education, was created in 1967 as an advisory 
body to the Presidency in matters of scientific development, guiding its 
efforts to the final objective of contributing to the economic, social, and 
cultural progress of the country. Under this perspective, CONICYT 
guides its work around two major strategic pillars: the promotion of 
human capital formation and the strengthening of the country scientific 
and technological base [56,57]. 

Production development corporation (CORFO) (full name in 

Spanish: Corporación de Fomento de la Producción de Chile) is a Chilean 
governmental organization founded in 1939 under the Ministry of 
Economy, Development, and Tourism in charge of supporting entre-
preneurship, innovation, and competitiveness in the country along with 
strengthening human capital and technological capabilities. Currently 
the main objective of CORFO is to promote a society of more and better 
opportunities for all and to contribute to the economic development of 
the country through a variety of programs involving promotion of in-
ward investment and the advocacy of competitiveness for domestic 
companies [58]. 

Moreover, the research and innovation funding scheme of CONICYT 
is focused on financing basic science, supporting PhD students, equip-
ment, and research projects, while that of CORFO is focused on applied 
sciences, technology transfer, and research and innovation collaboration 
between universities and companies. 

Chile explored the implementation of alternative approaches such as 
a new envision of transdisciplinary linked to studies of economy 
development. Alternative to the standard definition, which merges 
interdisciplinarity with actor participation, the non-mainstream Chilean 
economist Manfred Max-Neff [59] proposes that studies relevant to 
solving the pressing problems of our times should be transdisciplinary. 
This consideration of transdisciplinarity assumes that those approaches 
need to be based not only on relevant empirical research, but also need 
to consider the values (in terms of what exists), the norms (in terms of 
what we are capable of doing), pragmatic studies (in terms of what is it 
we want to do), and empirical research (attending how should we do 
what we want to do). These concerns comprise four distinctive levels 
that are interconnected through a series of drivers. The drivers of these 
levels are in the case of values and ethics, in the case of norms, the 
planning and design, in the case of pragmatic studies, applied disci-
plines, and in the case of empirical research, basic sciences. The 
advantage of these approaches is the overall transformation of how 
research is carried out, to achieve relevance of the obtained research 
results. 

Furthermore, solar energy new policy proposals [36] for the energy 
system transformation in Chile advocate to achieve a sustainable 
development based in solutions to fully develop renewables while 
reaching higher penetration rates in the grid. Therefore, innovation 
proposals include an alternative envision of energy systems to solve the 
lack of an effective open access non-discriminatory transmission grid 
and to look for solutions to deal with the strong resistance from local 
communities to new generation projects due to environmental concerns, 
exploring flexible solutions to allow a generalized use of small-scale 
solar energy technology. Moreover, policy challenges are (i) the trans-
formation of the Chilean energy policy to play a key role to balance the 
needs for energy of many isolated communities and small-size busi-
nesses, (ii) to comply with the long-term sustainable development ob-
jectives of the country, and (iii) the legitimation of these policies by 
citizens considering a great deal of participation within communities. 

3. Methodology 

3.1. Study design, selection, and data collection approach 

The present paper is part of a broader study aiming to explore the 
implementation of the RRI approach in renewable energy research and 
innovation. This endeavour entails the contextualization of RRI within 
renewable energy research and innovation [7], the construction of a 
methodological approach with a robust context and assessment levels 
[46], and the proposal of a validation strategy through the application 
and analysis of case studies. This paper therefore comprises the 
consideration of a case study of RRI within renewable energy research in 
the context of Chile. 

For this reason, a two–fold methodological approach was followed, 
based in a qualitative method consistent in the realization of a series of 
semi-structured interviews and the use of a survey tool designed in 
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previous studies. The interviews consisted in individual conversations 
performed in live, and they were organized with the purpose of recon-
structing in detail and in a non-induced manner situation, opinions, 
judgments, and interpretations of the interviewee about certain events, 
problems, or situations. The construction of the interview process was 
based in the previous studies conducted regarding RRI perception and 
implementation [61–63] conducted with researchers and in studies of 
researcher opinions regarding systems of innovation and innovation 
agencies in Chile [56]. 

The objective of the interview process was to outline the real char-
acteristics of the country innovation system and within the solar energy 
research in Chile, avoiding the burden reported in the literature, 
condensed in the generalization and use of mainstreaming development, 
innovation and policy approaches [54]. In contrast, the survey tool was 
based in a method built to contextualize RRI within thermal energy 
storage research, taking into account the inclusion of social aspects in 
energy research [64], exploring researchers awareness and opinions 
regarding the questions of the social approach of energy studies, 
communication and divulgation aspects, the responsible methodologies 
and RRI dimensions, and keys and methodology awareness and pitfalls. 

For the purpose of this paper, this survey tool was adapted using the 
same levels but with the intention of contextualizing solar energy 
research within renewable energy research and innovation, following 
the case studies found in the literature in similar areas and for similar 
purposes [44,65–67]. Thus, the researchers perspective implications 
aspects were organized in four levels: (i) energy and society, (ii) 
communication, research, dissemination and outreach, (iii) participa-
tory research or engaging research, and (iv) methodologies and regu-
latory frameworks. 

The inclusion and adaptation of questions under the area of energy 
and society intended to elucidate the social approach to scientific 
research in general and then focus on renewable energy and solar energy 
research. Moreover, it also intended to introduce and grasp the first 
impressions regarding how researchers understand and describe energy 
research relation with the social approach, to identify the drivers and the 
different weight in the rationales in the context of renewable energy 
research and innovation in Chile. The questions under the area of 
communication, research, dissemination, and outreach intended to 
elucidate the drivers of this process considering the Chilean innovation 
ecosystem. 

Furthermore, the level of participatory research or engaging research 
indented to elucidate the drivers of the extent to which scientific in-
formation meets the social needs. This is carried out considering 
collaborative research strategies and co-production of knowledge. 
Moreover, the participatory research level also intends to unpack the 
awareness about the RRI concept and its key dimensions and to enquire 
the opinion of participants regarding to responsibility, engagement, 
open access, and open science. In this sense, awareness regarding 
transdisciplinarity and its correlation within the Chilean context was 
expected. In addition, the questions under the area of methodologies and 
the regulatory framework intended to provide insights into what factors 
are relevant in forming opinions and beliefs about the RRI integration 
feasibility within the renewable energy innovation framework in Chile. 

As mentioned above, these levels were considered the operational 
criteria for assets the outcomes of the tool and the eventual deployment 
of alternative models of innovation or approaches under transformative 
change imprints was considered as a transversal criterion for discuss the 
results. 

The researchers were selected from the Chilean Solar Research 
Centre (SERC-Chile), a research centre founded by FONDAP, a program 
run by CONICYT. SERC-Chile was launched in 2013 for a period of 5 
years plus 5 years more [36,60,68] around the development of 6 priority 
research lines, (i) solar energy and industry and mining, (ii) power 
electronic systems for high solar energy penetration, (iii) solar energy 
systems for rural and urban communities, (iv) solar energy storage, (v) 
solar water treatment, and (vi) economic, social and regulatory aspects 

for the solar energy development [36]. 

3.2. Sampling 

The original data was collected through a web survey undertaken 
from September of 2015 to January of 2016 from the SERC 6-line 
research managers plus the 4 members of the scientific committee 
advisory board that were invited to participate in the interview process 
(10 researchers answering 9, with final N = 8). Those SERC researchers 
comprise at that moment a representative group working on the solar 
field and renewables in Chile, but prior to the construction of SERC were 
part of institutions throughout such as innovation agencies, universities, 
and research institutes working in the field of renewable energy, but not 
specifically in solar energy. 

The sample of respondents was constructed by collecting the email 
addresses of the researchers and after a pilot study performed to test the 
questionnaire, the final survey was sent out. From 78 targeted re-
searchers, 44 answered to the request and between 34 and 44 proceed to 
completing the surveys. The process results in 34 valid questionaries 
that were numbered, checked, and codified and then converted to 
values. The responses rate was N = 44 for the questions 1–12 and N = 34 
for the questions 13–4 with a final 55% average participation. 

The survey was constructed considering the possibility of framing the 
results into indicators for subsequent statistical analysis. For this pur-
pose, the consideration of a series of independent and dependent vari-
ables was made. The considered independent variables were gender, 
role, presence of absence of managements responsibilities within the 
institutions, and the years of expertise. And the dependent ones were 
organized in the four levels of the questionnaire. Since the surveillance 
process finally yielded a maximum of valid 34 results for each question, 
the obtained results were qualitatively processed. Due to the relatively 
small size of the sample, it was not sufficient to be tested by using the t- 
test and ANOVA. In this sense, the authors expected a large standard 
error in the performance of a regression analysis as reported in literature 
for these cases and they considered the use of Negative binomial models 
for an extension of this study, since they are suitable to studies with 
samples characterized by overdispersion [69]. The overview of the 
sample characteristics for the survey is shown in Table 1 and the ques-
tionnaire can be found in Appendix A. 

The questionnaire was designed following two different types of 
questions. The questions were enquiring with a semi-structured pattern 
of answers (give-one-view questions, multi-options, and yes or no 
questions) and open-ended response questions. In the case of the give- 
one-view questions a five-point level was stabilised (1-strongly agree, 
2-agree, 3-desagree, 4-strongly disagree, 5-indiferent) to evaluate re-
sponses. Moreover, the approach of asking the enquires using additional 
related questions were included to provide further insight into what 
structural factors were relevant in forming opinions and beliefs. 

Table 1 
Sample characteristics for the survey process.  

Independent variables Category % Number of 
occurrences 

Gender Female 
Male 
I prefer not to answer 
this question 

18.2 
79.5 
2.3 

8 
35 
1 

Years of expertise PhD (1–5 years) 
Junior (5–10 years) 
Senior (more than 10 
years) 

27 
25 
40.9 

12 
11 
18 

Presence of management 
responsibilities 

No 
Yes 

27.2 
38.6 

12 
17  
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4. Results and discussion 

4.1. Semi-structured interviews assessment 

The results shown below correspond to the qualitative analysis of the 
reflexions and opinions about the implementation of socio-technical 
approaches, focused in RRI approach in renewable energy research 
and innovation for the context of Latin America and Chile. These opin-
ions arise from the process of interviewing managers of SERC-Chile, 
directors, and senior researchers. The interview questions were 
inspired by the survey [64] even if the use of the levels was blurred being 
replaced by a general approach to the social aspects of scientific research 
in general, and then it focusses on renewable energy, the awareness and 
factors influencing communication and divulgation and engagement, 
the drivers of responsibility, and the awareness about the RRI concept 
and its key dimensions and about the RRI integration feasibility within 
renewable energy innovation in Chile. Below we discuss these findings 
in detail. 

4.1.1. First aspect: social approach considerations 
The social aspects consideration was introduced considering the 

description of the social approaches to scientific research in general, and 
then with the focus on renewable energy, determined to the envision of 
the implementation of the alternative approaches. Our results show that 
two distinctive paths have a significant impact on the consideration of 
the social approach. Similarly, the findings suggest that each path have 
mixed moderating effects. 

The first path is related with the prevalence of the consideration of 
the social aspects linked with the social sciences inclusion and the non- 
technological aspects prioritization and the consideration of the evolu-
tion of social aspects of the innovation practice. These two paths are 
contingent to the idea of social aspects inclusion or consideration. 
Overall, this path is represented by the point of view regarding the social 
approach, and it was revealed related to the economic, institutional, and 
regulatory features. Therefore, the use of social sciences to increase the 
acceptance of the renewable energy technology and its use to establish 
the socio-economic context was reported as the most important issue 
related with social approaches implementation. The interviewed re-
searchers recognized that social aspects are an important concern within 
environmental issues and agreed that environmental concern are now 
socio-environmental challenges (such as the challenge of providing safe 
and sustainable energy and to boost economic development). These 
findings are in line with the literature, confirming previous studies 
related with the topic of renewable energies [27,28]. Within the 
consideration of the acceptance, the interviewed researchers considered 
the opposition from the communities as the most relevant social 
concern. This opposition from the communities (understood as the so-
ciety) affects the challenges of self-generation and aspects such as 
inequity and energy poverty. This can be explained by the particular 
aspects such the territorial distribution and the presence of cross-border 
and isolated territories, since Chile represents a geographic extravaganza 
[70]. Moreover, it should be highlighted that in Chile the concept of 
citizen, individual, society are all included in a bigger concept, the 
community. A difference between Chile and Europe is that what Euro-
peans understand as citizen and government, in Chile is community and 
state (or the members of the government). 

Within this path, the early participation in innovation projects and 
the integration of alternative business models were considered. The new 
business models included the valorisation of the innovation projects by 
the community holding the project and the participation of the com-
munities in the territorial planning of the policies as well as in the 
decision-making spheres. Furthermore, a very prominent consideration 
is the reflection regarding the fact that the uptake of social elements to 
achieve the acceptance does not establish real appropriation of the 
innovation benefits, but it is only a particular achievement or result of 
the project. 

The second reported path was related with the evolution of the social 
approach and the consideration of the social aspects of the innovation 
practice. These social aspects are (i) socialisation, (ii) embracement of 
the inclusive processes, and (iii) agglutination of diverse actors and 
voices for facing multifaceted concerns and generate impact and achieve 
success. But these results in the necessity of being able to conform 
diverse and interdisciplinary crews and to improve the existing, as well 
as in the need to change individual behaviour and attitude versus social 
aspects integration. Moreover, the consideration that the technological 
change can be only successful and sustained in time if it is culturally 
integrated, if it produces a social benefit, and if it improves quality of 
life. These considerations shape the idea of a more inclusive energy, 
where power is not only an energy culture, but a process also inclusive 
for decision-making. 

Regarding the perspective of the social approach, interviewed re-
searchers considered that part of the scientific questions could be veri-
fied in the community to then go through researchers and transform 
them to give solutions to real problems. In this regard, innovation fol-
lows dynamics, but this flow and iterative process, linking the scientific 
community with society, is a valuable exercise in which the change can 
be based in transforming the generation of knowledge and searching for 
universality, since this iteration causes results to be universalized. 

4.1.2. Second aspect: communication, divulgation, and engagement 
Turning to the moderating aspect of the communication, divulgation 

and engagement, the results also show mixed effects that they can be 
outlined in terms of understanding communication as the process of the 
presentation research results in congresses and conferences and the use 
of alternative tools for the assessment of the processes. While the um-
brella of divulgation was the process compressing outreach activities 
such as the participation in education activities. The consideration of 
exploitation activities aimed at commercialising a result or research 
product where also considered within communication. It is important to 
point out that the concepts were not clearly differentiated, since 
communication, divulgation and exploitation concepts were used 
indifferently from the interviewer and the interview researchers, 
Regarding the use of alternative and social tools for the arrangement of 
communication and dissemination, most of the interviewed individuals 
considered the necessity of having an expert, such as a community 
manager or an outreach specialist, to manage the social communication 
and to generate communication content, considering that these tasks are 
not competence of the researchers. It is important to point out that the 
existence of responsibility and fear within the use of social platforms was 
remarked by some interviewed experts. In addition, most of the inter-
viewed experts participate in social platforms such as ResearchGate 
although they do not consider them as a priority tool to communicate 
their research. 

Within engagement, most of the participants reflected the consid-
eration of the communities either in the innovation development or in 
the case of participation organizing and taking part in community ac-
tivities (education, advisory actions, etc.). Moreover, the consideration 
of the engagement thought the collaboration with different research 
groups was considered by some participants, although this is not 
engagement as defined in responsible science approaches. This may be 
since associativity (in Spanish asociatividad) – considered as collabora-
tion with other researchers and collaboration with the society - is a 
requirement of local funding agencies. 

Furthermore, within the aspects of communication, the consider-
ation of open science was enquired. Here, the awareness regarding to the 
fact that open science is a very broad term was approached. The aspects 
coming under the umbrella of open science were the democratization of 
knowledge and the growing interest of this concept from the academia, 
the empowerment of the knowledge networks (researchers, stake-
holders, innovators, etc.), and the consideration of the social outcomes 
mainstreaming within the innovation and research process. Regarding 
the degree of democratization of knowledge, the burdens were 
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considered in terms of the internal constrains governing the generation 
of knowledge that often do not allow the participation yielding open 
science projects. Marginal mentioning to concepts such as open access 
and open data appeared during the conversations. 

4.1.3. Third aspect: responsible approach and methodologies 
Regarding responsibility concepts, links between philosophical 

studies concerning the consequences of the emerging technologies along 
with the researchers’ behaviour and intellectual propriety rights (IPR) 
were considered. Moreover, regarding renewable research, the inter-
viewed experts reported that the responsibility approach was related 
with the ability to make judgments and take decisions with the adequate 
support and consciousness to the implications in the people life. More-
over, although the interviewed experts reported awareness regarding a 
more disruptive participatory research strategy, such as the search and 
contrast of research questions in society, they did not consider the 
possibility of its use within their work and within the Chilean context, 
despite recognizing that it is going to be a future trend. 

Moreover, within the Chilean context the existence of alternative 
methodologies used for the case of renewable energy research and 
innovation were enquired, yielding the use of transdisciplinarity and co- 
construction. Transdisciplinarity endeavours were related with the use 
of interdisciplinary methods and teams in the development of energy 
research projects and the participation of the results and the integration 
of community knowledge in the projects. In the case of co-construction, 
it was reported as a participatory methodology based in applying the 
consideration of the communities in the early planning of the objectives 
and project outcomes as well as ensuring their participation in the 
implementation and operation stages of the project. The use of this 
approach is based in the consideration that the sustainability of the 
energy project is modulated by the appropriation of the hosting com-
munity and that it requires adapting technical requirements to social 
aspects. 

4.1.4. Forth aspect: awareness about the RRI concept and its key 
dimensions and integration feasibility within renewable energy innovation in 
Chile 

RRI as an approach or policy was found unfamiliar to the interviewed 
experts. Even if the concepts under the umbrella of socio-technical 
change and evolution of the innovation models and approaches allow 
to thresh the consideration of responsible approach within the Chilean 
researchers. A first approach to the concept and its key dimensions 
shows that within the approach of the innovation process reformulation, 
the consideration of the democratization of knowledge and the main-
streaming of the social outcomes was considered by the participants. 
Within the reformulation of keys for agenda development, scientific 
education, governance, engagement, and ethics were the most 
acknowledged, while gender was considered only in the traditional 
sense (gender balance or positive actions) but not in the gender 
perspective approach within research. In the case of open access and 
open science, the reflexions are collected in the previous sections and 
were more widely addressed in the survey process. 

Surprisingly, the commitment with science education as a strategy 
not only to change how research and innovation was performed but in 
terms of an engine of change of the Chilean socio-economic trans-
formation was stated. In these terms, strategies such as Engineering 
2030 (INGENIERÍA 2030 in Spanish) that aims to strengthen the link 
between the engineering schools and the productive sectors of Chile, 
was mentioned. The project operating in engineering schools and sci-
ence faculties seeks to transform engineering schools into leading or-
ganizations to achieve the country objectives and to promote 
multidisciplinary research and education, to restructure the teaching 
methodology and to solve social challenges by encouraging student 
training world class with related improved skills [71]. 

4.2. Survey results analysis 

The paper is presented in terms of a qualitative study and its aim is to 
provide a descriptive explanatory analysis of the non-quantifiable pro-
cess in policy interactions and the description of the contextual impli-
cations. Moreover, since the survey tool was used to evaluate the group 
of researchers, their imprints were considered a qualitative approach to 
examine a phenomenon, to characterize it and differentiate it from other 
policy integration strategies [44,45]. 

Furthermore, as mentioned above, the survey was constructed based 
in a previous study [64] considering the independent variables in terms 
of qualitative source of information. Moreover, within these indepen-
dent variables, no control variables, including factors such as organi-
zational characteristics, research group size or country of location were 
considered for statistical purposes. This was considered due to the size of 
the sample and based in the fact that the impact of this variables in-
clusion can be heterogeneous [72]. 

4.2.1. Energy and society level 
The respondents acknowledge the importance of the integration of 

social sciences in energy studies, however, the social approach 
unpacking shows that the different considerations have different 
weights. Likewise, 63% of respondents agree that energy studies need 
social sciences and 59% stress the benefits of the insights of social sci-
ences to energy studies, as shown in Fig. 3. 

Moreover, enquiring the most significant applications when it comes 
to the implementation of social sciences within energy studies shows 
that when it comes to integrating social sciences in the context of 
research, the most valuable resource is the experience to explain, 
interpret and understand the social phenomena and process (with 81.8% 
responses for this option with N = 44, as shown in Fig. 4). 

Furthermore, Fig. 5 shows that when a social focus or approach is to 
be included in energy research results vary considerably depending on 
the approach. Out of 44 respondents, 63.7% selected the consideration 
of real impacts for society in the research targets and the inclusion of the 
citizens as direct beneficiaries, followed using social sciences to increase 
acceptance of renewable energy technology with 61.4%, and the 
participation of society in scientific advances and in the processes 
leading to such technological advances with 61.4%. Nevertheless, the 
more disruptive considerations of the social approach such as the 
participation process whereby researcher includes the society when 
setting research questions and the inclusion of social research topics 
such as gender applied to energy research, obtains a considerable 27.3% 
and 25% of the respondents attention. This contrasts with the results of 
the interviews presented above, where the gender dimension was nearly 
neglected. 

Finally, when enquiring as an open-ended question their thoughts 
regarding social approach within the context of their field and with 
reference to the participant, institution, country, and region role, the 
responses were diverse. On one hand, 25% did not answer this question 
or directly specified that there is no relationship between social 
approach and their field. On the other hand, the consideration of the rest 
of the respondents yield interesting rationales such as the social 
acceptability of the technology (the integration of social sciences, 
broadening the scope of the research for the purpose of overcoming 
barriers, fostering technology depletion, and the consideration of socio- 
technical impact assessment), the consideration of training, education 
and outreach activities, and the consideration of participatory research 
strategies such as participatory models for the design of energy projects 
with active participation of people in all stages. The results of the open- 
ended enquires are shown in Fig. 5. 

Regarding these approaches, the acceptance within the Chilean 
context were found within the context of the community and more 
related with the concept of appropriation and empowerment instead of 
adoption or opposition. In this sense, the inclusion of the communities in 
the decisions was considered as a direct path to achieve the 
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Fig. 3. Differences from the responses from (a) question 9 and (b) question 10.  

Fig. 4. Drivers of the implementation of social sciences corresponding to responses to question 11.  

Fig. 5. Drivers of the understanding of the energy studies with social focus corresponding to responses of question 12.  
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understanding and use (the community feels part of the benefits of the 
technology and loses the role of being a simple observer). Moreover, this 
approach of acceptance is linked with the consideration of the role of 
local culture for the sustainability of technological projects associated 
with renewable natural resources. In addition, a re-envision of accep-
tance in terms of the social licence or social licence to operate (SLO) [73] 
was reported. 

Participatory research was found highly supported by participants, 
either because they were previously involved in participatory projects or 
because they recognized its relevance. The reported methodologies were 
co-construction processes [74]. The co-construction model was based in 
the mainstreaming use of interdisciplinary and transdisciplinary ap-
proaches in terms of the integration and supporting social science ap-
proaches and the participation of the indigenous communities (in 
Spanish Pueblos originarios). The interdisciplinary approach was pro-
posed to merge the anthropological, environmental, and technological 
concerns and to be able to draw the interpretation of the local culture. 
Co-construction was reported based in a process of co-management, 
first, and then of self-management, where ethnographic methods and 
participatory models were considered as tools for working with com-
munities, to achieve their empowerment with energy projects. 

Moreover, and regarding the Chilean context, a series of important 
reflexions arise. The first one is the fact that when implementing the 
social approach with a too wide perspective, the real needs of the 
communities are neglected (i.e., considering a high penetration of re-
newables while the communities suffer of a lack of supply). 

4.2.2. Communication, research and dissemination and outreach level 
Regarding communication, outreach and dissemination, the partic-

ipants considered the publication of papers and conference assistance as 
the most relevant aspect from both dissemination and communication, 
with 70.6% and 85.2% of respondents (with N = 34). Other relevant 
aspects of this level were training students and public; here 64.7% of 
participants considered these activities dissemination and 55.6% 
considered it internal communication of research results to promote 
synergies within communication (with N = 34). The different weight of 
the aspects for dissemination and communication are shown in Figs. 6-8. 

When an open-ended question regarding the initiatives and plat-
forms related with renewable energy communication is used, the per-
centage of responses was found very significant (32%) even if from this 

percentage 26% reported not awareness and 12% reported the national 
outreach program under the national innovation agency CONICYT, so- 
called EXPLORA. Moreover, the respondents specified (i) specific plat-
forms (REN21 and IEEE), (ii) the information regarding divulgation and 
communication available in international conferences, and (iii) initia-
tives related with general science outreach within mainstreaming plat-
forms (YouTube, ResearchGate and Google Scholar). 

Regarding the use of social and open platforms, most researchers 
reported non-awareness or participation in them as observer, as shown 
in Fig. 9. Moreover, for the communication activities within Research-
Gate was the most used platform with 35.2% researchers reporting 
frequent participation. In contrast, regarding professional platforms 
designed for research purposes, 66.7% researchers reported non- 
awareness. In the case of social platforms, the respondents reported 
non-awareness of the purpose of communicating research activities for 
Google Hangouts (64.8%), Facebook or similar (37%), and Twitter or 
similar (48.2%). 

Finally, 55.9% of the targeted stakeholders considered having the 
skills and tools to prepare and disseminate content for communication 
and dissemination purposes (with N = 34). Moreover, 38% respondents 
considered themselves open to receive training in this area. Further-
more, 12% reported interest but no time or that should be carried out by 
experts. 

4.2.3. Participatory research or engaging research level 
Respondents (50%) considered themselves aware about the concept 

of participatory research or engagement research. However, when 
asking details through guided questions the answers were not consistent. 
For example, when the differences between both concepts were asked, 
44.1% respondents identified that the differences laid in the scope and 
participation grade, while the others indicated alternative answers 
(44.1% considered that the differences come from the participation with 
researchers and community in the case of participatory research and the 
participation between researchers from different institutions in the case 
of engagement research). Moreover, 2.9% considered that participatory 
research and engagement research are synonymous; and 14.7% that are 
differences but not the indicated ones (with N = 34). 

Regarding awareness of responsibility within research, the idea of 
the responsible behaviour of the researchers as individuals prevails 
(with 76.5% responses with N = 34 as shown in Fig. 10) followed by the 

Fig. 6. Drivers under divulgation concept corresponding to question 14.  
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philosophical approaches regarding the consequences of innovation 
with 4.2%. Moreover, the assessment of risks is selected by 35.3%, and 
the management of intellectual propriety by 11.8% of them. In contrast, 
in the next question regarding the use of responsibility in their research 
76.5% respondents confirmed their use of the concept (with N = 34). 

Regarding researchers awareness about the different conceptual di-
mensions and keys of RRI, responsiveness (79.4%) and reflexivity 
(58.8%) were the options chosen by more participants, while open ac-
cess (79.4%) and ethics were the more known RRI keys (with N = 34) as 
shown in Fig. 11. 

Furthermore, when it comes to broadening considerations regarding 
specific keys, a variety of opinions arise. In the case of engagement, most 
respondents considered the engagement regarding the participation of 
researchers in different teams, the interdisciplinary work, and the in-
clusion of researchers in different career levels, namely undergraduate 
students, PhD students, and post-doctoral researchers, etc. Moreover, 
under this engagement idea, the distinct paths of interdisciplinarity with 
a participation understood as an attitude that provides the means for 
others to join and contribute their potential in a specific task and an 
opportunity of communication and teaching arise (teaching, PhD 

supervision, etc.). 
Furthermore, questions such as the participation of different stake-

holders within the different stages of the research and innovation pro-
jects arise, in terms of a first stage of definition of the objectives and 
methodologies selection and second step of efforts towards appropria-
tion and sustainability of the project. This approach was reported linked 
with the researchers working with communities, in terms of establish 
participation through a commitment to the beneficiaries. 

In addition, this engagement approach includes concepts under the 
umbrella of the social use of technology. Within this, respondents 
included, in an open-ended question, meaningful incorporation of public 
inputs in the innovation process and using knowledge for society 
amelioration. Moreover, elements related with the accurate dedication 
and self-responsibility were reported, with commitment, motivation, 
and passion as the most relevant. The development of topics with social 
imprints included sustainability of the energy system, being this one 
listed by several participants. And finally, the integration of diverse 
stakeholders such as industry, community and society, and the consid-
eration of outreach and educational activities emerged translated with 
engagement. Again, engagement shows wrong understanding of its 

Fig. 7. Drivers under divulgation concept corresponding to question 15.  

Fig. 8. Selection of the most prevalent drivers of communication and divulgation corresponding to questions 14 and 15.  
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Fig. 9. Uses of social and open platforms for research activities corresponding to question 17.  

Fig. 10. Drivers of responsibility corresponding to question 21.  

Fig. 11. (a) RRI key dimension awareness corresponding to question 23 and (b) RRI conceptual dimension awareness corresponding to question 24.  
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meaning. 
In contrast, science education was found related with teaching ac-

tivities (teaching, PhD supervision, etc.), outreach activities, and com-
munity acceptance strategies. The answers given in this topic highlight 
clearly the Chilean idea that science education is the engine of change to 
transform today society (based on exports of natural resources) into the 
desired tomorrow society, based on knowledge. Moreover, science ed-
ucation does not only educate the future scientific community, but it 
also reaches the society as well as future industry managers. 

Furthermore, the predominant target audience of science education 
was the broad community (with 70.6% responses with N = 34), followed 
by students (64.7%), and future professionals and junior researchers 
(61.8%). In addition, researchers from other disciplines (47.1%), in-
dustry and the State (58.8%), and seniors and retirees (32.3%) were 
considered less targetable audiences by participants as shown in Fig. 12. 

Moving towards the integration of the open science concept, first the 
participants were enquired about which of the definitions most closely 
match their understanding of the term open science. In this vein, 79.4% 
of respondents considered open science as an approach where re-
searchers, citizens and multiple actors participate, share, and draw upon 
the results of a scientific activity, while 61.8% considered to be the open 
access publication initiatives. Regulation of intellectual property ini-
tiatives was considered by 14.7% of respondents and the actions to in-
crease transparency in institutions was selected by 11.8% (with N = 34). 

Moreover, the participants were asked in an open-ended question 
about their understandings regarding the current state of open access 
along with the gaps, challenges, and trends in today momentum and the 
near future. Therefore, the assessment of open science reported that the 
majority of respondents considered institutional constraints, ineffective 
policy guidelines, lack of standards for sharing research materials, lack 
of legal clarity, and the financial aspects of openness as the most 
important barriers for open access diffusion. In addition, institutional 
constrains were considered related mostly with the intellectual property 
and the balance of power (that sometimes makes knowledge so linked to 
power that it is not disseminated). 

Furthermore, questioning about the existence of commercial in-
terests regarding the research funded by companies, the loss of research 
competitiveness (not sharing results to maintain the ranking), the lack of 

the scientific literacy in terms of not everyone having the ability to 
understand the meaning of that development, neither share a scientific 
language was considered. In this sense, endowing with the resources for 
an inclusive approach and the homogenization of a language to generate 
this open science was considered as a solution. In addition, participants 
raised their concern on the loss of scientific value of a free accessed 
material, but also because researchers pay to be published, therefore the 
publication is achieved due to the payment and not to the good scientific 
content. 

Regarding the considerations and support of open access in the 
interviewed stakeholders, most respondents support publications in 
open access in terms of benefits for researchers, institutions, nations, and 
society as a whole. For researchers, it brings increased visibility, use and 
impact for their work. Institutions enjoy the same benefits in an aggre-
gated form. Society as a whole benefit because research is more efficient 
and more effective, delivering better and faster outcomes for all. Even 
though they considered the necessity of the re-envision of the peer re-
view process within open access and the limitations related to lack of 
funding and the no-recognition or improvements in the CV. 

Finally, when enquiring the opinion regarding citizens contribution 
to scientific research and the relation of society with renewable energy 
research, 94.1% respondents considered that citizens can contribute to 
scientific research (with N = 34). Regarding the description of their 
relationship with the society, carrying out educational activities in their 
community was considered by 70.6% respondents, followed by the 
consideration of communities and citizens as users of technology and a 
valuable source of data on consumption, demographics, and habits by 
52.9% (with N = 34). 35.3% respondents reported being working with 
communities in renewable energies implementation programmes and 
20.6% considered citizens for the evaluation process of the research 
proposals. The process of drawing from across the society when setting 
up research questions was considered by 11.7% participants. In addi-
tion, only 23.5% researchers reported awareness of the concept of citi-
zen science and projects related with environmental rescue as well as 
specific national programs. 

4.2.4. Methodologies and regulatory framework 
When participants are asked about the awareness of the 

Fig. 12. Targeted audience of renewable energy research science education corresponding to question 27.  
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methodologies and regulatory frameworks that seek to integrate social 
approaches into scientific research, 68% reported non-awareness. 
Similarly, in the case of these methodologies applied to renewable en-
ergy research, 73% respondents reported non-awareness. The reported 
methodologies to integrate social approaches in scientific research 
participatory and innovation models, epistemological knowledge di-
alogues, and co-construction were considered. Regarding these meth-
odologies applied to renewable energy research, co-construction and 
human-scale-development approach were reported. 

Regarding the integration of alternative approaches and collabora-
tive research strategies, 40.7% respondents reported non-awareness of 
transversality. Moreover, multi- and interdisciplinarity are the most 
known for most of the participants, as shown in Fig. 13. Most partici-
pants reported awareness of the MITT collaborative research strategies, 
excluding 59.4% respondents indicating non-awareness of 
transdisciplinarity. 

47.6% respondents reported knowledge about specific framework 
technology assessments, followed by those reporting knowledge about 
participatory action research (with 29.4% respondents and N = 34). 
Social innovation and RRI were reported as known by only 26.5% and 
23.5% respondents, respectively, with N = 34. 

Finally, regarding the impact of the implantation of these method-
ologies and regulatory frameworks in the context of the participants 
institutions, respondents considered that they would bring more dedi-
cation to research (55.9% respondents), more economical resources for 
their research (44.1% participants), followed by a renewal of the 
governance structures (44.1%). In addition, 8.8% respondents consid-
ered non-significant impacts on their work due to the implementation of 
this approach. Moreover, when enquired regarding the measures 
considered necessary to carry out an integration of these methodologies, 
strategies such as fostering interdisciplinary and multidisciplinary work, 
training researchers regarding these approaches, and the benefits of 
their implementation, the valorisation of these researchers’ efforts by 
their institution, and the mainstreaming integration of social outcomes 
in research design were reported. 

Moreover, multi- and transdisciplinary strategies integration and the 
necessity of a real practice and professionalization of this MITTS was 
reported in terms of revalorising the interdisciplinary dialogue but also 
the synergies and retro-feeds from all the stakeholders. Another aspect 
was having a clear consideration of the context of the local realities in 
term of indigenous knowledge, tradition and customs, imaginaries, etc. 

Regarding the capacitation of researchers and the valorisation by 
their institutions, awareness campaign for researchers and the necessity 
of changes in the professional evaluation mechanisms incorporating 
indicators associated with participation, training, dissemination, and 
sponsorship of projects considering these approaches was considered. In 
contrast, regarding mainstreaming integration of social outcomes in the 

research design, the professionalization of the social approach, social 
licence, and social impacts was considered, but not only in terms of 
detecting the social approach, but of truly integrating it. 

5. Conclusions, implications, and limitations 

Approaches such as responsible innovation based in socio-technical 
transitions approaches are key in energy innovation. Based on original 
survey data, this study examined the impact these approaches imple-
mentation and their implications. The results indicate that the social 
approach considerations related with the features framed under social, 
economic, institutional, and regulatory features, with the opposition 
from the communities as the most relevant social concern, and the 
challenges of the self-generation and aspects such as inequity and energy 
poverty as the most relevant features. Moreover, the aspects related with 
the inclusion of new elements within the social approach in terms of the 
socialisation, the embracement of the inclusive processes, the aggluti-
nation of diverse actors and voices for facing multifaceted concerns, and 
the generation of impact and achieving success were also found within 
the consideration of the participants. 

Furthermore, conclusions related to the survey results flow around 
the idea that when a social focus or approach is to be included in energy 
research results, it varies considerably depending on the considered 
approach. Most of the selected participants considered the following 
factors as relevant: real impacts for society in the research targets and 
the inclusion of the citizens as direct beneficiaries, followed using social 
sciences to increase acceptance of renewable energy technology, and the 
participation of society in scientific advances and in the processes 
leading to such technological advances. 

A more disruptive consideration of the social approach such as the 
participation process whereby researchers include the society when 
setting research questions and the inclusion of social research topics 
such as gender applied to energy research, obtains a considerable per-
centage of respondents’ attention. 

Within engagement, most participants reflected the consideration of 
the communities either in the innovation development or in the case of 
taking part in community activities (education, advisory actions, etc.). 
Moreover, the consideration of the engagement through the collabora-
tion with different research groups was considered. Furthermore, 
engagement is unanimously approached from the point of view of the 
associativity associate to the requirement of the founding agencies. In 
addition, the considerations regarding Chilean concept of citizen, indi-
vidual, society are all included in a bigger concept, the community. 

In contrast, regarding responsibility concepts, correspondences be-
tween philosophical studies concerning the consequences of the 
emerging technologies along with the researchers’ behaviour and in-
tellectual propriety rights (IPR) were considered. RRI as an approach or 

Fig. 13. Collaborative research strategies and co-production of knowledge awareness corresponding to question 35.  
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policy was found unfamiliar to the interviewed experts. 
Regarding renewable research the interview experts reported that 

the responsibility approach was related with the ability to make judg-
ments and take decisions with the adequate support and consciousness 
to the implications in the people life. Furthermore, although the inter-
viewed experts reported awareness regarding a more disruptive partic-
ipatory research strategy, such as the search and contrast of research 
questions in society, they did not consider the possibility of their use 
within their work and within the Chilean context, despite recognizing 
that it is going to be a future trend. 

Furthermore, within the Chilean context the existence of alternative 
methodologies used for the case of renewable energy research and 
innovation were enquired, yielding the use of transdisciplinary and co- 
construction. 

All in all, the findings add to the recent literature by drawing 
attention to the co-production of knowledge and the technological 
change contextual considerations, as well as by offering new 
empirical insight on the suitability of the responsible innovation 
framework in a renewable energy research realm. Hence, the at-
tempts to integration in policy were reported to be implemented in 
terms of being able to conform diverse and interdisciplinary crews 
and to improve the existing ones aligned to the visions of techno-
logical change, that can be only successful and sustainable on time if 
it is culturally integrated, if it produces a social benefit, and if it 
improves quality of life, which moreover shape the idea of a more 
inclusive energy, where power is not only an energy culture, but a 
process also inclusive for the decision-making process. This has 
relevant managerial and policy implications and confirm recurrent 
arguments regarding policy support for research innovation and for 
renewable energy. 

Regarding the criteria to consider the impacts, there were considered 
taking into account an operational criterion in terms of the levels of the 
survey and a traversal criteria in terms of the innovation models im-
prints and deployment. The considered levels were useful for vertebrate 
survey responses but have limitations in the case of the semi-structured 
interviews. Nevertheless, the interview questions were inspired by the 
survey and the use of the levels was blurred and brooded being replaced 
by (i) general approach to the social approach to scientific research and 
then focused on renewable energy, (ii) the awareness and factors 
influencing communication and divulgation and engagement, and (iii) 
the drivers of responsibility in terms of the extent to which scientific 
information meets the needs, instead of the awareness about the RRI 
conceptual and key dimensions and RRI integration feasibility within 
renewable energy innovation in Chile. 

In the case of the transversal criteria, based in the construction of the 
approach, the process of framing the RRI contextualization within socio- 
technical transition and the evolution of theories of innovation proposed 
in this paper results appropriate but controversial. The implication of 
this consideration is described below. First, the changes in innovation 
perspectives were founded, focused on forsaking prevailing rationales 
derived by the economy where the impacts were constrained through 
government initiatives for the science, technology, and innovation 
development and through the establishment of priority areas for 
knowledge-related policies. This is consistent with the idea found in the 
literature in terms of renewable energy research being very much in-
clined by socio-technical change imprints, specially being focused on 
change processes related to socio-technical systems [31] and with the 
policy debate surrounding energy systems and renewable energy in-
novations still influenced by linear concepts yielding to a low grade of 
the deployment of models such responsible innovation [64]. Unfortu-
nately, the results of this surveillance process are insufficient when it 
comes to distinguishing whether the insights of variations to attend the 
consideration of variants of a systemic approach or it can be encoun-
tered under disruptive innovation models such as transformative 

change. An in-depth consideration of this systemic approach, prevalence 
will provide in future assessment of new case studies. 

Second, since the use of the socio technical transition as common 
language helps to measure if innovations management and emerging 
technologies in the case of renewable energy are still locked-in in sys-
temic linear models, in the case of alternative systemic instruments for 
the innovation assessment, such as TCA, even if new re-envisions 
advocate to integrate the techno-economic (TES) and the socio- 
political spheres (SPS), these attempts are often considered useless 
since the transformation of knowledge and resources of diverse nature 
into products, techniques, services, and other results is considered 
valuable strictly in the economic criteria. Thus, instead of opening na-
tional systems of innovation, a unilateral perspective is reinforced, and 
the national system of innovation becomes into a techno-economic 
system without advancing in a real transformative change. Again, the 
results of this surveillance process are insufficient when it comes to 
distinguishing whether the efforts are related with systemic approach 
without offering the opportunity of a transformative change. 

These two implications are aligned with the criticism regarding to 
the application of alternative models under the umbrella of transition 
that are regarded as new envisions but often operate as variants of the 
systemic approach without offering the opportunity of a transformative 
change. 

Finally, the participatory process presented in this paper confirms 
the trends reported in literature in terms of the incorporation of changes 
in Chilean innovation systems to increase the productivity of research, 
the commitment to innovation in terms of acquiring internal knowledge, 
the change in the assessment process and the appearance of new actors, 
and their impact on the reconfiguration of the innovation system which 
allow the integration of alternative policy approaches. Moreover, these 
conclusions are aligned with the fact that the review of the literature 
trends on the inclusion of social approaches shows an increasing trends 
of research papers on the topics of renewable energy containing refer-
ences to social aspects and social approaches. 
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Appendix A. (Questionnaire) 

Questions 1-8: Personal identification details, years of expertise, 
position gender, area of expertise etc.  

9. What is your opinion regarding with this statement? Energy 
studies needs the insights of the social sciences. 

Options: 
I strongly disagree I disagree I agree I strongly agree 
Indifferent 
I do not have enough data to answer this question  

10. What is your opinion regarding with this statement? Energy 
studies would benefit from the insights of the social sciences. 

Options: 
I strongly disagree I disagree I agree I strongly agree 
Indifferent 
I do not have enough data to answer this question  

11. Regarding with the implementation of the social sciences within 
energy studies, which are the most significant applications in the 
context of your research? 

Options: 
The methodologies. 
The experience to explain, interpret and understand social 
phenomena and processes. Professionals and experts. 
Ideas and concepts.  

12. How would you understand or describe energy studies with a 
social focus or social approach? 

Options: 
The use of social sciences to increase acceptance of renewable 
energy technology. 
The use of social sciences to base socio-economical contexts of 
renewable energy research. 
The inclusion of methodologies of the social sciences field in 
the energy studies. 
The participation of society in scientific advances and in the 
processes leading to such technological advances. 
Researchers drawing from across the society when setting up 
research questions. 
The consideration of real impacts for society in the research 
targets and the inclusion of the citizens as direct beneficiaries. 
The inclusion of social research topics such gender, commu-
nication, ethics applied to energy studies.  

13. What would count as research with social approach in your field? 
Kindly describe this with reference to your role, institution, 
country, region and state. Are you aware of any research trends or 
practices that can be linked to this social approach?  

14. In the context of your work, which aspects come under the areas 
of divulgation? 

Options: 
Participation in science education activities. 
All actions aimed to commercialize a product or a research 
result. 
Presentation of articles, conference assistance. 
Training of students and public in renewable energy 
discipline.  

15. In the context of your work, which aspects come under the areas 
of communication? 

Options: 
Presentation of articles, conference assistance. 
Engagement in scientific education activities. 
Content generation. 
The internal communication of my research results within my 
institution and with my colleagues in order to promote the 
synergic work and interdisciplinarity.  

16. Do you know any remarkable initiatives and platforms related 
with renewable energy studies communication? Please, suggest 
examples.  

17. Do you use non-conventional, social or open platforms to 
communicate your research activities? 

Options: 
Platforms: 
ResearchGate 
Video articles 
Jove 
Google Hangouts 
Facebook or similar 
Twitter or similar 
Grade: 
Not aware 
Only observer 
Frequent participant 
Sporadic participant  

18. Would you say that you have the right skills / tools to prepare and 
disseminate content for communication / dissemination 
purposes? 

Options: 
Yes 
No 
Would you like to receive or broad the training in this area?  

19. Are you aware with the concept of participatory research/ 
engagement research? 

Options: 
Yes 
No 
Would you like to receive or broad the training in this area?  

20. Do you consider that there are differences between participation 
research and engagement research? 

Options: 
Are synonymous. 
The differences are referred to participation with researchers 
and community in first place and participation among re-
searchers from different institutions in second case. 
There are differences in the scope and participation grade. 
There are differences but not the indicated.  

21. Are you aware with the concept of responsibility regarding to 
research? 

Please, select related options. 
Options: 
The philosophical studies about consequences of technical 
innovations and its implications for individuals. 
The studies associated with technology and innovation risk 
assessment. 
The responsible behaviour of researchers. 
The management of intellectual property.  

22. Do you use the concept "responsible/responsiveness" in your 
research? 

Options: Yes 
No 
Please, describe examples  

23. Are you aware with the following concepts regarding with your 
research? Please select correspondences. 

Options: Anticipation 
Reflexivity 
Inclusion 
Responsiveness  

24. Are you aware with the following concepts regarding with your 
research? 

Options: Governance 
Gender equality 
Scientific education 
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Engagement 
Ethics 
Open access 

25.In your field of work / research, what is considered engagement? 
26.In your field of work / research, what is considered science 
education? 
27.Regarding with renewable energy research, what is your consid-
eration regarding with the target audience of science education? 

Options: Broad community 
Students 
Seniors and retired 
Future professional and junior researchers 
Researchers of other disciplines 
Industry and policy makers 

28.Which of the definitions below will most closely match your un-
derstanding of the term "open science"? 

Options: Regulation of intellectual property initiatives. 
An approach where researchers, citizens and multiple actors 
participate, share and draw upon the results of scientific activity. 
Open access publications initiatives. 
Actions for increase transparency in institutions. 

29.What is your view in the current state of the field of "open sci-
ence"? Kindly note below any gaps, dangers, needs, controversial 
positions, red lines, critical issues, challenges and trends that in your 
opinion will define the "open science" now and in the near future.  

30. What are your considerations regarding the publication of results 
in open access?  

31. Do you think that citizens can contribute to scientific research? 
Options: Yes 
No 
Other  

32. In the context of your research, how would you describe your 
relation with the society at large? 

Options: I carry out educational activities in my community. 
I work with communities in renewable energies imple-
mentation programmes. 
Communities and citizens are beneficiaries of my research. 
I see communities and citizens as users technology therefore 
social data on consumption, demographics and habits is of 
fundamental interest for me. 
I consider researchers drawing from across the society when 
setting up research questions. 
I consider citizens for the evaluation process of my research 
proposals.  

33. Are you aware with the concept of "citizen science"? 
Options: Yes 
No 
Other 

34. Are you aware of any initiatives or examples of the "citizen sci-
ence" projects? Please, describe examples.  

35. What are your reflexions regarding to the following concepts? 
Options: Multidisciplinarity 
Interdisciplinarity 
Transversality 
Transdisciplinarity 
Grade: Not aware 
Acquainted 
I have participated 
I have extensive experience  

36. Are you aware of any methodologies or regulatory frameworks 
that seek to integrate a social approach into scientific research? 
Please, describe examples.  

37. Are you aware of any methodologies or regulatory frameworks 
that seek to integrate a social approach into renewable energy 
research? Please, describe examples.  

38. Are you aware of any of the following methodologies? 

Options: Responsible research and innovation 
Participatory action research. 
Technology assessment. 
Social Innovation. 

39. In the context of your institution what are the measures consid-
ered necessary to carry out an integration of methodologies for 
integrate the social approach in research?  

40. Do you think that any implementation of these methodologies 
and regulatory frameworks in your institution will have an 
impact on your work? Please, select impacts. 

Options: More dedication form researchers. 
More economical resources. 
Renewal of management and governance in the institution. 
Not significant impact. 
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