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Introduction: This article examines understandings of public engagement in science by scientists and communicators in four universities in Portugal and Spain.

Methods: Based on mixed-methods research, we present an integrative analysis of practices and perceptions of climate change scientists and communication professionals, and identify critical barriers for them to further public engagement.

Results: More similarities than differences are found between the four universities and the two countries but there are important differences between the two professional groups. Universities and the scientific community at large tend to privilege forms of science communication that are focused on dissemination of information and on self-promotion. Over the last decade there are signs of positive developments, even though some aspects of science communication practice appear to have worsened.

Discussion: Despite the advancements presented this article Portuguese and Spanish universities are not yet making the most of the potential inherent to public engagement. This raises important questions for research and practice. Although several interviewees acknowledge a normative requirement of having citizens participate more deeply in science, they stay short of fulfilling such commitment. This may be partly due to implementation barriers but also because scientists and especially communication professionals make a relatively narrow reading of the potential benefits of engaging the public in science.
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1. Introduction

The relation between science and (the rest of) society has been conceptualized differently in a variety of science communication models, which may be classified into two general groups with distinct orientations. Models in the first group were hegemonic in the 1960–1980s and are based on the premise that citizens lack knowledge (hence the common designation of “deficit model”). Based on one-way communication processes, from scientists to society, those models focus on the dissemination of scientific information. Models in the second, and more recent, group are underpinned by the dual propositions of dialogue and participation. Their proponents advocate dialogic processes of communication centered on public participation in science and technology (S&T) issues (Bucchi, 2008). With this “dialogic turn” (Phillips, 2011) the public has been idealized as an active agent in the discussion and analysis of science-related matters with opportunities to get involved, ask questions, and exchange perspectives, knowledge and experiences with the scientific community. Anchored in this dialogic model, the concept of Public Engagement with Science and Technology (PEST) came to the fore in the mid-1990s. It assumes that science is inseparable from social and institutional contexts that shape its production and uses, and calls for a “conversation” on multiple levels, with multiple publics, and in multiple settings (cf. Bucchi and Trench, 2021). Science agendas—many argue—should take into account the interests, needs and priorities of both the scientific community and citizens.

Multiple scholars have maintained that public involvement and participation in S&T play an important role in fomenting two-way learning between citizens and the scientific community by sharing knowledge and cultural, social and ethical values (Lewenstein and Brossard, 2006). It has also been argued that such engagement may help restore science's public legitimacy and trust (Wynne, 2006). Moreover, it can lead to better outcomes by injecting various types of (scientific and non-scientific) expertise into knowledge production and decision-making processes (Stirling, 2008; Wesselink et al., 2011). A recognition of the diverse characteristics, preferences and views of individual citizens and social groups has led to increasing calls for inclusivity considerations in science communication (Canfield et al., 2020).

Achieving effective public engagement with S&T in Spain and Portugal has proved to be a complex task (Felt, 2003; Hagendijk and Irwin, 2006). Incentives for public engagement in these countries have been few and far between and the public has generally been kept away from most S&T-related decision-making processes. Surveys from a decade or so ago showed that most respondents did not spontaneously seek information on S&T, and that Portugal and Spain were among the European countries where people had the lowest levels of scientific culture, were least informed and expressed least interest in S&T (European Commission, 2010, 2013; FECYT, 2011, 2015; Fundación BBVA, 2011). As detailed below, there has been a notable improvement in recent years, especially in Portugal (European Commission, 2021).

Although research has expanded in the last few years, scholarship is still sparse on how different members of academia are involved in science communication and in PEST, on the roles of various social agents in PEST, and on related institutional dynamics and organizational contexts (Schäfer and Fähnrich, 2020). Available data on the perceptions of some of these social actors regarding public engagement (Entradas, 2016) is limited and this is certainly the case of communication professionals working at universities. Above all, as highlighted in a recent review, there is a clear need for research that brings together various facets of science communication and public engagement, and for comparative studies (Gerber et al., 2020).

This article draws on a wider project aimed at understanding how Portuguese and Spanish universities that are leaders in climate change research (might) intervene in public engagement and focuses on scientists' and communication professionals' conceptions. Although these are rather different professional communities, we argue that there is value in comparing their views given their shared responsibilities in public engagement, and ask: How do the principal agents involved in communicating with and engaging the public in climate change at key Iberian universities, namely scientists and communication professionals, view those processes? What are their aims and the anticipated benefits of public engagement?

The article is structured as follows: we begin with a review of research on public engagement with science and the roles of various agents therein and follow with a short overview of science communication in Portugal and Spain; we then present the methods employed in this research and analyze the perceptions of public engagement with science (with a focus on climate change) held by scientists and communication professionals in Iberian universities.



2. Engaging the public with science: Agents and roles

Current societies face several societal challenges involving S&T-related issues, which have to be addressed democratically and inclusively. Climate change is the most critical of such challenges and science, alone, cannot produce a “solution” for it. For a number of years, scholars, activists and politicians have called for the enhancement of public engagement with climate change (Wibeck, 2014; Hügel and Davies, 2020) and some studies suggest that “scientific citizenship” and (strong) participatory processes (e.g., Horsbøl and Lassen, 2012) are key to climate change research and politics.

Although it is valuable, there is a degree of ambiguity in the concept of Public Engagement with Science (Davies, 2013a; Bensaude Vincent, 2014), and so is the case concerning climate change (Höppner, 2009; Murunga, 2022); hence, some conceptual discussion and clarification is in order. A rhetorical dimension is often involved in references to PEST (Delgado et al., 2011) and there is frequently a disparity between definitions of public engagement and the objectives of the activities that are labeled as such. Thus, the concept's breadth of meanings ranges from simple presence of the public in science communication activities to a deeper involvement with S&T, through active citizen participation in defining problems, producing knowledge, debating implications and having a say in decisions. We acknowledge that there are different degrees in which the public can be invited to engage in—and actually engages with—science and will employ the term in a broad sense although putting the emphasis on deeper forms of citizen participation in S&T. PEST happens in and via communication so it comes under the term of “science communication”. The latter concept, however, is clearly distinct when used to refer, for instance, to mere dissemination of scientific findings via the media or other means.

Although the scope for participatory engagement with decision-making in research and development is somewhat narrower than in other fields, such as urban planning, public involvement with S&T and the nurturing of scientific citizenship has significant potential (Mejlgaard, 2009). Arguments supporting it can be substantive (e.g., improve decision-making) and normative (e.g., the public's right to participate), besides instrumental ones (e.g., promote a university's public image) (Fiorino, 1990). Citizens can play a key role in the production of knowledge itself, which in some cases results from an interaction between experts and laypeople in the context of “hybrid forums” (Callon et al., 2001). Thus, contributing to engage the public with (climate) science can be viewed as a social imperative and an obligation of universities, who are key agents in the field of S&T.1

The reformulation of participatory processes does not seem to be enough to fulfill a “civic model” of science commnication. The social and cultural meanings that guide perceptions and actions are mediated by a set of social and discursive practices in which institutional conditions and communicative processes interact. It is, therefore, relevant to better understand these factors and the influence of different agents in maitaining and/or changing them.

The scientific community is a key social group with regard to the public communication of science, since they are the main producers of scientific knowledge and the organizers of most scientific dissemination activities (Pearson, 2001; Rothwell, 2002; Nielsen et al., 2007; Davies, 2008). Various studies show that scientists are generally motivated to communicate science, including in Portugal and Spain (Pinto and Carvalho, 2011; Casini and Neresini, 2012; Escutia, 2012; Davies, 2013b). Horst (2013) found that they see themselves as “representing science as both “speaking on behalf of” science and symbolically “standing for” science and its organizations” (p. 758). Along the same lines, Dudo and Besley's (2016) found that scientists “most prioritize communication designed to defend science from misinformation and educate the public about science, and least prioritize communication that seeks to build trust and establish resonance with the public” (p. 1).

Whereas there is a significant body of survey-based research on scientists' communication practices, as Davies pointed out in 2008 and is still accurate in the present, far less frequent are in-depth qualitative studies about “scientists” ideas and assumptions about communication and public engagement, despite the fact that these will certainly affect the way how they engage in such activities” (p. 415). Davies (2013a) herself later conducted research on how scientists in the UK understand PEST and found that it had multiple meanings to them: “many different understandings and meanings of PEST co-existing simultaneously” which could “be accounted for through multiple narratives, genealogies, and personal histories” (p. 702).

Studies focused on scientists' practices to involve citizens in science and dialogue with them show that the dialogic component is rarely present (Royal Society, 2006; Escutia, 2012; Davies, 2013b). Moreover, although scientists recognize the moral virtues of public participation, they may not promote it in part because of unfavorable social and professional contexts (Bergeron, 2000) but also because of barriers of socio-epistemological and ideological nature (Dudo, 2012). Therefore, it becomes necessary to thoroughly understand their beliefs and opinions in relation to public engagement with science, how they think about interactions with the public and the factors that condition deeper or farther engagement (Besley et al., 2015).

Research that concentrates on scientists working on climate change, for which public engagement is most important (even vital, arguably), is especially critical. Extant related research focuses on the attitudes of climate scientists in Germany toward the media (Post, 2016), on diverse science communication practices by US climate scientists (Entradas et al., 2019), and on the views of climate scientists in both countries on political engagement (Cologna et al., 2021). All studies are based on surveys and are about “central” Western countries. Although this research is valuable, in-depth qualitative work in different countries is called for as social, cultural and political contexts and histories are likely to impact conceptions and practices of public engagement.

There is no doubt that communication activities have increasingly become professionalized in universities and other science-related institutions over the last few decades and that communication professionals have become critical agents in their overall communicative performance. An extensive cross-national comparison has shown that “variation in communication is associated with institutional commitment to public communication such as having a policy in place, professional communications staff and available funding” (Entradas et al., 2020a, p. 13). Staff availability was also found to be an important factor for public engagement activities in a comprehensive study of Portuguese research institutions (Entradas and Bauer, 2017).

Communication professionals have become the main agents responsible for media dissemination of research results at universities. They act as gatekeepers of the information that comes out (Ankney and Curtin, 2002), have a considerable influence on the way in which science communication is promoted in their institutions, how the media cover it (Peters et al., 2008), and in the management of the institution's “trust portfolio” (Borchelt and Nielsen, 2014) in terms of its social responsibility, competence, credibility, integrity, legitimacy and productivity. The importance of communication units (and their personnel) is also enhanced by the fact that they often “work closely with university leadership in strategic processes” (Elken et al., 2018, p. 1119) within universities. This involves a degree of (informal) power at the internal level that may have important potential implications for policies and practices concerning external publics. However, studies of communication professionals' understandings of public engagement are extremely sparse.

As both scientists and communication professionals play important roles in universities' science communication and relations with the public, this article jointly analyses the practices and perceptions of public engagement of both professional groups in a set of Iberian universities. Both groups are influenced in their actions by the organizational culture of their institutions, the resources available and the relationships they establish with other professionals (e.g., Casini and Neresini, 2012; Escutia, 2012). Hence, it is critical to examine their views in the context of universities as organizations. In addition, wider national contexts (and their differences) concerning culture, politics and other factors relevant for S&T matter to meanings of PEST (Davies, 2013a).



3. Contextualization: Science communication and public understanding of science in Portugal and Spain

With some of Europe's lowest rates of citizen participation in public life (Cabral, 2000; Montero Gibert and Loriente, 2006), in the beginning of the century, Portugal and Spain were still taking initial steps toward public engagement as far as S&T issues are concerned. This was partly due to the late arrival of democracy in these countries and the consequent conditions for exercising such forms of citizenship, as well as to low levels of schooling (which have been rapidly improving in the last few decades). Although there have been mechanisms and legal provisions designed to safeguard citizen engagement and the right to information, they have often played no more than a symbolic function (Estévez Cedeño and Escobar Rodríguez, 2009).

If we look back a decade, roughly, citizens in both countries appeared to be generally unaware of the importance of their involvement in S&T and S&T-related issues (Delicado and Gonçalves, 2007; Alves, 2011; FECYT, 2015). Still, citizens seemed to be increasingly interested in being consulted and in taking an active role in decision-making (European Commission, 2010, 2013). Although science culture, levels of information and interest in science matters were still some of the lowest in Europe, the situation was improving somewhat (Miller et al., 2002; Delicado and Gonçalves, 2007; European Commission, 2010, 2013; Fundación BBVA, 2011; Bauer and Howard, 2013; FECYT, 2015). According to the latest Eurobarometer (European Commission, 2021), the scientific literacy of the Portuguese respondents has increased sharply and surpassed the European average. Portugal now leads the group of countries with the greatest interest in S&T. Portugal also leads interest on “environmental problems including climate change” with 70% of respondents saying they are “very interested” (Spain comes next with 52%; EU average is 38%). It is important to underline, however, that this survey also showed that 50% of Portuguese respondents believe that scientists still do not spend enough time explaining their work to the public (44% in Spain). Albeit to a lesser extent than in Portugal, in Spain, citizens' interest and trust in science to find solutions to society's problems also increased during the pandemic and scientists continue to be highly respected by citizens. Like the Portuguese, Spaniards recognize the importance of “involving non-scientists in research and technological developments” to ensure that society's values and expectations are duly considered (both countries standing close to the top of the EU ranking). However, there are contradictory results as Portugal and Spain are well below the EU average for the percentage of people that consider that the public should be involved in decisions about S&T.

Iberian universities only started considering science communication as a priority at the beginning of this century. This was largely driven by policymakers, with the implementation of (European Union) operational programmes, the formulation of a legal framework and the creation of structures and programmes for this area that included universities as partners (Miller et al., 2002; Alves, 2011; Revuelta, 2011). Focusing mainly on the dissemination of knowledge and the promotion of a positive perception of science, universities have public engagement with the knowledge production process and decisions on S&T (Alves, 2011; Torres-Albero et al., 2011).

For a long time, the scientific community showed little interest in organizing initiatives to involve citizens in S&T or in dialogic approaches, and goals typical of the deficit model persisted. In the case of Portugal, however, it is interesting to note that already a decade ago there had been “growing calls for wider public discussion on procedures for engaging citizens and civic movements in a higher level of democratization” (Alves, 2011, p. 25). Despite a significant expansion of infrastructure for science communication (with an increase in means allocated to public communication and professional staff in research institutions and universities) resulting in a growing number of public initiatives being organized by universities and research centers, and in a greater openness and accessibility of Portuguese science to society in recent years, scholars maintain that “lack of resources and professionalization” persist and “public participation in research and policy is marginal” (Entradas et al., 2020b, p. 707).

Specific programmes for science communication have also been established in Spain, such as the 2007 Plan Integral de Comunicación y Divulgación de la Ciencia y la Tecnología en España. Structures that involve universities as partners have been set up. These include the SINC science news service, the network of local agents for the organization of Science Week and the UCC-i—science and innovation communication units within scientific research institutions. These steps have been crucial to expansion and Revuelta et al. (2020, p. 842) argue that such growth of communication in universities and research centers “together with the experimentation around new more participative formats (such as citizen science initiatives, hackathons, social labs, etc.) have been one of the main transformations of communication of science in Spain in the last decade”.

We will now turn to our empirical study aimed at exploring the views of the main agents of science communication in Portuguese and Spanish universities: scientists and communication professionals.



4. Methods and data

In face of a scarcity of in-depth research on understandings of public engagement by the most relevant social actors—scientists, communicators and citizens—the first project that led to this article (initiated in 2011) involved a multi-method research design including document collection; interviews with scientists and communicatiors; and questionnaires and focus groups with citizens in Portugal and Spain. The research was carried out as part of the first author's PhD (Oliveira, 2015) with methodological triangulation allowing for a rich compilation and analysis of data.

Given the continuing lack of comparative analyses of perceptions of public engagement and of studies of science communication in specific organizational contexts (cf. Elken et al., 2018; Schwetje et al., 2020) in the present, as well as recent calls for integrative approaches to science communication research (Gerber et al., 2020), we revisited the original project and offer a summary of findings2 from in-depth interviews with scientists and communication professionals. With the purpose of assessing the relevance of those findings in the present we also conducted an online survey in 2021 directed at the same individuals.

The research questions underpining the interviews were as follows: What practices of science communication and public engagement with S&T do climate scientists and communication professionals carry out? How do they conceive the potential benefits and gains of public engagement? What constraints and limitations do they perceive regarding public engagement? The interview scripts for the two professional groups are available as Supplementary material to this article.

Interviewed scientists and communicators were affiliated with four universities that host sizeable climate change research groups in the Iberian peninsula: University of Aveiro and University of Lisbon, in Portugal, and University of Barcelona and University of Castilla-La Mancha University, in Spain. A total of 44 interviews were conducted between October 2011 and May 2013, of which 28 were with (junior and senior) scientists studying climate change in the fields of environmental engineering, physics, chemistry, biology, geosciences and social sciences (the latter having smaller research groups than the natural and physical sciences working on climate change in all four universities); 16 interviews were with communication professionals working in the communication offices of the selected universities. The interviewees were drawn from a range of career levels and ages, and from both genders, as we aimed for diversity in profiles (see Table 1) and recruited by e-mail. Almost all the interviews were face-to-face (except for three that were online), audio recorded and transcribed. They included 12 open-ended questions addressed to communication professionals and 13 to scientists, several of which were common to the two groups. Semi-structured interviews allowed us to obtain a description of the subjects' concrete practices and to understand personal interpretations of the meanings of public engagement.


TABLE 1 Characterization of the interviewed scientists and communication professionals (2011–2013).
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The analysis of interviews was inspired in the constant comparative approach of grounded theory (Strauss and Corbin, 1994) and supported by the QSR's qualitative analysis programme NVivo. A constant comparison between what was said by the different respondents led to the inductive construction of theme categories at different levels of abstraction.

The data collected through the interviews was complemented with information gathered between 2011 and 2015 from about 40 documents published by the four selected universities (e.g., action plans, institutional webpages, activity reports), government documents concerning science communication in both countries, and relevant legislation in order to understand the organizational environments in which scientists and communication professionals operate. The list of analyzed documents is available as Supplementary material. The documents were analyzed through the same method of qualitative analysis applied in the interviews, using the QSR's qualitative analysis programme NVivo. The qualitative analysis of those documents focused, among other themes, on the means and tools used by communication offices and university research units in communicating S&T in general and climate change in particular; on teaching and research activities, with special attention given to the science communication component; and on government support and attribution of responsibilities to HEIs on science communication promotion. In order to probe continuities and/or changes in views and practices, we conducted an exploratory online survey in July 20213, which was addressed to the same scientists and communication professionals interviewed about a decade earlier in Portugal and Spain. The survey's main aim was to assess whether the conclusions of the earlier research remained valid. Participants were asked whether the purposes of science communication activities that they identified a decade ago, as well as the potential benefits of public engagement that they had mentioned then, had become more, equally or less important; whether different constraints faced in science communication activities had improved, remained the same or worsened; and whether the characteristics that they associated with different actors involved in science communication had changed and in which direction. Those open ended questions/responses built directly on the synthesis of findings presented below in order to facilitate comparison. In each set of closed ended questions we also included the option of adding a textual (open ended) response indicating other types of changes or additional observations. The questionnaire can be found as Supplementary material. A total of 16 individuals answered the questionnaire: 6 communication professionals working in the communication offices of the selected universities and 10 climate scientists. We acknowledge that the rate of responses to the online survey is suboptimal and that this limits the strength of the findings. The fact that such a rate was not significantly improved in spite of our multiple e-mail requests may itself be indicative of professional circumstances and conditions in universities as well as of COVID-19-related burdens. We conducted an analysis of response frequency but will refrain from reading distributions in terms of percentages or more elaborate statistical analyses given the size of the sample.

Bringing together different studies carried out within the same project is critical to our goal of gaining a comprehensive understanding of perceptions of scientists and communication professionals about public engagement and of how they may have changed during the last decade. However, doing so in the context of a journal article, necessarily raises challenges in terms of space, especially for presenting and analyzing qualitative data from interviews, which are at the core of this research; for those reasons, we will only be able to offer a few illustrative excerpts from documents and interviews.



5. Science communication activities at four Iberian universities

The data drawn from documentation and interviews conducted in 2011–13 revealed that the four selected universities took similar approaches to science communication and made use of the same types of resources and initiatives; they also shared broadly the same objectives. Moreover, the study showed that there were no specific institutional strategies or policies for science communication except for the University of Barcelona.

In universities' websites and activity reports, science communication was associated to initiatives of “scientific dissemination”4, “outreach”5 and “cultural extension and dissemination”.6 Stated objectives included: “Stimulating curiosity and interest in scientific activity, attracting young people and less young people to study and research in all areas of knowledge”7; promoting the “development and understanding of ways of creating and using knowledge”8; contributing to “transfer of knowledge”9, “dissemination of achievements”10, “public understanding of science”11; respecting the commitment to “provide a quality service to both the academic community and the society that supports it”12; and fostering “social interest in science and knowledge, (…) scientific culture and (…) scientific vocations”.13 As other researchers have found elsewhere (e.g., Bauer and Gregory, 2007; Ashwell, 2012), deeper forms of citizen involvement and participation were given only secondary importance with a few references to “models, processes and contexts of management, governance and evaluation of science and teaching institutions”14 and a “more effective public participation in decision-making processes (…) while being scientific and (by implication) democratic”15 (for a detailed analysis of discourses on public engagement in Portuguese universities and research institutions, see Oliveira and Carvalho, 2015).

The first issue explored in interviews with scientists and communication professionals concerned the nature or type of science communication carried out in their institutions (and in which they may have been personally involved). Push communication, that is, communication fronted by communication professionals and often taking the form of press releases sent to traditional news media was one of the most common ways of communicating with society in all universities, as Entradas et al. (2020a) also showed in their more recent study about public communication in research institutes in Portugal and elsewhere. Some of the scientists in our study believed that this was the only form of communication that should take place. Other face-to-face initiatives (public conferences, seminars, lectures, exhibitions, scientific internships for young people, science weeks, open/theme days) were largely led and delivered by scientists (cf. Entradas et al., 2020a), who would turn to communication professionals when they needed logistical support for organization of activities and media dissemination. There was little involvement of communication professionals in the design of the structural framework for those initiatives.

A public visibility-aiming orientation was quite clear in the modus operandi of communication professionals, who were (seen as) largely responsible for passing research results on to the media. As put by a Spanish professional: “We add all facets of communication to make the message more intelligible and we recommend, we suggest (…) This counseling is fundamentally in terms of contact with the media” (COM10ES).16 Most of the initiatives involved a top-down one-way dissemination of results, which is in line with previous studies in both countries (e.g., Alves, 2011; Revuelta, 2011; Torres-Albero et al., 2011; European Commission, 2012). Dialogue was occasionally facilitated by an exchange of views between the citizens and the scientific community on how to apply some research results. However, this type of initiative was not yet common practice in most research units/universities analyzed here and we found no evidence of debates on research priorities or on controversial science issues involving the citizens. Downstream engagement was the most frequent type/phase of contact with the general public.

The practices and discourses of scientists were (still) very much anchored in the premises of the “deficit model”. In both countries, some scientists were, however, undertaking efforts toward developing practices that contain elements of dialogue, albeit only very near the end stage of the knowledge production process. There were hence signs of some flexibility and willingness to engage in this type of communication with the public.



6. Perspectives of scientists and communication professionals

In the analysis of interview data various structuring themes emerged, of which we will focus here on a subset, namely: rationales of science communication and public engagement; constraints on implementation; and stances on citizens, policymakers and the media.

The interviews revealed that there were no formal monitoring or assessment processes for science communication activities (in their various guises), mainly due to the lack of human resources, which was aggravated by the economic crisis that started around 2008 and hit Portugal and Spain badly. Arguably, individual experiences and perceptions would thus have been critical to the prosecution of any new activities, especially in an institutional framework where they are voluntary and often not formally rewarded for scientists, and where there are no organizational strategies neither for science communication in general nor specifically for climate change.


6.1. Rationales of science communication and public engagement

During the interviews, scientists and communication professionals were asked about the purposes of the science communication activities organized by their universities and research units. This was, unsurprisingly, an important theme in the responses, and is explored below. Other questions addressed their personal views on what the objectives of science communication activities should be and on citizen participation in science and in decision-making on S&T-related issues. The common theme here is the potential benefits of public engagement. Within both themes (purposes and potential benefits), a finer analysis led to the construction of multiple subordinate categories corresponding to specific purposes and potential benefits mentioned (listed in Table 2). Further to this type of analysis, we organized those subordinate categories under three broader rationales—instrumental, substantive and normative—that drew on Fiorino (1990), as well as on more recent scholarship along the same lines.


TABLE 2 Purposes of science communication activities (Source: interviews with scientists and communication professionals–2011–13).
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Under an instrumental rationale “engagement is a means to endorse favored decisions and favored outcomes such as citizens' trust, consent and behavior change” (Höppner, 2009, p. 3), including strengthening or restoring the social legitimacy of science. Substantive rationales are connected to the improvement of agendas and decisions with the inclusion of citizens' knowledge and perspectives: it is assumed that citizens' judgments, values and experience matter in debating and finding solutions to multiple issues, and that their contributions can be as valid as scientists' knowledge. Normative rationales are linked to the realization of values such as openness, transparency, plurality/inclusiveness and equality, allowing all those affected by an issue to influence the decisions taken, and thus challenging established interests (Fiorino, 1990).

Interviewees in this study mainly saw science communication and public engagement instrumentally. Scientists considered that they “had” to use communication initiatives to publicize their work, obtain funds, and attract new students, a view shared by communication professionals—“There is a clear perception that science communication is essential to attract audiences to all areas of knowledge, funding, partnerships” (COM12PT).17 As expressed by a Portuguese scientist—“We have to have good “products” to sell” (SCI5PT). In interviewees' discourses, this “mercantilist' concern was often justified with reference to funding cuts due to the economic crisis. Distinctly from the scientists, in the discourse of the communication professionals, there was a clear emphasis on political-institutional interests, in promoting a positive image of the universities and the work done by their scientists as a whole, as this would display their benefits for society and socially legitimize them (as well as science itself): “After all we are a public university and we have to be accountable for what we do. Everything will be easier if we have social recognition and endorsement” (COM18ES).

For scientists (three quarters of Portuguese and Spanish interviewees) publicizing scientific results and the dissemination of knowledge to improve citizens' scientific culture were important priorities: “Our actions have been mainly geared to clarifying that weather and climate are different things and why they are different (...) it is mainly important to show how science is done.” (SCI1PT), an aim that can be viewed as having an instrumental value as well as linked to the production of a substantive effect. Both professional groups mentioned far fewer substantive benefits, such as of how engagement contributes to improving decision-making processes, or normative arguments pertaining, for instance, to the building of a more reflective society: e.g., “Where there is uncertainty regarding an issue, there should be a discussion with society” (SCI8ES). It was interesting to note that some scientists (more Portuguese than Spanish) question the implication of the scientific community in the democratization of S&T. They emphasized that, in many cases, engagement seemed to be a “fad” or a requirement of funding agencies rather than a clear demonstration of the opening up of knowledge-making and decision-making processes: “Public engagement should not occur because it is fashionable or required for project approval (…). These participatory exercises are often just for showing off” (SCI3PT).

Table 2 summarizes the purposes that the two professional groups associated with the initiatives that they (or their universities) have been carrying out, and connects them with the three types of rationales discussed above.18

There is a convergence between scientists and communication professionals of both countries with regards to multiple purposes although some differences emerge. Overall, instrumental purposes were more commonly mentioned by Spanish interviewees in the two professional groups, although some were common for the communication professionals of both countries. Portuguese scientists were less likely to reason under an instrumental rationale than their Spanish counterparts.

When asked about what they thought the purposes of science communication activities should be and what their views were on public consultation and participation in science, many interviewees came back to those listed in Table 2. Importantly, however, scientists (and, to a much lesser extent, communication professionals) mentioned several other potential benefits from public engagement (see Table 3). Although an instrumental rationale was sometimes expressed, most of those potential benefits include both substantive and normative aspects. Still, important substantive values, such as two-way learning between the scientific community and the public or the development of practices of co-production of knowledge were not notably present in the discourses of most scientists. The following statement comes close:

“We do studies using computer models and we remain a little detached from reality (...) These people who are in real life and in direct contact with the climate give details that only those who are working directly in the field can give us, not only from a meteorological data point of view but also about what interests them.”(SCI 11 ES).


TABLE 3 Additional perceived potential benefits of public engagement, not associated to the initiatives carried out (Source: interviews with scientists and communication professionals—2011–13).

[image: Table 3]

Tables 2, 3 also offer a comparison of the perspectives of scientists and communication professionals. Our findings suggest that scientists have a more comprehensive understanding of the functions of science communication and especially of potential extra benefits of engaging the public in science than communication professionals. The latter's relatively narrow view of public engagement may deter the exploration of deeper forms of public participation and more innovative and ambitious engagement activities.

The questionnaire applied in 2021 showed that obtaining new sources of funding, disseminating results in the service of society, increasing scientific literacy, raising awareness of the importance of science and encouraging debate on certain issues (thus contributing to a more reflective society) had grown in perceived importance over the last decade for both the communication professionals (5/6) and the scientists (8/10) inquired. For just over half the scientists (6/10), the following were then also more important: social legitimation of their institution, attracting new students to their institution and to scientific areas, and collecting data for ongoing research. There were a few differences between respondents of the two countries. For the Portuguese scientists (7/7), all of the potential benefits of public engagement identified in Table 3 were seen as more important than a decade ago, except for motivating citizens to action (inform to commit), which retained the same level of importance. For Spanish scientists (2/3), most potential benefits of public engagement listed in Table 3 had the same level of importance in 2021, but they (2/3) saw a greater importance in the definition of new problems and understanding what is of public interest. In short, not only instrumental gains were viewed as more critical by both scientists and communication professionals but there were also encouraging improvements in scientists' appraisals of substantive and normative goals associated with public engagement. As for the communication professionals inquired, the perceived potential of public engagement had been related to leveraging active citizenship (e.g., supporting bottom-up initiatives), which in 2021 had the same perceived importance for the majority as a decade ago.



6.2. Constraints to implementation of deeper forms of public engagement

As summarized in Table 3, some scientists and, to a lesser extent, communication professionals conceive of potential further benefits of public engagement. Why, then, are they not implemented? Scientists' willingness to strengthen public engagement seemed to be affected by various types of constraints, particularly regarding their own communicative competences, lack of resources and institutional support, time and compensatory incentives: “It demands much of us but it goes unrecognized” (SCI10PT); “It is an art and we are not trained to do it. We need support from professionals” (SCI5ES). In multiple cases, scientists alleged that communication offices at their institutions did not take initiative toward developing public engagement activities and often operated as mere interlocutors with the media:

“The main responsibility should not lie with the lecturer or researcher. There should be a centralized body responsible for promoting, searching, suggesting and that basically would take the initiative (…). It should guide us and help us, create a dynamic and a habit, because basically the most difficult part of the work is done by us [scientists] and with great pleasure.” (SCI1PT).

Table 4 summarizes the most commonly perceived constraints by scientists and communication professionals in the two countries.


TABLE 4 Constraints to implementation of initiatives for deeper public engagement/participation in science (Source: interviews with scientists and communication professionals–2011–13).
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There were some differences between the two countries. In general, Spanish scientists attached the same importance to all the constraints they faced whereas Portuguese scientists placed particular emphasis on extrinsic barriers related to resource availability and the (lack of) support of their institutions' communication structures.

Communication professionals identified a less diverse set of constraints than the scientists. They pointed to lack of resources, lack of conditions to devote themselves exclusively to science communication, and to prejudices held by some scientists regarding public communication as limitations: “We don't have many people” (COM14PT); “The problem is that there is very little money.” (COM22ES); “Scientists have always been very afraid of vulgarizing their discourses” (COM21ES).

Ten years later, most of the Portuguese scientists (5/7) inquired in the online survey considered that all of the constraints listed in Table 419 had improved, despite the time limitations they continued to feel. For the majority of the Spanish scientists (2/3) barriers were generally similar to the past; yet, (2/3) said that careers were more demanding and competitive. 2/3 felt that communication offices took initiative more often, suggesting an upswing in a critical aspect mentioned above.

For the vast majority of communication professionals in both countries (4/5 in Portugal and 1/1 in Spain), the lack of resources had worsened, a finding that suggests that the investment in science communication offices reported in Section Engaging the public with science: Agents and roles has been far from sufficient in face of the amount of work demands. On the positive side, the same numbers of respondents considered that the availability of scientists for science communication had improved.20



6.3. Perceptions of citizens

The nature, extent and depth of science communication is dependent on the profiles and conduct of different agents, as well as on how they perceive each other. The statements of interviewed scientists and communication professionals in 2011–13 indicated that they tended to hold relatively similar views on the public. Table 5 summarizes those perceptions, which tend to function as additional constraints to farthering engagement.

Although they acknowledged that levels of public knowledge and interest in S&T and in climate change had been improving, scientists saw the public as not prone to engaging with those domains: “There is a shortage of participation and engagement training is required” (SCI3PT).


TABLE 5 Scientists' and communication professionals' perceptions of citizens (Source: interviews with scientists and communication professionals–2011–13).
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Lack of scientific knowledge was viewed as a barrier to participation in science:

“Discussion with citizens on scientific issues is difficult because it requires a certain level of knowledge and therefore it is not a democratic participation in which everyone who wants to do so can participate; only those who want to participate and who have the knowledge to do so can participate, being restricted to those who know, if we do not want to be demagogic. (...) The panorama of possible recipients is very reduced.” (SCI16ES);

Inclusivity was also seen as challenging in initiatives that should have representation of all citizens affected by a given issue (e.g., not all the citizens who might be affected are interested in getting involved) and difficulties in public access (e.g., due to a low level of knowledge). Many interviewees noted that members of the public need to be interested and informed in order to participate. However, the possibility of knowledge-sharing through mutual scientist-citizen learning was neglected by interviewees. This may be related to the fact that dialogic initiatives were few and far between. Some scientists expressed difficulties in knowing how to open up the process of knowledge production to citizens in certain scientific areas, particularly those working closer to fundamental research. There were also doubts about how to apply the outcomes of public engagement initiatives to the knowledge produced, as well as some concern that the public may censor scientific ambitions. Moreover, there was also difficulty in seeing what the benefits could be and some doubt regarding the public's ability to co-produce knowledge: “Bringing citizens into our projects when they do not have scientific training always poses problems” (SCI7ES). Partners in the business sector and the policymaking area were seen as the most important participants in the discussion of research results.

Portuguese interviewees displayed a more favorable view of the public, particularly with regards to their interest in science dissemination initiatives than the Spanish ones. Nevertheless, even if there was some apparent disposition to do away with the “deficit model”, it was still present in the way most scientists interviewed acted and in the ways they perceived the public.

In the 2011–13 interviews, communication professionals referred to citizens as potential “clients” or “providers” of funding. The objectives of the science communication initiatives that they promoted were hence crafted for the “consumer citizen” (consumer of the knowledge produced and of the services provided). Although most Portuguese communication professionals mentioned a growing interest of young people and their families in those initiatives, some highlighted a lack of public engagement, and a lack of interest in S&T issues. Such lack of interest was also pointed out by most Spanish communication professionals. The following excerpt illustrates the idea that citizens do not appraise all the benefits of research results:

“Citizens” opinion is favorable toward the university and the work of researchers, but it seems there is still some fear - or even a misconception - that the work of researchers does not serve business”. (COM 15 PT)

How did perceptions evolve over a decade? For just over half the scientists (6/10) who responded to the 2021 survey, perceptions of agents involved in public engagement remained largely unchanged. Still, it is worthy pointing out that the majority (2/3) of Spanish scientists considered that some aspects had tended to worsen, such as counter-information campaigns driven by vested economic interests (lobbies), the scientific literacy of decisions makers and public engagement levels. These are worrisome findings although not surprising in the socio-cultural environment of the last decade (e.g., the growth of disinformation). Via the 2021 survey nearly all communication professionals (4/5 in Spain and 1/1 in Portugal) recognized that interest in S&T issues as well as citizen engagement with science had risen, which is in line with the results of recent surveys (FECYT, 2020; European Commission, 2021). However, for most of those professionals (4/5 in Spain and 1/1 in Portugal) citizens continued to undervalue scientific results. All of these conceptions of both scientists and communication professionals shed light on intrinsic barriers to (changes in) science communication and practices of public engagement.




7. Discussion and conclusion

Besides contributing to farther existing knowledge on the roles and relations of scientists and communication professionals concerning science communication and public engagement in Portugal and Spain, this article offers a cross-cutting, integrative analysis from the perspective of those two types of agents. Although this can only be done at the cost of detailed data analysis, the summaries that we have offered in the text and tables above allow for a comprehensive outlook into their practices and perspectives, filing in a gap in the literature (Gerber et al., 2020).

In sum, based on a multi-faceted analysis carried out about a decade ago in four Portuguese and Spanish universities, communication practices appeared to be predominantly framed by conventional and somewhat narrow paradigms of science communication, and associated views on scientific literacy and public understanding of science, as previous studies have found elsewhere in these countries (e.g., Conceição et al., 2008; Torres-Albero et al., 2011; Escutia, 2012). A market-oriented logic appeared to underpin a large part of public communication initiatives on knowledge generated in universities. Public relations practices were employed in order to reach out to target publics, seemingly as instruments for achieving personal and political-institutional objectives, promoting scientists' work and, overall, the value of science. More recent literature suggests that these tendencies regarding the strategic value of communication for universities have grown in multiple countries (Wæraas and Sataøen, 2019; Vogler and Schäfer, 2020).

Interviewees mainly saw science communication and public engagement instrumentally. This is in line with what studies on other contexts and on climate change, as well as on other topics, have shown (Royal Society, 2006; Höppner, 2009; Davies, 2013a,b). Nonetheless, we found a noteworthy diversity in the ways in which scientists perceive public engagement and an increased attribution of importance to multiple non-instrumental considerations over the last 10 years. This bodes well for the possibility that they may in the future play a bigger part in defining the objectives of (at least some) initiatives.

Although interviewed scientists and communication professionals appeared to recognize the moral requirement of having citizens participate in science, they stayed short of fulfilling such commitment. This was partly due to given implementation barriers but also largely because, in assessing the cost-benefit ratio, many (especially among communication professionals) took a narrow reading of the potential of such engagement, its meaning and its reach. Although most scientists and communication professionals feel motivated to contribute to this task, and even more so in 2021 than 10 years earlier, there seemed to be a tension between their perceived moral obligation to interact with the public and a set of constraints—both material and symbolic—that prevent them from fully enacting it. In general, those constraints have decreased in intensity over the last decade for both types of agents in both countries, but the lack of resources (financial, human and logistical) increased for most communication professionals and scientists reported added difficulties with an increasingly demanding and competitive career. Their institutions, in turn, are still in need of more effective policies for interacting with society and for developing S&T with and for society.

This project showed that climate change scientists and communication professionals in Portuguese and Spanish universities have had a relatively limited view of the potential of citizen engagement with S&T: there is a clear overvaluation of formal scientific knowledge when compared to other forms of knowledge that the public may have, and little or no potential has been seen in terms of added openness, transparency or plurality of processes of public participation. Importantly, recent data from our online survey indicates that this is changing among scientists. The interviews showed that the potential enhancement of policy-related decision-making processes was deemed to be more significant than any accruing benefits for knowledge production, even though scientists are more directly involved in the latter. This may be because scientists and communication professionals did not believe that citizens have a real ability to collaborate in the knowledge production process. With the results of our 2021 survey, it appears that the perceptions that these professional groups have of each other have improved but not of citizens and policymakers. The development of programmes aimed at training scientists and communication professionals in public dialogue and scientific citizenship may go some way to ameliorating this situation.

In climate change-related research, which is involved in this research project, citizens could offer important input as witnesses of climate impacts, as (potential) agents of social and economic change, as stakeholders in needed adaptation plans, among other imaginable contributions.

Our analysis of scientists' and communication professionals' views shows that there is much doubt about citizens' ability to play a part in the democratization of S&T. This perception is common amongst scientists and begs for the question of whether such negative view of the public's abilities might be enough on its own to compromise further opening by Higher Education and Research Institutions (HERIs). Still, it must be highlighted that a clear tendency for improvement was shown among scientists in the online survey that we applied in 2021 compared to the study conducted a decade earlier. This would need to be further investigated given the merely exploratory nature of our survey.

Our 2011–13 interviews showed scientists complaining about obstacles attributable to communication professionals and vice-versa. Although the 2021 survey suggested that mutual perspectives had improved, this study suggests that a good understanding of the “other side' by the main science communication agents at universities would be desirable. Recent research confirms the importance of the perceptions that actors internal to HERIs have of each other for communication (Schwetje et al., 2020) and suggests that there are contradictions (ibid.) or, at least, critical differences in the conceptions of communication professionals and scientists regarding science communication, which may compromise the development of a “shared sense of purpose” (Koivumäki and Wilkinson, 2020). Learning between the two professional groups could be stimulated via joint workshops and similar activities.

At a time when the Portuguese and Spanish publics display great interest in science and technology (and on climate change) (European Commission, 2021), it appears imperative that universities engage fully with the essence of their “third mission” (focused on societal connections). As Davies (2013b) and Devonshire and Hathway (2014) argue, it is likely that, if scientists are to be more committed to citizen involvement in science, academic organizations need to change their structures and policies in such a way as to create the support mechanisms, training practices and incentives that scientists say are lacking. However, the findings of this project indicate that there must also be a shift in the culture, values and attitudes of both scientists and communication professionals, which is obviously a more complex challenge.

Public engagement is critical to take steps toward a democratization of knowledge and in the negotiation of science and technology policies. The work that universities carry out in this regard can have a significant impact on both the design and the operation of “civic” models of S&T, as well on the promotion of a more active scientific citizenship. Notwithstanding the fact that not all members of the public will be equally interested or available to get involved with S&T, and that the most relevant publics for the scientific community to engage with may vary (depending for instance on the S&T issues at stake), citizen engagement remains an important principle for designing and assessing science communication policies and practices. Although different forms of science communication and of interaction with the public will continue to be important, including those aimed at disseminating scientific knowledge, societal developments such as climate change, as well as ethical and value-related considerations discussed in this article, will increasingly require that universities deepen their commitment to more participatory practices of science communication and science-making (cf. Whitmer et al., 2010). Despite the advancements presented above in this article (e.g., Revuelta et al., 2020) Portuguese and Spanish universities are not yet making the most of the potential inherent to public engagement, as recently pointed out by Llorente et al. (2021). This raises important questions for research and practice. For instance, how can science communication scholars encourage universities to broaden and deepen public engagement framed by substantive and normative (i.e. not merely instrumental) arguments? Contributing to reflexive public engagement (Chilvers, 2012) by promoting continuous learning and improvement processes, as well as to broader transformative change (Murunga, 2022), is a critical task for HERIs. There are also important responsabilities on the side of those that teach and research science communication and on social scientists that are enthusiastic about public participation, deliberation and democracy to continuing a qualified conversation toward adding public value to public engagement with S&T (Stilgoe et al., 2014; Davies, 2021).

Although the research presented here produced important insights regarding public engagement with science in Portugal and Spain and the role of universities in this field, limitations must be acknowledged concerning dates, methods and sample size. It is possible that in the last decade developments in public engagement perspectives have occurred that were not captured by our our online survey and our review of recent literature concerning these topics in the two countries. We do not claim to present a full comparison between the two periods especially due to the different methods employed. The initial research project delved into practices and perspectives on public engagement in much greater depth than the 2021 online survey. The number of respondents to that survey was low and hence findings can only be seen as indicative. We recommend that future research deepens the data collected with this instrument through in-depth interviews and other qualitative approaches to thoroughly understand how conceptions and practices may have evolved. Finally, it seems important that studies of this kind are extended to more scientists (in general and especially scientists from humanities and social sciences) and communication professionals, and to other universities, which may even have different dynamics.
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Footnotes

1 Monitoring reports of the European Commission (2012) show that European higher education institutions, along with governments, have led the definition of science communication agendas and the organization of most actions in the field.

2 The PhD thesis (which was supervised by the second author) was published in a book in Portuguese (Oliveira, 2021) but interview findings have not been previously published in English nor summarized into article form in any language.

3 Just before summer holidays in Iberian universities.

4 In http://www.ua.pt/PageText.aspx?id=459; http://www.uclm.es/comunicacion; http://www.ub.edu/laubdivulga/ (accessed on 20 January, 2015).

5 In http://www.fc.ul.pt/pt/pagina/622/gabinete-de-comunica%C3%A7%C3%A3oimagem-e-cultura; http://www.ics.ulisboa.pt/instituto/?ln=p&mm=2&ctmid=1 (accessed on 20 January, 2015).

6 In http://idl.ul.pt/sites/idl.ul.pt/files/docs/Est_IDL.pdf (accessed on 20 January, 2015).

7 In http://www.ua.pt (accessed on 20 January, 2015).

8 In http://www.ciceco.ua.pt (accessed on 20 January, 2015).

9 In http://www.ics.ulisboa.pt/instituto/?ln=p&mm=2&ctmid=1 (accessed on 20 January, 2015).

10 In http://idl.ul.pt/sites/idl.ul.pt/files/docs/Est_IDL.pdf (accessed on 20 January, 2015).

11 In http://www.ua.pt/PageText.aspx?id=459 (accessed on 20 January, 2015).

12 In http://www.uclm.es/comunicacion (accessed on 20 January, 2015).

13 In http://www.ub.edu/laubdivulga/ (accessed on 20 January, 2015).

In http://www.ciceco.ua.pt (accessed on 20 January, 2015).

In http://www.ics.ul.pt/instituto/ (accessed on 20 January, 2015).

14 In http://www.ciceco.ua.pt (accessed on 20 January, 2015).

15 In http://www.ics.ul.pt/instituto/ (accessed on 20 January, 2015).

16 Initials used in Sections Methods and data, Science communication activities at four Iberian universities and Perspectives of scientists and communication professionals: SCI, scientist; COM, Communication professional; PT, Portugal; SP, Spain.

17 Abbreviations used to identify interviewees—SCI, scientist; COM, communication professional; PT, Portugal; SP, Spain.

18 Frontiers between the three types of rationales are not always sharp, and some purposes mentioned by participants in the study overlap two types.

19 With regards to the institutional policy for interacting with society opinions were divided: 3/7 considered that it improved, 3/7 that it did not change and 1/7 that it worsened.

20 In the only (optional) textual response that we received to the survey, a Spanish respondent referred to the creation of a scientists' association aimed at the promotion of scientific literacy as helpful (Asociación para la divulgación de la ciencia 'Ciencia a la Carta', in Toledo, Spain).
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