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Abstract.
Geoscientists are increasingly expected to engage with society on issues such as mining, groundwater
management, energy transitions, and environmental sustainability, yet public engagement in the geosciences
remains limited. This is largely due to reliance on one-way communication models and the tendency for
15 geoscientists to communicate primarily within their own discipline. Drawing on qualitative interviews with
Namibian geoscientists from government, industry, and academia, this study examines how geoscientists
understand public engagement, how they perceive public audiences, and what motivates or constrains their
participation. The findings reveal a strong reliance on deficit-model assumptions, including the belief that public
resistance to geoscientific issues stems mainly from a lack of knowledge and that education plays a central role in
20 fostering public trust and support. While participants expressed positive attitudes toward public engagement and
confidence in their communication abilities, engagement was largely framed as informing and educating rather
than listening, collaboration, or shared knowledge production. Structural barriers, including limited institutional
support, lack of training, time constraints, and minimal incentives, further restrict meaningful engagement. At the
same time, the study identifies emerging recognition of the importance of trust-building, mutual learning, and
25 community involvement, particularly in contexts affected by resource extraction. The study argues that
strengthening the role of geoscience in Namibian society requires moving beyond deficit-based communication

toward dialogic, context-sensitive, and participatory engagement approaches.

1. Introduction and background
30 The Namibian context

Namibia, a country in southwestern Africa with a population of about 3 million people, features an ancient
geological landscape that includes some of the oldest rocks on Earth and abundant mineral resources. The nation
is one of the leading producer of uranium and has significant deposits of diamonds, gold, zinc, copper, and rare
earth elements. Since mining is a vital part of Namibia’s economy, contributing significantly to its GDP, export
35 earnings, and employment, geosciences play an essential role in guiding mineral exploration, land-use planning,

water resource management, and sustainable development. Together, the mining and geoscience sectors are crucial
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in driving economic growth, attracting foreign investment, and supporting infrastructure development, making
them vital to Namibia’s socio-economic progress. Despite the country’s rich geological heritage and the vital role

geoscience plays in national development, public engagement in geoscience remains limited.
40  Increased calls for scientists around the world to engage with society

As science drives important discoveries and enhances economic growth, scientists worldwide are increasingly
expected to communicate their research to the public and engage in public dialogue about their work, as well as
its societal applications and policy-relevant implications, aligning with global trends towards science becoming
more open and socially responsive (Besley et al., 2016; Scheufele, 2016; Thai et al., 2023). Consequently, many
45 science policies and funding agreements now require scientists to incorporate public engagement activities into
their research — a shift recognising that effective communication, societal dialogue, and collaboration between
scientists and the public are vital for fostering and maintaining a mutually beneficial relationship between science

and society (Weingart et al., 2021).
Public engagement in the geosciences

50 Public engagement in geosciences covers a wide range of activities that enable geoscientists to interact with
individuals, communities, and societal stakeholders outside academic environments to share knowledge, discuss
the implications of geoscientific research, and collaboratively explore solutions to societal issues such as climate
change, natural hazards, groundwater management and mining (Illingworth, 2023). Importantly, these activities
extend beyond merely sharing facts to include dialogue, listening to public concerns, meaningful participation,

55 co-production of knowledge, and public involvement in decision-making processes. For effective public
engagement in geosciences, careful planning and thorough evaluation are essential, supported by current insights
from social science research and appropriate training for scientists and science communicators involved (Hillier

et al., 2021).

Geoscience has traditionally operated as an isolated discipline, with communication primarily within the
60 professional community and little outreach to the wider public (Illingworth, 2023). As a result, geoscientists have
faced criticism for their insufficient or ineffective efforts to make geoscience visible, accessible, and relevant to
society and science policy (Broome, 2005; Gani et al., 2024; Liverman & Jaramillo, 2011). A related challenge is
the dominance of one-way, deficit-style communication that presumes the public lacks knowledge and
concentrates on “informing” rather than fostering dialogue and participatory processes in science communication

65  (Rodrigues et al., 2025).

However, while geoscientists recognise the importance of public communication and engagement, they often lack
the skills, resources, and structured strategies to participate effectively (Liverman & Jaramillo, 2011). Although
there has been extensive research on science communication practices among geneticists, nanoscientists,
astronomers, and climate scientists, geoscience communication in particular remains a developing field, and we

70 have limited evidence about geoscientists’ communication and engagement behaviours (Rodrigues et al., 2023).

Recent global challenges have heightened the need for geoscientists to move beyond academic silos and actively
collaborate with key societal stakeholders, such as policymakers, journalists, and advocacy groups. They are

encouraged to ensure that geoscience becomes visible, relevant, and influential in guiding sustainable futures
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(Rodrigues et al., 2023). Issues like energy transitions, groundwater management, climate change, natural
75 disasters, urban planning, and conservation directly impact communities worldwide, highlighting the importance
of communicating geoscientific information clearly and convincingly, and integrating it into decision-making

processes.
Public engagement with geosciences in Namibia

A UNESCO report from 2024 shows that, in Namibia, the gap between geoscientists and the public is evident
80 (UNESCO, 2024), with a lack of institutional support, outreach programmes, funding, and incentives adding to
low public understanding of geosciences. Although the National Commission on Research, Science and
Technology (NCRST) is mandated under the Research, Science and Technology Act (2004) to advance science,
technology, and innovation (STI), there is limited emphasis on public engagement as a requirement of publicly
funded research. Also, research funders in Namibia do not currently mandate or incentivise public engagement
85 activities, unlike South Africa’s National Research Foundation (NRF), which has integrated public participation
into its funding criteria and strategic objectives (Riley et al., 2022). Consequently, despite geoscientists playing a
vital role in Namibian society through resource management, geohazard assessment, energy production, water
management, and environmental policy development, their communication efforts are mostly restricted to

technical circles and peers, with limited efforts to engage public audiences (Mocke & Mhopjeni, 2020).
90  Study rationale

Understanding how Namibian geoscientists perceive public engagement, as well as the factors that shape their
participation, is essential for developing future policies and support structures that foster effective, mutually
beneficial dialogue between science and society. This will not only make geoscientific knowledge more accessible
to the public but also facilitate crucial public input into policymaking, environmental management, and sustainable
95 development initiatives, ensuring that public concerns are addressed while also helping scientists align their

research with society's needs and priorities.

100

105
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2. Literature review
Below, we provide a concise literature background related to the research questions that guided this study.
2.1. Scientists’ views of public audiences

110 Scientists’ perceptions of the priority audiences they should engage with, as well as their views about how much
people know about science and how interested they are in learning more about their field of research, influence
their willingness to engage in public engagement (Besley & Nisbet, 2013; Dudo & Besley, 2016). Public discourse
about geoscience may be limited, as geoscientists generally perceive their work as complex, inaccessible, and
culturally distant (Liverman & Jaramillo, 2011; Stewart & Lewis, 2017). For their part, Namibians are mostly

115 unfamiliar with the role of geosciences in everyday life and generally perceive the topic as abstract, technical, and
only relevant to specialists (Mocke & Mhopjeni, 2020). Importantly, the perceived view that the public is
uninformed may lead scientists to assume that public resistance to geoscientific projects such as fracking,
radioactive waste disposal, and carbon storage stems from a lack of understanding, rather than from social,
emotional, or cultural concerns. Consequently, they assume that addressing this knowledge gap will result in

120 increased public acceptance and support (Siipi & Marko, 2011; Stewart & Lewis, 2017).
2.2. Scientists’ views of public engagement

Many scientists communicate about their work as a goodwill gesture to educate the public, rather than as a genuine
attempt to foster dialogue (Rodrigues et al., 2023; Thai et al., 2023). This means they rely on the so-called ‘deficit
model” of science communication, assuming that public misunderstandings arise from a lack of scientific
125 knowledge and that they can solve this problem by providing information (Besley & Nisbet, 2013; Siipi & Marko,
2011). However, while scientists need to provide information to public audiences, having more knowledge does
not necessarily translate to greater public support. Instead, values, worldviews, and trust may play a more
important role in shaping attitudes (Kahan, 2010; Scheufele, 2013). Therefore, Illingworth (2023) calls on
geoscientists to adopt trust-building engagement methods that focus on interaction, dialogue, and participation,
130 and that recognise the value of local and indigenous knowledge. Asking scientists how they define public
engagement offers insight into their perceptions of these activities. It helps us understand whether they see it
mainly as a one-way flow of information to educate the public or whether they also recognise the importance of

dialogue, listening to the public, and public participation in science.
2.3. Scientists’ attitudes towards public engagement

135 Scientists generally have a positive attitude towards public engagement and may even enjoy participating in
engagement activities (Besley et al., 2018; Yuan et al., 2019). Around the world, most scientists agree that they
should communicate with the public and play an active role in science in policymaking and societal dialogue
(Cologna et al., 2024). Those who support public engagement, whether in terms of its overall value, perceived
rewards, or a feeling of moral responsibility, are more likely to participate (Yuan et al., 2019). Therefore, we

140 wanted to explore the attitudes of Namibian geoscientists towards public engagement and gain insight about how

they perceive its value to citizens and themselves.
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2.4. Scientists’ motivations to participate in public engagement

As discussed above, scientists generally agree that they have a responsibility to communicate and engage with
society. However, scientists may also be driven by other motives to engage with society, such as enhancing their
145 reputations and attracting funding through increased media visibility (Massarani & Peters, 2016). Additionally,
there may be country-specific factors that influence or restrict scientists' involvement in public engagement with
science. For example, Joubert (2018) demonstrated that scientists' engagement with the public in South Africa is
influenced by specific historical, political, cultural, and socio-economic factors, with motivations including a

desire to give back to society, improve people’s lives and correct historical imbalances.
150 2.5. Scientists’ objectives when participating in public engagement

The primary goal of scientists conducting public engagement activities is often to inform and educate the public,
particularly policymakers and political leaders, about scientific facts and principles to correct what they perceive
to be widespread misinformation (Ivani & Novaes, 2022). Many scientists believe that the public's lack of
scientific knowledge contributes to poor decision-making, resistance to scientific advances, and exposure to
155 misleading information or fear-based reactions (Bucchi & Trench, 2016, p. 155). This view has led to concerns
about "knowledge gaps," where scientists see it as their responsibility to fill these gaps through education and
outreach, with the goal of promoting more rational, evidence-based attitudes toward science among citizens and

decision-makers and defending science from misinformation (Besley et al., 2018; Dudo & Besley, 2016).
2.6. Scientists’ confidence in participating in public engagement

160 Scientists’ perceptions of their (own) communication skills influence their intention and willingness to engage
with public groups (Poliakoff and Webb, 2007; Dunwoody et al., 2009). While most scientists are confident in
their communication skills, a lack of communication skills and training has been proven to be a barrier to

participation in public engagement (Mathews et al., 2005; Poliakoff and Webb, 2007; Swords et al., 2023).
2.7. Challenges and barriers that constrain scientists’ involvement in public engagement

165 Scientists may find public engagement challenging due to barriers such as a lack of time, training, institutional
support, and concerns about the misinterpretation of scientific information (Besley et al., 2018a; Donnelly, 2008;
Karikari & Yawson, 2017; Murunga et al., 2022; Stewart & Lewis, 2017; Thai et al., 2023). These barriers are
especially apparent in fields such as geoscience, engineering, and mathematics, which, unlike disciplines like
genetics, nanoscience, astronomy, biology, climate science, or marine science, lack a long tradition of public
170 engagement (Rodrigues et al., 2023). Researchers in these latter fields tend to engage more frequently with the
public, mainly because their work has immediate and tangible societal impacts (Rodrigues et al., 2023). Notably,
Entradas and Bauer (2019) found that astronomers are more active in public communication and engagement
compared to scientists in other fields, and that they are motivated by personal factors and contextual influences,

such as institutional support and national culture, to engage with society.

175 The work of geoscientists is often field-based and highly technical, focusing on abstract topics that are difficult to
relate to everyday life (Rodrigues et al., 2023). Additional challenges for Namibian geoscientists include
geography, language barriers, cultural and historical factors (Mocke & Mhopjeni, 2020). These authors explain

that Namibia's vast landscape makes it challenging to reach rural, under-resourced communities, where geoscience
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information is often most urgently needed, particularly on topics such as groundwater, mining impacts, and land
180 degradation. Additionally, English is the dominant language of geoscience, but local populations may struggle to
understand materials presented to them in English. Namibia’s colonial history and post-independence inequalities
have shaped mistrust of state institutions and technocratic knowledge, especially in communities affected by
extractive industries. Finally, some geoscientists may avoid public engagement due to concerns about entering

politically sensitive debates (e.g., those related to land use, mining rights, or environmental justice).

185 Institutional policies significantly influence how scientists, including geoscientists, engage with the public.
Although many scientific institutions promote and support science communication and public engagement, these
activities are still not considered vital parts of scientific careers. It lacks proper support, incentives and recognition,
constraining scientists’ participation (Neresini and Bucchi, 2011). Other barriers stem from issues related to time
and funding that may be allocated to public engagement (Donnelly, 2008; Stewart & Lewis, 2017; Thai et al.,

190  2023).

3. Research questions

Based on the factors discussed above that affect scientists’ public communication and engagement behaviour, we

posed the following research questions:

1. How do Namibian geoscientists view the public? (RQ1)

195 2. How do Namibian geoscientists view (or define) public engagement with science? (RQ2)
3. What are the attitudes of Namibian geoscientists towards public engagement with science? (RQ3)
4.  What motivates Namibian geoscientists to participate in public engagement? (RQ4)
5. What objectives do Namibian geoscientists have in mind when they engage with public audiences?
(RQ5)
200 6. How confident are Namibian geoscientists when it comes to public engagement with science? (RQ6)

7.  What barriers or challenges affect the involvement of Namibian geoscientists in public engagement?
(RQ7)
4. Methodology

This study utilised a qualitative research approach, employing semi-structured interviews as the primary data
205 collection method. Since this is the first in-depth exploration of this topic in the Namibian context, the use of
open-ended questions provided greater flexibility to capture participants’ experiences, thoughts, and feelings

(Hyman & Sierra, 2016; Weller et al., 2018).
4.1. Data collection and analysis

A total of 25 geoscientists were invited to participate in the study, of whom 13 (aged 3040 years) agreed to take
210 part. The participants came from various geoscience disciplines, including exploration geology, economic
geology, hydrogeology, petroleum geology, palacontology, geochemistry, geological mapping, and academic
research. To protect their anonymity, each participant was assigned a unique identifier (or code), labelled from
[GSO01] to [GS13]. Table 1 provides details of all 13 participants, including their age, gender, geoscience field,

career stage, and employment sector.
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215 Participants were initially contacted by email or telephone to obtain their consent to participate in the study. The
interviews took place between August and October 2023. Of the 13 interviews, 10 were held face-to-face in office
environments and recorded with participants' permission, while the other three were conducted and recorded via

Zoom.

Table 1: Participants' information in terms of age, gender, geoscience field, career stage and employment sector

220

Participant | Age Gender | Field of geoscience Employment

code sector

GSO01 34 Male Petroleum geology Industry

GS02 36 Male Geochemistry Government

GS03 33 Female Hydrogeology and environmental engineering University
geology

GS04 35 Male Geology: economic Government

GS05 36 Female Geology: Mapping, mining and exploration Government
geology

GS06 33 Male Geology: Mining Government

GS07 31 Female Hydrogeology Government

GS08 35 Female Petroleum geology Industry

GS09 35 Female Geology: Petrology and economic geology, University
Geochemistry

GS10 40 Male Geochemistry Government

GS11 38 Female Petroleum geology Industry

GS12 40 Male Geology, petroleum geology, palacontology, University
geochemistry

GS13 40 Female Geology: Economic, mining, geostatistics Government

All interviews were transcribed and analysed using ATLAS.ti software to organise, retrieve, and interpret the
qualitative data effectively, guided by the seven research questions and using an inductive coding approach. Only
one researcher (the lead author of this paper) was involved in the coding, but the authors met several times to

225  discuss the data and resolve any uncertainties.
5. Results
Below, we present our findings for each research question, along with illustrative quotes from participants.
5.1. Namibian geoscientists’ views of the public (RQ1)

When asked to define ‘the public’ in the context of public engagement, most respondents offered broad
230 interpretations, referring to the general population as ‘everyone in society’ or ‘people on the street’, while others
described the public as individuals within their networks, such as family members and neighbours. Notably, some
participants characterised the public as stakeholders or sectors with whom they interact regularly and whom they
consider most relevant to their work. For instance, hydrogeologists identified farmers, local authorities, and

municipalities as key audiences, whereas petroleum geoscientists highlighted the energy and mining sectors.
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235 Similarly, mining geoscientists pointed to mineral investors, small-scale miners, and farmers as priority groups

for engagement.

Participants largely agreed that most people have a basic understanding of science but need further education to
participate effectively in geoscientific discussions. For instance, one participant noted that the perception that

public audiences would not be able to understand the science hampers participation in public engagement.

240 1 believe scientists often think that the general public will not understand actual science other than its

products, thus they do not participate in engagement activities. [GS02]

Therefore, the Namibian geoscientists who participated in this study view public education as a necessary

prerequisite for meaningful public engagement and input.
5.2. Namibian geoscientists’ definition of public engagement with science (RQ2)

245 The most common definition of publication engagement among participants was about informing and educating,
with five participants specifically describing it in this way. Four participants described public engagement as a
way to promote public awareness about the importance and benefits of research, as well as to provide a forum for
scientists to explain scientific topics effectively. Only two participants offered definitions that incorporated the

dialogic aspect of the public engagement model.

250 Public engagement is an effective way for scientists to simplify complex scientific topics, allowing the

general people to comprehend and participate in science discourse. [GS01]
5.3. Attitudes of Namibian geoscientists towards public engagement with science (RQ3)

Most participants agreed that it was important for geoscientists to engage proactively with society and expressed
a desire to increase their involvement. They viewed public engagement positively, describing it as an enjoyable

255 activity that could provide specific benefits for the public, as well as for science and scientists.

Table 2 offers an overview of the perceived benefits of public engagement with science as described by

participants.

Table 2: Perceived benefits of public engagement as described by participants

Beneficiary Type of benefit Ilustrative quote

Benefits for the | Public awareness and | Science can improve living standards, so communities need to

public access to information understand how science can enhance their lives. [GS08]

Public engagement helps the public gain a new perspective on science
and appreciate its value in their lives. [GS12]

Benefits for Public input, skills There is a great deal that we can learn from the public with whom we
geoscience development and work directly. [GS01]
funding support When the public understands the importance and impact of science in

their lives, there is a high chance of increasing research funding,
especially if the target audience is policymakers. [GS05]
In mining, geologists must engage with the public to provide accurate
information to potential investors. [GS06]
Engaging with the public provides me with an opportunity to improve my
work and communication skills. [GS08]
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Mutual benefit Building 1t is important to create platforms where scientists and the public can
for science and | relationships between converse and engage; such engagements can foster innovative ideas
society the public and that benefit both the public and scientists. [GS01]

scientists There is much that we can do to bring science to the people, as well as

learn from them. [GS12]

Although there was a shared view that public engagement can benefit science and society, one participant felt that
geoscience is among the least understood scientific disciplines and thus requires strategic and deliberate public
engagement. At least one participant spoke about geoscientists' reluctance to participate in public engagement

unless explicitly directed by supervisors.

Geoscientists are not forthcoming, and not willing to participate... even when they do, it is done

reluctantly. [GS02]
5.4. Motivations for Namibian geoscientists to participate in public engagement (RQ4)

Generally, participants acknowledged that geoscientific research influences people's lives, particularly in mining
and its environmental impacts, leading to various motivations for public engagement. These included a wish to
fill knowledge gaps, combat misinformation, give back to society, and support community development.
Importantly, they recognised the responsibility of geoscientists to inform communities about both the positive and

(potentially) adverse effects of geological activities.

1t is the responsibility of geoscientists to inform communities about the impact of mining on the

environment, to present both sides of the story. If not us, who? [GS02]

Three participants described public engagement as a personal duty, expressing a strong sense of responsibility to
inform the public about the value and relevance of geoscience. One participant emphasised a commitment to

inspiring young people to pursue careers in science, particularly in geoscience.

1t is the duty of geoscientists to contribute to community development. We can inspire children and the
youth to take up science as a career path, and our participation is especially impactful for those who

may not have encountered a geoscientist who looks like them. [GS01]
5.5. Namibian geoscientists’ objectives concerning public engagement (RQS)

Participants generally viewed the primary aim of public engagement as educating and informing the public about
geosciences, placing a strong emphasis on knowledge dissemination and transmission rather than dialogue or
collaborative knowledge production. Notably, only two participants referenced a bidirectional exchange of
information, where geoscientists could also learn from the public, suggesting a limited shift away from
dissemination toward more participatory forms of engagement. However, even in these cases, learning was framed

as a response to public questions rather than as a recognition of the public’s own expertise or local knowledge.

When interacting with the public and responding to their questions, we use those inquiries to enhance

our work and develop better ways to explain what we do. [GS09]
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One participant observed that while public sector geoscientists typically focus on educating the public, private
290 sector geoscientists tend to engage with communities primarily to build trust, particularly in areas affected by
exploration or mining activities. They highlighted that informing the public about geoscience could foster public
understanding, trust, and support for research. This trust is particularly vital for field-based work, which often

involves access to private land.

Public trust is essential for securing community cooperation and avoiding resistance during field data

295 collection. [GS11]

Participants linked public trust with broader support for scientific research, including funding and policy
influence. Eight participants emphasised that, because geoscience affects people’s daily lives through activities
such as mining and resource exploration, the public should have a voice in related policy decisions. One participant
cited the Stampriet community, where uranium exploration and drilling near a major groundwater supply have
300 raised concerns, to underscore the importance of community involvement in decisions with direct environmental

and socioeconomic impacts.

Table 3 presents an overview of the objectives that participants had in mind when participating in public

engagement activities.

Table 3: Participants’ objectives related to public engagement

Type of objective Ilustrative quotes
Teaching (education and Share scientific information and make people aware of basic information about
information sharing) science. [GS03]

Explain what we do and why we do the work we do. [GS05]
Teach the masses and raise awareness on the importance of science. [GS10]
Raise awareness, inform people how they benefit. [GS12]

Information sharing Information sharing and learning from the public and promoting geoscience
(including dialogue) products. [GS04]
Expect questions during the engagement to improve what we do. [GS12]

305

5.6. Namibian geoscientists’ confidence and participation in relation to public engagement activities

(RQ6)

All 13 participants expressed confidence in their ability to engage with public groups, with 11 participants noting
that they had actively participated in public engagement activities, such as career fairs, radio interviews, and
310 outreach programmes, which contributed to their sense of competence in this area. Similarly, participants believed
that their peers were also capable of engaging the public, attributing this confidence to their peers' scientific

qualifications and expertise rather than to formal training or prior experience in public engagement.

Despite this confidence, participants acknowledged that participation in public engagement among Namibian
geoscientists remains limited, particularly in the public sector. Seven participants described current engagement

315 efforts as minimal or virtually non-existent. Across both sectors, public and private participants felt that more

10
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consistent and proactive engagement was needed and that geoscientists should be willing to allocate time and

effort to such initiatives.

Table 4 outlines participants' views on their own and their peers' levels of confidence regarding public engagement

activities.

320 Table 4: Namibian geoscientists’ views on their confidence in public engagement

Group Level of Illustrative quotes
confidence
Peers’ Qualified I think they are qualified, they have the necessary communication skills,
engagement Jjust need the support from institutions to be involved in public
skills engagement activities. [GS07]

Geoscientists are highly qualified and experts in their field, so they should
be able to engage with the public about their work. [GS08]

Own Confident Feel confident and comfortable. [GS13]
engagement 100% confident because I enjoy it and have experience. [GS05]
skills 1 have not participated in public engagement, but I believe I can

comfortably communicate if given the platform. [GS04]

Need training | It is not part of the training of scientists, we were trained to communicate
scientifically and not publicly. To communicate publicly, we need
training on that. [GS06]

5.7. Barriers or challenges to the involvement of Namibian geoscientists in public engagement (RQ7)

Geoscientists in Namibia often operate in settings where public communication is not structurally embedded in
their job descriptions, performance evaluations, or funding models. There is no formal science communication
325  training within most geoscience education or professional development pathways. Much outreach depends on
individual passion and ad hoc initiatives rather than institutionalised strategies. Furthermore, outreach efforts are
rarely monitored or evaluated, making it difficult to learn from past engagement or adapt approaches based on
community needs and responses. Despite confidence in their own and their peers' communication skills, most
participants acknowledged that effective public engagement requires specific skills not usually covered in

330  scientific training.
Most of us cannot express ourselves publicly; we need training on how to engage effectively. [GS05]

Therefore, they unanimously endorsed targeted skills development initiatives, such as workshops on public
speaking, writing for non-scientific audiences, media engagement, and presentation skills. This type of training
could be provided by institutions as part of professional development programmes or incorporated into

335  undergraduate science curricula to prepare future scientists better.

I would have appreciated a short course on the basic communication skills outside a scientific context.

[GS04]

Peer support was vital for sustaining public engagement, with at least 5 participants mentioning a lack of support

from colleagues, including explicit statements that public engagement was not part of their formal duties.

11
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340 They do not encourage me to do public engagement, since they believe it is not their responsibility to

teach people; therefore, they would think I should not do it either. [GSO01]

Two participants said they would join public groups only if they had enough time and were persuaded that the

activity would offer real benefits.

Geoscientists need to know if these efforts are effective, as this knowledge will motivate them to

345 participate and ensure their time and work are valued. [GS07]

Financial constraints were identified as a significant barrier to participating in public engagement events and
organising related activities. One participant highlighted the public’s right to access scientific information, arguing
that it is the government's duty to fund such initiatives. Other commonly cited barriers included confidentiality
restrictions, time constraints, and administrative burdens. Remote locations might also limit the participation of

350  certain geoscientists.

Because of where I work, my efforts in public engagement are limited, finances and logistics from my

location are a nightmare. [GS03]

When asked about support and incentives, most participants reported receiving no formal institutional rewards or
recognition for engaging in public-facing activities. However, seven participants indicated that public engagement
355 was included, at least to some extent, in their performance assessments, offering a degree of formal recognition.
Some also mentioned informal recognition, such as mentions in departmental newsletters, appreciation emails, or

applause during office meetings.

I know my institution does not appreciate such efforts, but appreciation from the public is more fulfilling.

[GSO1]

360 In terms of institutional support, the most common assistance provided was funding for materials and
transportation to attend engagement events. However, this support was generally limited to participation in high-
profile events, such as Water Day or Environment Awareness Day, as well as for mining expos and oil and gas

conferences, which are typically regarded as part of official job responsibilities rather than public-oriented events.
6. Discussion

365 Below, we discuss the current study's findings and how they align with the broader body of knowledge on

scientists’ views and attitudes toward public science communication and engagement.
6.1. Namibian geoscientists’views of the public

While some participants viewed the public as a single homogeneous group, others were more specific, describing
particular communities, audiences, or stakeholders with whom they regularly collaborate. These sector-specific
370 definitions indicate that these geoscientists prioritise engagement with audiences already professionally connected
to their field, increasing the likelihood that they will understand and value their work. It also suggests they may
recognise that, to be effective, public engagement activities should be tailored to specific audiences rather than

employing a one-size-fits-all approach.
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Their primary view of public knowledge about science is that the public knows very little, and that this gap can
375 be bridged through education to build public trust and support. These findings are consistent with those of other
studies worldwide (e.g., Wintterlin et al., 2022; Sinatra & Hofer, 2016). For example, Calice et al. (2022) found
that faculty at a large Midwestern U.S. land-grant university frequently identified public education as a key goal
of public engagement, often to provide access to information on specific issues or to foster a broader appreciation
of science. This suggests that scientists, including geoscientists, often adopt an engagement approach centred on

380 informing the public and defending science.

However, the idea that a lack of support for science stems from a lack of knowledge (i.e., the so-called ‘deficit
model’ of science communication) has been widely discredited (Grant, 2023; Toomey, 2023). We now understand
that simply providing more scientific information does not automatically boost public trust or improve decision-
making. Instead, it can lead to greater distrust, especially when communicators ignore their audiences' values,
385 contexts, and concerns (Grant, 2023; Dudo and Besley, 2016). Therefore, assuming that people lack knowledge
is often mistaken. We know now that facts don’t necessarily change minds, and that values and identity shape how
people respond to science-related content (Toomey, 2023). Effective science communication and public
engagement require a nuanced understanding of audience groups, along with tailoring strategies and messages to
their values and beliefs (Cormick, 2019). Merely presenting facts is insufficient; communicators must connect

390 through emotions, narratives, and trust-building techniques to make science accessible and persuasive.
6.2. How Namibian geoscientists view and define public engagement

Most participants viewed public engagement as a one-way process, emphasising the distribution of information
rather than promoting two-way communication, as noted by Weingart et al. (2021). Similar findings were reported
in studies of university communicators in Germany (Biermann et al., 2025) and of science communication trainers
395 in North America (Yuan et al., 2017). These studies indicate that scientists and science communicators recognise
the value of two-way communication but seldom use dialogic strategies such as listening to their audiences or
adjusting messages based on audience feedback. This highlights a common challenge: engagement is still often
regarded as merely ‘telling’ rather than ‘talking with,” and public audiences are seen as passive recipients of
information rather than active participants. It appears much more challenging for scientists to engage in

400  meaningful dialogue with the public than simply to provide information.

However, scholars highlight that geoscientists need to move away from ‘matters of fact’ to ‘matters of concern’,
since geoscientific issues often provoke public anxiety rooted in values, trust, equity, and place-based concerns
(Stewart & Lewis, 2017). It calls on geoscientists to move away from simply being information providers and
towards becoming facilitators of meaningful dialogue, engaging with public concerns to co-develop trust and

405 informed decisions, empower communities, and support socially responsive science (Illingworth, 2023).

Notably, the current study provided some evidence that Namibian geoscientists are moving towards a more
interactive and dialogic approach when engaging with public audiences. While only two participants directly
mentioned engagement as a two-way communication, eight others stated that it can be mutually beneficial,
recognising that scientists could learn from the public, especially from communities living in the areas being
410 studied. In these cases, local knowledge was seen as a valuable resource that could enhance research. Additionally,

one participant noted that public questions helped them explain their work more effectively and even improve it.
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This suggests that even when people do not see engagement as a formal two-way process, they may already be
engaging in it in practice. These examples reflect what Metcalfe (2022) and Brossard & Lewenstein (2010) state,
that science communication rarely fits just one model. In reality, different ways of engaging with the public often

415  co-exist and overlap.
6.3. Namibian geoscientists’ attitudes towards public engagement

This study shows that geoscientists in Namibia generally have a positive attitude toward public engagement and
recognise its importance in raising public awareness of geoscience, improving public understanding of the field,
and combating misinformation. While geoscientists in this study generally viewed public engagement as valuable,
420 they did not necessarily consider it their responsibility or that of scientists in general. This aligns with the findings
of Riley et al. (2022), who highlighted that scientists often remain uncertain or ambivalent about how public
engagement fits into their scientific identities, and with those of Rodrigues et al. (2023), who found that some

geoscientists do not view science communication as part of their core responsibilities.
6.4. Namibian geoscientists’ motivations for participating in public engagement

425 In the current study, many participants were personally motivated to engage. Their reasons included a sense of
duty, the desire to inspire the next generation, and the goal of building public trust in science. This resonates with
studies worldwide that have found that scientists perceive a moral duty to share their findings with society (e.g.,

Calice et al., 2022) and feel accountable to society (e.g., Rose et al., 2020; Alperin et al., 2019).
6.5. Namibian geoscientists’ objectives with public communication and engagement

430  Namibian geoscientists prioritised objectives related to informing and educating the public, which resonates with
earlier studies, e.g., Besley et al (2018b). In addition to the broad educational aims, some participants highlighted
more context-specific goals. One participant, for example, emphasised the importance of informing communities
about the impacts of mining operations, noting that such engagement enables community members to understand
potential effects better, participate in constructive dialogue, and make informed decisions about issues affecting

435 their communities. Fewer participants identified objectives that extended beyond public education. For example,
one noted that public engagement offered professional benefits, contributing to her career development by

increasing her visibility, expanding her networks, and strengthening her identity as a geoscientist.
6.6. Namibian geoscientists’ confidence in their own communication and engagement skills

Participants in this study felt confident in their own and their colleagues’ abilities to engage with the public, mainly
440 because of their scientific knowledge and experience. However, most also recognised that having expertise in
geoscience doesn’t automatically make someone a good communicator. As a result, they expressed a strong need
for formal training in areas like public speaking, science communication, and effective engagement techniques.
This finding is echoed by Calice et al. (2022), who note that while scientists may feel prepared to communicate,
they often require specific communication skills and training that are not typically included in scientific curricula.

445 Calice et al. highlight that a lack of communication skills and training can be considered a barrier to participation.

6.7. Barriers and challenges that constrain the involvement of Namibian geoscientists in public engagement
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Participants mentioned several challenges that complicate or constrain their participation in public engagement,
including limited time, lack of financial or logistical support, and few opportunities for structured outreach,
especially in rural or remote areas. In Namibia, additional barriers, such as the country's diverse language
450 landscape and generally low public understanding of science, were also noted. These challenges underscore the
need for tailored strategies that account for local context. Moreover, several participants emphasised the need for
tools to help measure the impact of their engagement efforts, as well as more support and recognition from their

institutions for the time and effort these activities require.

These findings align closely with studies by Alperin et al. (2019) and Calice et al. (2022), which conclude that
455 public engagement is often undervalued or even overlooked in institutional performance review and promotion
processes. Therefore, scientists perceive a lack of institutional incentives to engage and expressed a clear need for
a cultural shift that explicitly values and supports engagement. Accordingly, Namibian geoscientists' concerns
about a lack of real support, incentives, or recognition from their institutions directly mirror the prominent
institutional barriers discussed by Calice et al. (2022). In essence, while many scientists may feel a duty to engage
460 with society, institutional structures often discourage this by failing to reward such efforts in career advancement

systems.
6.8. Similarities and differences between Namibia and other geoscience communities

Many of our findings resonate with international research indicating that geoscientists tend to prioritise one-way
dissemination, view public knowledge as limited, and feel positive, yet uncertain, about their role in engagement
465 (e.g., Rodrigues et al., 2023; Liverman & Jaramillo, 2011). However, the Namibian context differs in several
ways. First, national institutions currently offer minimal policy incentives, creating an environment in which
engagement relies heavily on individual motivation rather than formal structures. This contrasts with countries
where funding bodies or universities mandate engagement (e.g., the UK, EU, South Africa). Second, linguistic
diversity and rural geography play a more substantial role in shaping engagement barriers than reported in many
470 high-income settings. Third, Namibian geoscientists work within a socio-political context where suspicion toward
extractive activities can be high, making trust-building an essential component of engagement. These contextual
distinctions suggest that geoscientists in low- and middle-income countries (LMICs) may need different forms of
support, particularly in relationship-building, cultural competence, and long-term community dialogue, then their

peers elsewhere.
475 6.9. Contradictions in participants’views: confidence, responsibility, and practice

A notable contribution of this study is its identification of contradictions in how geoscientists understand their
roles in engagement. For example, participants frequently expressed high confidence in their ability to
communicate yet simultaneously emphasised the need for formal communication training. This tension shows
that confidence is often equated with technical expertise rather than with actual communication competence, a
480 pattern also observed in earlier geoscience communication literature (Illingworth 2018, 2023). Similarly,
participants described public engagement as important and morally meaningful yet also reported discouragement
or indifference from colleagues and institutions. This indicates that while individual motivation exists, it is
undermined by professional cultures that still position engagement as peripheral. Another contradiction emerged

in participants stated belief that engagement can be mutually beneficial, while their descriptions of engagement
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485 objectives centred almost entirely on educating and informing the public. This demonstrates a persistent reliance

on deficit-model assumptions even when participants verbally endorsed dialogic principles.
6.10. 10 Deficit-model persistence as a central finding

Across all seven research questions, deficit-oriented thinking emerged as a dominant thread. Participants
commonly viewed public audiences as lacking knowledge, needing education, and requiring scientific correction
490 before they could participate meaningfully in geoscience-related issues. This aligns with global evidence that
deficit-model assumptions remain deeply embedded in geoscience communication (Stewart & Lewis, 2017;
Hillier et al., 2021). However, in Namibia, the persistence of this model appears to intersect with broader structural
conditions, including limited public science literacy programmes, minimal institutional mandates for engagement,
and communities that have historically been excluded from science decision-making. Taken together, these factors
495 help explain why information transmission remains the default mode of engagement but also highlight the need

for more dialogic and participatory engagement as Namibia expands its energy, mineral, and groundwater sectors.
7. Study contribution

This study offers one of the first empirically grounded analyses of how geoscientists in an LMIC perceive and
practise public engagement. While most existing geoscience communication literature draws heavily on
500 experiences in Europe, North America, and Australasia (e.g., Illingworth, 2018; Hillier et al., 2021), far less is
known about how geoscientists in LMICs conceptualise their societal responsibilities, especially within contexts
shaped by extractive industries, linguistic diversity, colonial histories, and structural resource constraints. Our
findings highlight that, although Namibian geoscientists share several engagement attitudes and challenges
identified globally, their perspectives are strongly shaped by the country’s socio-political context, infrastructure
505 limitations, and the realities of working closely with rural communities affected by mining, groundwater pressures,
and land-use decisions. This study, therefore, adds a geographically underrepresented perspective to GEO-COMM
discourse and responds directly to calls for greater attention to the diversity of geoscience engagement practices

worldwide (Gani et al., 2024).
8. Conclusions and recommendations

510 In sum, the divide and disconnect between geoscientists and public audiences in Namibia call for new policies,
support and incentives to bridge this gap. This issue is becoming more urgent as the country advances in oil, gas
and mineral exploration, as well as green energy initiatives. Effective, clear, and transparent public communication
and societal engagement in these fields are essential for fostering trust, promoting informed community

participation, and supporting evidence-based decision-making.

515 Overall, the findings show that geoscientists in Namibia are interested in engaging with the public and understand
its importance. However, a range of cultural and structural barriers limits their active involvement. Therefore, to
encourage and sustain meaningful public engagement, it will require strategic and structured support, targeted

engagement and evaluation training, and clear institutional incentives.

Firstly, it is essential to recognise that public engagement with science encompasses a diverse range of activities,
520 including disseminating information and actively collaborating with communities to co-create mutually beneficial

new knowledge. Accordingly, Namibian geoscientists need to understand the importance of going beyond
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providing information to listening to and collaborating with public groups, taking into account their concerns and
expectations. Active listening and trust-building through participatory engagement can help to make geoscience
more socially relevant, inclusive, and responsive to the real-world needs of Namibians. Therefore, we need to
525 provide scientists with an understanding of the different ways to communicate and engage, and help them
understand the value of dialogic engagement, along with the tools and skills to plan, implement and evaluate these
activities. This training should be adapted to fit Namibia’s unique social and cultural context and based on an

understanding of locally relevant audiences.

Additionally, a more supportive institutional environment must be created where public engagement is positioned
530 as a vital part of a scientist’s role, rather than an optional extra. This implies that the institutions and companies
where scientists are employed must include public engagement with science in their policies and promotion
procedures, and provide scientists with the time, training, tools and resources they need to engage meaningfully
with relevant public groups. In this context, national organisations such as the Geological Survey of Namibia, the
National Commission on Research, Science and Technology (NCRST), and the Geoscience Council of Namibia
535 are well-positioned to lead the development of public engagement with science policies and support structures,
including funding incentives. More broadly, at the national government level, there is a need for a
multidisciplinary science engagement strategy designed to make science visible and accessible to all Namibians

and to foster societal dialogue about science.
9. Study limitations

540 A key limitation of this study is the relatively uniform age range of the participating scientists, spanning from 30
to 40 years. This demographic restriction might limit the findings, as it does not fully capture the perspectives of
more seasoned and older professionals who may have engaged in different forms of public engagement or
encountered unique institutional barriers. To enhance the depth and representativeness of future research, it is
recommended that subsequent studies include participants from a wider variety of age groups, career stages, and

545 professional backgrounds to better reflect the diversity of public engagement experiences in Namibia's geoscience

sector.
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