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Public trust in science
Maya J. Goldenberg

Department of Philosophy, University of Guelph, Guelph, Canada

ABSTRACT
It is widely recognized that the public benefits fromwell-placed trust
in science. While expert advice may be wrong at times, nonexperts,
on balance, benefit from following scientific experts rather than
ignoring them. In short, the public needs science. Numerous
professional codes such as the 2017 European Code of Conduct for
Research Integrity, scientific reports (e.g., American Association of
Arts and Science. 2014. Public Trust in Vaccines: Defining a
Research Agenda. https://www.amacad.org/sites/ default/files/
publication/downloads/publicTrustVaccines.pdf) and academic
scholarship emphasize the importance of public trust in science
and recommend a variety of ways to promote it.1 Less attention,
however, is given to the converse relation between science and
the public, namely how much science needs the public. This
article examines this two-way relationship by considering the role
of trust in science, both within scientific communities and
between science and the public, where and how public mistrust
arises, and what can be done to improve public trust in science.
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Introduction

Trust is a topic of long-standing interest in philosophy, sociology, and psychology
because it is indispensable to the success of nearly every kind of coordinated human
activity, from business and politics to sport and scientific research. Trust is also necessary
for the successful dissemination of knowledge, practical deliberation, and policy-making
that requires the use of more information than we can gather individually and verify our-
selves. In short, without trust, we could achieve very few of our goals and we would know
very little. It follows that public trust in science and/or scientific institutions is crucially
important for science and society.

With such priority placed on public trust in science, considerable resources have been
put into surveilling public trust. Public trust indicators are deployed to track public
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1The public trust building efforts include science education (especially K-12), ensuring research integrity and legal com-
pliance by scientific institutions, as well as including the public in various areas of scientific governance (e.g. member-
ship on research ethics boards), scientific practice (e.g. citizen science projects), and policy decision making (e.g. mini-
publics/citizen juries). The importance of shoring public trust is sometimes seen as reason to avoid certain policies. For
example, public trust may be compromised by relaxing protections on human research subjects (Resnik 2011) or man-
dating vaccines (Tampio 2021). In both cases, ensuring public trust arguably justifies such policy decisions even when
the scientific benefit of permissive human subject research or the health benefits of mandating vaccines are
compelling.
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attitudes on specific issues, in geographic locations, and over time. Numerous national
governments commission surveys by market research and public opinion polling compa-
nies to measure public attitudes towards science. The earliest national surveys were com-
missioned by the United States’ National Science Foundation, which began publishing
biennial Science Indicator surveys in 1972. The scope of the Science Indicators surveys
increased in 1979 to include not just public understanding of science, but also public atti-
tudes toward and willingness to engage with science and technology (Miller 1992). In
1988, the United Kingdom launched its own survey research into scientific understanding
and attitudes, Public Understanding of Science, in response to a worrisome 1985 Royal
Society of London report claiming that low public understanding of science and technol-
ogy would hinder the nation’s economic prosperity in the long run (Royal Society 1985).
Both American and British surveys initially examined public understanding of science (i.e.
science literacy), and later public attitudes towards science. They later evolved to measure
public trust in science, as analysts came to regard this latter measure as better capturing of
the public’s relationship to science. In Britain, the Public Understanding of Science pro-
gressed into the current ‘gold standard’ for measuring public attitudes toward science,
including trust, the Public Attitudes to Science survey (Office of Science and Technology
and the Wellcome Trust 2000; Department of Business, Energy & Industrial Strategy
2020). These surveys and their predecessors have long informed the UK’s science com-
munications policies, practices, and scholarship (Smith and Jensen 2016). Public atti-
tudes, especially public trust in science, are now surveyed globally, allowing for cross-
country comparison and global indicators (Wellcome Monitor 2019; Gallup 2022). The
2018 Wellcome Global Monitor (Wellcome Monitor 2019) surveyed over 140,000
people in over 140 countries on their attitudes towards, and trust in, science.

Since the start of the COVID pandemic in 2020, both national and international
survey research into public trust in science have increased in frequency. For example,
the Proof Strategies CanTrust Index had run annual surveys on Canadian public trust
in science since 2016 and increased to biannual surveys (called ‘COVID-19 Impact
Updates’) in 2020 and 2021 (Proof CanTrust Index 2021). The German Science Barom-
eter (Wissenschaft im Dialog 2020b) similarly added an extra survey in 2020 focused on
coronavirus to the Trust in Science survey that has run annually since 2016. The surge of
surveys of public trust were executed in order to inform researchers, policy makers, and
science communicators about how pandemic response is being perceived (e.g. Wellcome
Monitor 2020), and to anticipate public adherence to public health measures, especially
COVID vaccination (e.g. Lazarus et al. 2020; The COVID-19 Consortium for Under-
standing the Public’s Policy Preferences Across States 2020).

Many researchers were interested in the uncharacteristic media visibility and attention
that was given to scientists, especially scientific advisors to the government, during the
pandemic. The increased publicity resulted in higher public trust in science and scientists
at the start of the pandemic compared to pre-pandemic measures (SciDev 2021; Funk
2020; Wellcome Monitor 2020; 3M State of Science Index 2020; Dialog 2020a; Proof
Strategies CanTrust Index 2021).2 This was welcome news, as public trust in science
and scientists is widely perceived to be at a low ebb (Tsipursky 2018; Oreskes 2019).

2Some of the measured increases in public trust in science during the COVID-19 pandemic were dramatic. An April 2020
survey of Great Britain showed a 19-percentage point increase from a 2015 poll into public interest in having scientists
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Yet trend watchers are not satisfied with momentary increases in public trust in
science. With knowledge-based and technology-driven societies advancing so rapidly,
momentary public trust does not provide the security that science-policy makers and
analysts desire. The COVID pandemic might have elicited some momentary increases
in public trust in science, but it also underscored the precarity of that trust, as the pan-
demic has put serious strain on the relationship between science and society. Many early
public health ‘stars’ of the pandemic seemed to buckle under political pressure to provide
scientific cover for questionable political choices, thereby undermining the supposed
impartiality that scientists were supposed to bring to pandemic policies (Meler 2021;
Yong 2021). Other public health officers undermined their credibility by disregarding
the very public health measures that they had put in place, for example, breaking lock-
down rules in order to travel (Stewart 2020). Soon, political partisanship directed
much of public attitudes toward public health measures (in the USA, see Cross 2021).
Of course, public health has always been political (Goldberg 2012), and public health
units are arms of the government. The public, it seemed, wanted scientists to stand
outside of politics and guide pandemic response with science alone. It was disappointing
to see public health officers entangled with politics. Public health officials have the
difficult task of managing political interests while maintaining scientific integrity.
Many of the public-facing scientific advisors were not successful (see, for example,
Russell and Russnell 2020).

Writing almost one year into the pandemic, Sudip Parikh, editor of science journals at
the American Academy of Advancement in Science (AAAS), conveyed an urgent need to
build public trust in science to improve life and well-being through the benefits of science
(Parikh 2021). While Parikh appreciated the remarkable efficiency of biomedical
researchers in sequencing the novel coronavirus and rapidly developing several
COVID-19 vaccines, he lamented the disorderly governance, inequitable distribution,
and uneven public uptake of those life-saving technologies. He encouraged better
shoring of public trust to carry us into the next global crisis. He wrote:

The cadence of emerging crises and the pace of planet-changing discoveries necessitate per-
manent elevation of scientific advisers to the front ranks of policymaking as they have only
sometimes been during national crises like world wars, and moments of global competition
like the space race. At the same time, we need to more fully engage diverse communities
with an intentional emphasis on those that have been ignored, marginalized, or harmed
by scientific advancement. (Parikh 2021)

Parikh correctly recognizes trust to be the relational glue that binds science and society in
advancing social goals.

One element is absolutely critical to the success of our mission to improve the human con-
dition: trust. It’s a foundational element of any relationship, but for the mutual benefit of the
scientific enterprise and the people who support it, trust is essential. (Parikh 2021)

For scientific innovation to contribute to achieving social goals, science needs to be
trusted by the public.

communicate about their research (Wellcome Monitor 2021; Wellcome Monitor 2016). In the USA and Canada, the
number of people who agreed with the view ‘I am sceptical of science’ dropped by 8% from mid-2019 to late 2020,
(3M State of Science Index 2020). The 2020 German science barometer survey showed levels of trust in science and
research between 73% in April and 60% in November, compared with 46% in 2019 (Wissenschaft im Dialog 2020a).
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The importance of trust in science

What is trust? Trust at both the interpersonal and institutional level is a heavily
researched concept in several disciplinary domains: ethics, psychology, sociology, and
philosophy of science. There is some convergence on a definition: to have trust is to
have confidence in someone or something (Goldenberg 2021). Trust is the disposition
upon which this confidence or assurance arises. The main purpose of trust is to facilitate
cooperative social interactions, such as friendships, business, family relations, medical
care, and education. Those successful interactions depend on shared expectations of
behaviour (Whitbeck 1995; Govier 1997), such as keeping promises (Baier 1986).
Once trust is established, it resides implicitly in the background, as an unquestioning dis-
position or attitude towards the trusted source (Baier 1986; Nguyen 2022). In science,
discussion about trust usually pertains to epistemic trust; to have epistemic trust in
someone is to trust them as a reliable source of information (Wilholt 2013).

Trusting others is risky because there is the chance of being misled or harmed. For that
reason, trust is and should be administered judiciously; we trust those who we determine
to be trustworthy (Hardin 2006).3 Trusting others carries the expectation that they will
use skill and sound judgment to take care of something that we deem important, such
as our money, children, legal affairs, or secrets (Baier 1986). However, the trustor does
not know with certainty that the entrusted person will act as expected. This unavoidable
risk places the trusting person in a vulnerable position relative to those they entrust
(Baier 1986). Since trust involves risk-taking and vulnerability, it can be easily
damaged if the entrusted party does not meet what is expected of them (Baier 1986).
As the old saying goes, trust is slow to build but quick to destroy.

To determine whether someone should be trusted, we look for cues regarding their
trustworthiness: are they competent in the domain that they are being entrusted? Do
they demonstrate the right character to do the task with which they are entrusted con-
scientiously? For example, trusting a neighbour to babysit your child requires some
sort of judgment that the neighbour is competent at childcare provision, and that they
have the moral characteristics of a kind and conscientious babysitter. You might draw
from past impressions and interactions with the neighbour or trust others’ assessments
of them.

In science, a colleague may be entrusted due to their experience and professional
status, as well as their moral standing as a reliable colleague that reports information hon-
estly (Hardwig 1991; Whitbeck 1995; Whyte and Crease 2010). Against the popular
understanding that science is rigorous by being wary of trust—rather than listen to auth-
ority, examine the evidence for yourself! – sociologists of science have detailed the
numerous relations of trust that operate implicitly in laboratory settings and field
stations, collaborative research projects, and journal clubs (e.g. Shapin and Schaffer
1985). In these group settings, each participant relies on the others to do their piece of
the collective effort competently and to report their findings honestly. There is no one
person providing comprehensive oversight by rechecking all calculations, replicating

3There may be crisis situations where trust must be given more freely, for example, trusting an emergency room doctor to
execute life-saving treatment. Alternatively, the crisis situation might shift assignments of trust from the individual
physician to the institution as a whole, where trust in the Emergency Room or hospital infrastructure is sufficient to
warrant accepting care. I thank an anonymous reviewer for suggesting this alternative reading.
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all parts of the experiment, and so on; the background of trusting professional relation-
ships rationalizes this practice. Science as we know it could not happen without these
background relationships of trust.

The role of trust is more obvious and explicit in the relationship between science and
the public than it is within science communities. When members of the public, as well as
politicians and policymakers, seek advice and guidance from scientific experts, they put
their trust in the authority of science. The public will trust advice and information from
scientific experts if the individual, group, or the institutions the scientists represent are
perceived as (i) epistemically competent, i.e. they are in a position to know, (ii)
morally reliable, i.e. they are disposed to tell the truth, and (iii) they work in the
public interest. That last criterion adds social consideration to the epistemic and moral
considerations already laid out. Does the expert or expert institution engage in scientific
research and practice aimed at improving public life and welfare, or do they serve power
interests (corporate or governmental) or strive for personal gain (money, prestige)?
When assessing scientific claims to be trustworthy, the public characteristically brings
all three considerations – epistemic, moral, and social – to bear on the claimant, that
is, the scientific expert or institution making the scientific claims. Whereas members
of the public presumably do not have the expertise to assess the content of the scientific
claims themselves, they do possess (imperfect) metacognitive awareness to assess the
speaker of those claims, including scientific experts. Does the speaker or institution
seem trustworthy? Members of the public assess who to believe as a heuristic for what
to believe. These character assessments (as trustworthy or not) determine the extent to
which the public trusts science.

These assessments of trustworthiness can happen at the individual or group level. For
example, an individual can evaluate the trustworthiness of their city’s Chief Public Health
Officer based on their credentials and prior public health directives; a social group or
creed (i.e. evangelists, naturopaths) may stake out an accepting or critical stance
towards individuals and collectives (i.e. scientific experts as a whole or a scientific
agency like the Center for Disease Control and Prevention (CDC) or the European
Medical Association (EMA). Public trust in science, then, determines the extent to
which the public will follow public health advice (not only during a pandemic), accept
new technologies such as gene therapies and nanotechnologies (Resnik 2009), and
support any other scientific and technology applications for which the risks and
benefits are not fully understood (Frewer 2001).

This method of evaluating character instead of content is, in some sense, a ‘shorthand’
for non-experts lacking the insider knowledge to assess the content of the expert claims.
Indeed, if we did have that insider information, we would not need expert advice. Yet it is
still appropriate to assess the moral and social characteristics of scientific experts and
scientific institutions because of the values that accompany scientific claims. Expert judg-
ments made by scientists are never merely scientific; they include moral judgments about
what risks are worth taking and how potential and expected harms should trade off
against potential or anticipated social benefits (Douglas 2009). The public need some
confidence that the scientists have the right values shaping their pronouncements, that
is, values that are commensurable to one’s own. Value differences invite fierce public
debate regarding scientific claims about climate change and pandemic response, for
example, as well as strong disagreements over who are the ‘real’ experts, i.e. those with
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the legitimate authority to pronounce on the subject. Trust is the measure for which the
public will accept and (likely) follow scientific advice.

Why do some members of the public mistrust science?

Because there is too much for anyone to know for themselves, we rely on experts to
informmost of our decisions. How should I plan financially for retirement? Should I vac-
cinate my children? Should I take an umbrella with me this morning? The previous dis-
cussion has highlighted how warranted trust in science (that is, trust in trustworthy
science and scientists) is beneficial for members of the public. The difficulty lies in
knowing when trust is well placed. It makes sense for non-experts to rely on expert
advice. Experts are more likely to be correct than non-experts are. Yet the frequent
rally of frustrated science communicators beseeching the public to ‘trust science!’
ignores the risk and vulnerability associated with trusting. The public must decide to
follow or ignore scientific advice under imperfect conditions that include gaps in scien-
tific information and understanding, and historical knowledge that science and scientific
findings are not always trustworthy. For example, recent scandals in the biotech sector,
such as Vioxx (Nesi 2008), the opioid crisis (Meier 2018), and the medical device scandal
(International Consortium of Investigative Journalists 2018), are routinely cited by
vaccine hesitators as reason not to trust both pediatric vaccines (Goldenberg 2021)
and COVID vaccines (Griffith, Marani, and Monkman 2021; Palamenghi et al. 2020).
These scandals, then, are damaging to the fragile trust between scientific institutions
and the public. Furthermore, little change to scientific governance has been put in
place to rebuild that trust, for example, enacting reform of the very industry-research-
regulatory relationships that permitted these breathtaking cases of corporate malfea-
sance, scientific malpractice, and regulatory inaction to happen.

Low trust in science is also the product of historic and contemporary experiences of
abuse and injustices (Goldenberg 2021). Early in the COVID pandemic, communities of
colour in industrialized nations polled far less likely to accept a COVID vaccine when it
became available despite these communities having suffered far greater rates of infec-
tion, morbidity, and mortality than non-racialized communities (Kricorian and
Turner 2021). This phenomenon is attributable to pre-existing fraught relationships
between racialized communities and healthcare institutions, where medical racism
often results in suboptimal care (Dryden and Nnorom 2021). For example, poor pain
management is widely experienced by Black and Hispanic Americans due to racist
assumptions about high pain thresholds and drug-seeking behaviour (Goyal et al.
2015; Hoffman et al. 2016; Wyatt 2013). Beyond health care, science has long been
misused to justify racist discrimination (Tucker 2007; Saini 2019; Gould 1996). Much
like financial conflicts of interest in scientific research, there has been inadequate move-
ment by scientific institutions to rectify low trust by racialized communities. In medical
and public health training programs, anti-racism education has not been sufficiently
prioritized despite general agreement of its importance (de Shazo, Hoesley, and
Vickers 2021; Hess, Palermo, and Muller 2020; Tiako et al. 2021). Same with efforts
to increase representation in the fields by active recruitment and retention of trainees
and faculty from underrepresented groups (Ajayi, Rodriguez, and de Jesus Perez 2021).
Numerous studies show that representation in healthcare settings matters to patients,
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who associate racial and gender concordance between patient and physician with better
healthcare (Street et al. 2008).

The physician-patient relationship is strengthened when patients see themselves as similar
to their physicians in personal beliefs, values, and communication. Perceived personal simi-
larity is associated with higher ratings of trust, satisfaction, and intention to adhere. (Street
et al. 2008)

Lack of diversity and representation in the healthcare workforce contributes to health
disparities in underrepresented patient populations (Smedley, Stith, and Nelson 2003).
Building public trust involves building both diverse scientific research communities
and a diverse healthcare workforce. While medical and public health schools widely
acknowledge the importance of diversity and inclusion, their actions do not match
intent. Equity-seeking healthcare and public health professionals recently called on the
Canadian public health sector to ‘walk the walk’ on equity, diversity, and inclusion
(Shahi, Karachiwalla, and Grewal 2019).

To insist, as some science communicators do, that science is still trustworthy overall
places too great a burden on the public to assess each case for themselves (Contessa
2022). The demand is too great and most of our cognitive tools are too limited to fully
disentangle each of our risk profiles vis-à-vis the scientific-industrial complex. It
should be little wonder that most worried parents empowered to ‘do the research and
decide for yourself’ often end up more vaccine hesitant than before (Seigal 2020). The
abundance of information available online can be overwhelming and frequently mixed
in with misinformation and propaganda; trade secrets are protected; experts disagree.
Online information network bubbles, motivated reasoning, and group identity alle-
giances make it extremely unlikely that any one of us can accomplish unbiased and
thorough research on politically charged science policy issues like vaccination. Unwar-
ranted public mistrust of science, then, is not likely to be resolved by fact checking
and myth-busting (see, for example, AFP Fact Check 2022; International Fact-Checking
Network 2022) communications targeting individuals’ information assimilation.

The group identities and allegiances that have formed around both trust and distrust
in science point to a social account of knowledge rather than an individual one. Cultural
cognition research details how (and why) we tend to believe what our group believes
(Kahan 2012). It also points to social solutions being necessary to counter unwarranted
public mistrust of science. The public’s concerns about financial conflicts of interest in
biotechnology mentioned earlier do not occur because industry and academic research
cannot work in harmony and achieve publicly acceptable goals like better and more equi-
table health care. Rather the public’s dissatisfaction lies in how these partnerships have
resulted in a social environment of poorly incentivized science (what Contessa (2022)
calls a ‘degraded socio-epistemic infrastructure’) that prioritizes profits over improved
health and welfare.4 The harms and injustices experienced by racialized people and com-
munities in relation to science, public health, and health care point to broader systemic

4This type of research environment has resulted in instances of poorly executed research and publication bias, as well as
the ‘10-90 gap’. The 10/90 gap is the term adopted by the Global Forum for Health Research to describe the finding by
the Commission on Health Research for Development in 1990 that less than 10% of global funding for health research is
spent on diseases that afflict people in the Global South, where 90% of the world’s population resides and over 90% of
all preventable deaths worldwide occur (Vidyasagar 2006). This health equity problem is largely attributed to a skewed
incentive scheme to that values market returns over global health impact (Health Impact Fund ND).
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problems in scientific governance and scientific practice that require structural solutions.
Public mistrust in science can be alleviated by addressing those problematic social
relationships that keep people from confidently trusting science and scientific advice.
Inaction by those with power and influence to acknowledge the problems (e.g. Shaywitz
and Stossell 2009) and fix them (e.g. Rosenbaum 2015) is self-serving. Biomedical indus-
tries, academic medicine leadership, medical journals, and policy makers benefit from
current industry-academic arrangements. Without strong leadership, scientific and
medical racism can continue. Yet public disaffection5 is ultimately harmful for the epis-
temic and social aims of science.

The fulfilment of many scientific aims hinge on positive public relations. Science
strives to create universally applicable knowledge, and this knowledge is universal only
insofar as it is accepted by various stakeholders. Research institutes rely on stable
relations with the outside, at minimum to ensure access to public research funds and
to enjoy little interference with their work. When that minimal level of public trust is
in place, science can operate smoothly. This is the case for more esoteric areas of
science that do not receive much public attention or concern.

In policy-relevant science, that is, science aimed at improving human, animal, and
environmental health and welfare, there are more elaborate ties to the public. Practical
goals like improving public health or promoting environmental welfare require scientific
claims to be accepted by stakeholders outside of their specialized scientific communities
(Scheman 2001; Wilholt 2009; Whyte and Crease 2010). Policy-relevant science can only
provide those public benefits if its scientists and institutions are regarded as trustworthy
by members of the public. Conversely, low levels of public trust in science impede such
efforts when expert advice is ignored or refused. Even routine scientific practice can be
misinterpreted, for example, suspicion often arises upon changes in scientific under-
standing and directives. The self-correcting nature of science—surely a virtue of
science and critical thinking—is often interpreted uncharitably by a sceptical public as
evidence of poorly executed science (Barash 2015).

To illustrate, public health science can only improve population health if the public
largely accepts and follows its recommendations. Health recommendations and consen-
sus statements bank on the public’s trust in these institutions’ conscientious and honest
efforts to inform and protect. Earning and maintaining the public trust is therefore
crucial for fulfilling the goals of public health. Offering the best science and the most
carefully considered action directives are not enough. The science must be trustworthy
but also trusted by all public health stakeholders. Persistent vaccine hesitancy indicates
an institutional failure to engender public trust. This warrants self-reflection by public
health institutions and agencies about their own public trust building practices.

How can public trust be improved?

The extent to which public trust improves when sources of mistrust are addressed or
removed is two-fold. First, removing sources of potential and actual bias improves

5Social science research shows that the public are extremely uncomfortable with the current social arrangement between
industry and health research and practice (Hargreaves, Lewis, and Speers 2003; Lenzer 2004; Narayanan and Mathew
2019).
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science, thereby giving the public less reason to worry about being misled or harmed.
Second, addressing public concern shows scientific bodies to be responsive to public
interests, thereby demonstrating moral and social aspects of trustworthiness (discussed
earlier). Inserting the public into science – whether in citizen science fieldwork opportu-
nities, townhall meetings, participation in scientific governance, and mini-publics to
deliberate on science policy – is known to improve public trust by involving and famil-
iarizing the public with science (see nn. 1). Less appreciated is the extent to which public
participation benefits science itself, by bringing in local or experiential knowledge that
may improve scientific understanding and refine the values and expectations shaping
the research and/or intervention (Douglas 2005). For example, farmers, hunters, and
fishers have experiential knowledge of local ecology that is valuable for environmental
and conservation research (e.g. Batumike et al. 2022).

Insofar as public trust improves adherence to scientific directives,6 and science strives
to contribute to social goals like improved health and welfare, science needs to be trusted
by the public. Science will be trusted by the public to the extent that it is perceived to be
executed rigorously, reported honestly, and working in the public interest. Just as the
public needs science in order to make good choices, science needs the public too.

That many members of the public hear competing claims on politically charged scien-
tific issues and do not know who to believe, and many members of socially marginalized
groups trust their peers and online sources more than mainstream science, and others
find meaning in conspiratorial theories that elevate and amplify the historic and
present harms done by, or in the name of, science tells us that the relationship
between science and the public needs more work. Rather than point to flaws in individual
reasoning, attention must be directed to the social structures and social institutions that
fail to build and maintain the public trust needed for confronting many of our greatest
societal challenges.
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