PROJECT MUSE’

Democracy and Mass Skepticism of Science
unyan Jiang, Kinman Wan _
JunyanJiang WORLD
POLITICS
World Politics, Volume 75, Number 4, October 2023, pp. 735-778 (Article) e

Published by Johns Hopkins University Press
DOI: https://doi.org/10.1353/wp.2023.a908774

= For additional information about this article
https://muse.jhu.edu/article/908774

«& For content related to this article
https://muse.jhu.edu/related_content?type=article&id=908774

[Fri Oct 6 16:24:56 2023] Access provided at 6 Oct 2023 21:24 GMT from Columbia University Libraries


https://doi.org/10.1353/wp.2023.a908774
https://muse.jhu.edu/article/908774
https://muse.jhu.edu/related_content?type=article&id=908774

DEMOCRACY AND MASS
SKEPTICISM OF SCIENCE

By JUNYAN JIANG™ and KINMAN WAN"

* Department of Political Science, Columbia University, New York, New York
b Department of Government and International Affairs, Lingnan University, Hong Kong
* Corresponding author. Email: jj3160@columbia.edu

ABSTRACT

Since the Age of Enlightenment, many thinkers and philosophers have viewed democracy
and science as two aspects of modernity that reinforce each other. This article highlights a
tension between the two by arguing that certain aspects of contemporary democracy may
aggravate the mass public’s anti-intellectual tendency and thus potentially hinder scien-
tific progress. The authors analyze a new global survey of public opinion on science using
empirical strategies that exploit cross-country and cross-cohort variations in experience
with democracy, and show that less-educated citizens in democracies distrust science
much more than do their counterparts in nondemocracies. Further analyses suggest that
the increase in skepticism in democracies is not the result of greater religiosity or weaker
scientific literacy; instead, it is more likely driven by a shift in the mode of legitimation,
which reduces states’ ability and willingness to act as key public advocates for science.
These findings shed light on the institutional sources of science-bashing in many long-
standing democracies.

InTRODUCTION

S the twin pillars of modernity, democracy and science are widely

believed to go together. Ever since the Age of Enlightenment, ad-
vancements in democratic values and institutions have often occurred
in tandem with major breakthroughs in science and technology.! Ac-
cording to prominent philosophers and social theorists, an open, dem-
ocratic society enjoys a unique advantage in promoting intellectual and
scientific progress because it supports such values as rationality, reason,
and freedom of thought and speech—all of which are also vital for sus-
taining scientific discoveries.? Historically, the struggle for moderniza-
tion in many developing countries was often aimed at a simultaneous
transition from autocracy to democracy and from a traditional, back-
ward society to one governed by science and reason.

1 Israel 2009.
2 Merton 1973; Polanyi 1962; Popper [1945] 1966.
3 Schwarcz 1986.
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'The compatibility between democracy and science has long been con-
sidered a truism, but the covip-19 pandemic exposed a troubling ten-
sion between the two.* In a number of major democracies, including
the United States, the United Kingdom, Brazil, and India, a significant
segment of the public appears to hold grave doubts, if not outright hos-
tility, toward both science and scientists.” From the widespread distrust
of top health experts to the popularity of conspiracy theories, from the
controversies over mask-wearing and vaccination to the opposition to
lockdown and social-distancing measures, the democratic masses have
engaged in a variety of antiscience discourses and behaviors that have
not only been a source of frustration to the scientific community, but
have also significantly limited the quality and effectiveness of countries’
pandemic responses.® How do we explain the rampant antiscience sen-
timents under a political system that is supposedly an ally of science?

In this article, we address this puzzle by offering a nuanced perspec-
tive on the relationship between democracy and science. We distinguish
between two different tasks related to scientific progress: (1) conducting
cutting-edge research and inquiries that advance science; and (2) mak-
ing the public at large appreciate the value of science and voluntarily
tollow scientifically informed prescriptions and guidelines. We argue
that although democracy provides important freedoms for pursuing the
first task, it may have a comparative disadvantage with respect to the
second. Specifically, we argue that two common features that charac-
terize contemporary democracies—relatively low public trust in polit-
ical authority and weak reliance on science as an ideological resource
for legitimation—reduce the government’s ability and willingness to act
as an advocate for science before the general public. The lack of ro-
bust state sponsorship has many perverse implications, not the least
of which is to undermine science’s standing in the battle against anti-
science narratives and ideologies. This absence of sponsorship explains
why many liberal democracies that excel at producing leading scientists

4The COVID-19 outbreak has reinvigorated public interest in this tension, but the concern about
widespread antiscience sentiment in democracy is not new. Hofstadter 1963, for example, explains the
longstanding anti-intellectual tradition in the United States with reference to features of American de-
mocracy. More recently, studies have documented the rise of antiscience ideologies and movements in
the United States and several other major democracies since the 1970s and the steady decline in public
confidence in science and professional experts in those countries, especially among self-identified con-
servatives; Holton 1993; Otto 2016. See also Eyal 2019; Gauchat 2012; Nichols 2017.

5 See BBC News. 2020. “Coronavirus: Bill Gates ‘Microchip’ Conspiracy Theory and Other Vac-
cine Claims Fact-Checked.” May 30. At https://bbc.in/3ci7kmv, accessed March 23, 2023. See also
Guardian. 2020. “Vaccines, 5G, Bill Gates: Why Are Australians Gathering to Spread Coronavirus
Conspiracy Theories?” May 11. At https://bit.ly/2Yvho4v, accessed March 23,2023.

¢ Cepaluni, Dorsch, and Branyiczki 2022; Cheibub, Hong, and Przeworski 2020.
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and groundbreaking scientific discoveries now face considerable difficul-
ties in making the less-educated members of their societies accept and
follow even the most basic scientific principles and practices.

To substantiate this argument, we analyze a new global survey on the
public’s attitude toward science from 143 countries matched with country-
level information on political regimes. We exploit two distinct sources of
variation—cross-country variations in political regimes and cross-cohort
variations in democratic experience within the same country—to estimate
the effect of democracy on trust in science for citizens with different lev-
els of education. We find that educated citizens are strongly committed
to science regardless of regime type but that less-educated citizens in
democracies report considerably less trust in science than their coun-
terparts in nondemocratic systems. The magnitude of this difference
amounts to about one-fifth to one-quarter of the sample standard devi-
ation. Using a granular classification of nondemocratic regime types, we
turther find that the trust deficit among the less-educated is more pro-
nounced when comparing democracies with single-party regimes and
military regimes, both of which represent the relatively more “modern”
and “rational” types of autocracies that need science as a source of le-
gitimacy.” By contrast, the trust gap is much smaller when we compare
democracies with nondemocracies that are dominated by personalistic
rulers.

We then conduct a series of additional analyses to probe the specific
mechanisms that link democracy to lower mass trust in science. One
obvious link is that in a democracy, the less-educated may be more influ-
enced by religion because the political system ofters more religious free-
dom.® Another possibility is that citizens in nondemocracies may view
science more favorably because they possess a higher level of scientific
literacy. Contrary to these conjectures, we find that greater religiosity
at best explains only a small part of the overall effect of democracy on
science-related trust, and that no systematic regime-based differences
exist in terms of ordinary citizens’ actual command of scientific knowl-
edge. Instead, we show that a relatively low level of trust in government
plays a more important role in accounting for the democratic public’s
skepticism toward science, mediating about 30 to 37 percent of democ-
racy’s overall effect for respondents without a college degree.

To shed further light on how democracy affects states’ need for sci-
ence as a legitimating tool, we analyze two additional data sources. One

7 Regarding classification of nondemocratic regimes, see Geddes, Wright, and Frantz 2018.
8 Baker, Perry, and Whitehead 2020; J. Evans and M. Evans 2008.
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is the full text of constitutions from the Comparative Constitution Proj-
ect; the other is an original data set of national honors and decorations
awarded by governments to recognize extraordinary accomplishments
of domestic and foreign citizens.” We use the frequency with which
science is referenced in constitutions and the percentage of scientists
among recipients of national honors as indicators for the extent to
which a state relies on science as the basis of political legitimacy. We
find that on average democracies are less likely than nondemocracies to
reference science in their constitutions, and that they award a smaller
share of high state honors to scientists. These patterns support our
claim that a changed mode of legitimation explains why democratic
governments are both less able and less willing to publicly advocate for
science than are their nondemocratic counterparts.

Our findings about the effect of democracy on citizens’ scientific at-
titudes, and the mediating role of political trust in particular, speak to
a long and influential body of cross-country research on the relation-
ship between political institutions and the sociocultural values of the
mass public.’® A central finding that emerges from this literature is that,
since the mid- to late twentieth century, public trust in government has
steadily declined in major democracies.!! Citizens have become more
“critical,” more “assertive,” and “less deferential” to various political and
public authorities.!? Many researchers consider this change in the pub-
lic ethos to be a largely positive development that will empower citizens
and enhance democratic accountability.!3 But our findings suggest that
this critical turn of political culture might not always have positive con-
sequences. In societies in which a sizable share of citizens is still not
well educated, the unchecked growth of a critical mindset may lead to
widespread distrust of institutions that constitute the very foundation
of democracy and modernity.

More broadly, our study contributes to a deeper understanding of
the nature of contemporary democratic institutions. Since the end of
the Cold War, a large and influential body of comparative scholarship
has explored the effects of the liberal democratic system (vis-a-vis non-
democratic systems) on various domains of political and economic

? Regarding the Comparative Constitution Project, see Elkins, Ginsburg, and Melton 2009.

0 E.g., Almond and Verba [1963] 2016; Inglehart 1977; Inglehart and Welzel 2005; Norris 1999;
Dalton and Welzel 2014.

11 Dalton 2004.

12 For “critical,” see Norris 1999; for “assertive,” see Dalton and Welzel 2014; for “less deferential,”
see Nevitte 2014.

13 Norris 1999; Welzel and Dalton 2014.



DEMOCRACY AND SKEPTICISM OF SCIENCE 739

governance.'* These works generally hold a relatively sanguine view of
liberal democracy, seeing it as representing “the end of history” in terms
of institutional options for human societies.!® Into the twenty-first cen-
tury, however, the less-than-stellar records of some advanced democra-
cies in handling major financial, political, and public-health crises have
stimulated critical reflections on what democracy can and cannot do.
Recent studies find that liberal democracies are not necessarily better
than other types of regimes at reducing inequality or delivering public
goods, and may be more prone to periodic financial crises and ideo-
logical polarization.’® We contribute to this rapidly expanding body
of literature by examining another area in which democracy was long
believed to hold an unconditional advantage. We do not deny that an
open and pluralistic system can provide important benefits for scientific
discoveries, but our analysis suggests that the same system may have
trouble disseminating the fruits of those discoveries because it tends to
exacerbate the lay public’s suspicion about science.

'This study is also related to a growing body of scholarship on the de-
terminants of public trust in science. The existing research has explained
citizens’ attitudes toward science mainly in terms of individual-level at-
tributes, such as educational attainment, literacy in scientific knowledge,
and partisanship ideology.!” But the research has paid relatively little
attention to the role of macrolevel institutional factors. The few studies
that consider the role of contextual variables have drawn their explana-
tions and evidence almost exclusively from the experiences of the United
States or Western Europe. We extend this literature in two ways. First,
we expand its analytical scope by bringing in political institutions as
another key macrolevel explanatory variable that may influence citizens’
attitudes toward science. Second, we expand its geographical scope from
a single country or a few developed nations to a global sample of coun-
tries with diverse cultural and socioeconomic conditions.’® Our analysis
suggests that different political systems may have distinct comparative
advantages and disadvantages in dealing with different aspects of sci-
ence. Our findings have important practical implications at a time when
devising scientifically informed solutions to some of humanity’s greatest

14+ E.g., North and Weingast 1989; Olson 1993; Schultz and Weingast 2003.

15 Fukuyama 1992.

16 For reducing inequality, see Dorsch and Maarek 2019; Piketty 2020. For delivering public goods,
see M. Ross 2006. For financial crises, see Lipscy 2018; and for ideological polarization, see Gimpelson
and Treisman 2018.

17 E.g., Gauchat 2012; J. Miller 1983; Sturgis and Allum 2004.

B E.g., Allum et al. 2008; G. Evans and Durant 1995; Gauchat 2012.
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challenges, such as pandemics and climate change, requires global collab-
oration among different types of political regimes.

ARGUMENT

A long and distinguished body of scholarship has examined the relation-
ship between political institutions and scientific development. Devel-
oped at a time when Western democracies’ main rivals were totalitarian
regimes such as Nazi Germany and the Soviet Union, the canonical
works in this literature typically argue for a mutually reinforcing rela-
tionship between democracy and science. Michael Polanyi, for example,
argues that a liberal political system is ideal for scientific development
because it protects the autonomy of the scientific community.? Karl
Popper suggests that values supported by an open, democratic society,
such as rationalism and freedom of thought and speech, are essential for
scientific progress.”® Robert Merton, moreover, makes the case that a
democratic order is closely integrated with the ethos of science, which
includes such characteristics as universalism, communality, disinterest-
edness, and organized skepticism.?! Although these prominent theo-
rists differ in their specific postulations, they share the view that an open,
democratic system that restrains the government’s executive power and
respects individual freedom provides the ideal political environment for
science to flourish.

These canonical works offer important insights into the advantages
that liberal polities have in fostering scientific progress, but their discus-
sion is often confined to the activities of scientists. This focus is under-
standable, given that scientists are the primary producers of scientific
knowledge, but it is nonetheless incomplete, because scientific progress,
especially in the modern era, is a society-wide project that involves ex-
tensive input from the mass public.?? Not only does the public contribute
to scientific research by supplying funding (through taxes) and future
researchers, but its willingness to follow scientifically informed guide-
lines and prescriptions also has important bearings on how quickly and
effectively certain critical technologies or environmental/public-health

1 Polanyi 1962.

20 Popper [1945] 1966.

2 Merton 1973.

22 Kitcher 2001. A sizable body of research has studied individual-level determinants of public un-
derstanding and perceptions of science. That literature’s debate centers on the importance of “scientific
literacy” as a predictor of individuals’ attitudes toward science; e.g., J. Miller 1983; Withey 1959. For a
critique of this approach, see Irwin and Wynne 1996.
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policies can be implemented.?* So far, discussion in the literature on
whether and how regime types influence public attitudes toward science
has been limited. We argue that the relationship is not so straight-
torward, and that contemporary liberal democracies do not necessarily
enjoy an advantage compared to nondemocracies.

The starting point of our argument is that even though science is an
important contributor to the making of the modern world, it does not
automatically enjoy the trust or support of the mass public.?* As many
authors have noted, the practice of science contains highly elitist and
even exclusionary elements that make it largely inaccessible to lay citi-
zens.” This elitist tendency is especially pronounced in the modern era, as
scientific research has become increasingly specialized and organized.?
Rapid scientific and technological progress also creates additional risks
and uncertainties in society in the form of economic displacement, so-
cial disruption, and environmental degradation.?” These perverse effects
have led many who have been affected by these uncertainties to ques-
tion science’s ability to improve their livelihood and welfare.

For ordinary citizens, therefore, trusting science often means be-
lieving in the competence and benevolence of a distant and esoteric
community (that is, researchers and scientists) whose work they have
little direct control or knowledge of.?® Such a faith-like belief is some-
times hard to develop and sustain without someone actively advocat-
ing on science’s behalf. Historically, scientists themselves have acted
as promoters of their own work to the public during the early phase
of scientific development.?’ In the modern era, this responsibility has
increasingly fallen on the state. Existing research has documented a
number of ways in which the state can shape public opinion about sci-
ence. For example, the rising mass awareness of and literacy in science
and mathematics in Western Europe and North America at the turn
of the twentieth century can largely be attributed to national govern-
ments’ decisions to incorporate these subjects into national curricula
and mandate the teaching of them in public schools.*® In many devel-
oping countries, states have also engaged in public campaigns to educate
citizens about the merits of science. Those campaigns have emphasized

2 E.g., Cologna and Siegrist 2020; Palamenghi et al. 2020.
24 Eyal 2019; Holton 1993.

25 Guston 1993; Macleod 1997.

26 Galison and Hevly 1992.

27 Beck 1992; Giddens 1991.

28 Shapin 2007.

29 Burnham 1987.

30 Kamens and Benavot 1991; Layton 1973.
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science’s connection with personal well-being or such lofty collective
goals as national solidarity and social and economic modernization.’!
Moreover, governments can make symbolic gestures to elevate and le-
gitimize science and its practitioners, such as by affirming its impor-
tance in key political documents or by awarding honors to recognize
the work of outstanding scientists.*?

In theory, any type of regime can take up these proscience advo-
cacy measures, but we argue that contemporary democracies may use
such measures less often and less effectively than other regimes, for
two interrelated reasons. One reason has to do with ability; the other
with incentive. First, a key precondition for state-sponsored advocacy
to work is that the government itself must enjoy a sufficiently high level
of authority and credibility in the eyes of its citizens. Yet, compared
to nondemocracies, the operation of a democracy—with its tolerance
of an adversarial style of politics and open dissent—tends to produce
an opposition culture, one that challenges and deconstructs the politi-
cal authority.>* A sizable body of survey-based studies shows that while
the majority of citizens in Western democracies held a relatively high
level of allegiance to political institutions in the years immediately after
World War II, public trust in governments, parliaments, and other in-
stitutions that wield political authority has undergone a steady and sig-
nificant decline over the last half century.>* Cross-country comparisons
suggest that citizens in democracies are on average less likely to express
confidence in government than citizens in nondemocracies.*> Studies
of public opinion dynamics during democratization also show that sig-
nificant gains in democratic development in a country are often accom-
panied by notable declines in public trust in political institutions, even
when general socioeconomic conditions are improving.*® Debates are
still ongoing about the exact cause of this apparent trust deficit in demo-
cratic governments, and how the deficit might affect overall government

31 Gaukroger 2006; Wei and Brock 2012. For an extensive review of government-sponsored initia-
tives to promote mass scientific awareness and support, see Trench and Bucchi 2021.

32 Price 2014; Maurer et al. 2011.

33 Patterson 1994.

34 Dalton and Welzel 2014; Norris 1999. According to Dalton and Shin 2014, for example, many
citizens in modern democracies hold opinions consistent with what they label as “dissatisfied demo-
crats”—citizens who support the general idea of democracy but are nonetheless critical of their own
national government.

3 yan der Meer 2017.

36 Dalton and Shin 2014, 105.
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performance.’” But certainly, a relatively low level of political trust does
not bode well for democratic governments’ ability to persuade the pub-
lic. When citizens are accustomed to viewing the political authority
with suspicion, they are not likely to change their opinion about other
issues based on the government’s recommendation. In some cases,
given the perceived closeness between the state and science, skepticism
of science may even be directly fueled by the suspicion of or resistance
to state actions, which are sometimes taken in the name of scientific
principles.

Besides the issue of ability, we argue that contemporary democratic
states also have comparatively weaker incentive to bolster the public
image of science, because they rely less on science for political legiti-
mation. In democracies, the legitimacy of state actions rests ultimately
on popular consent, which is expressed procedurally through citizens’
participation in democratic institutions such as elections.* Although
science—by virtue of its impersonal, objective, and impartial appear-
ance—was historically used by some liberal democracies to justify central-
izing executive actions in a system with nominally decentralized political
power, much of what science did was to supplement, rather than replace,
the main procedure-based source of democratic legitimacy.* This legiti-
mating function of science has become more restricted than in previous
times in contemporary democracies with the rise of the postmaterialist
culture of politics, which emerged in advanced democracies in the late

37 Researchers offer many explanations to account for citizens’ apparently low political trust in de-
mocracies, including greater tolerance of dissent, lack of control over public discourse/censorship, the
presence of a distinct anti-authoritarian culture, and the perverse effect of partisan competition. Re-
searchers also differ in their assessments of the consequences. Some worry that low political trust may
eventually erode citizens’ support for democratic institutions; Crozier, Huntington, and Watanuki 1975;
Nye, Zelikow, and King 1997. Others are more optimistic, arguing that the decline may simply result
from citizens’ rising expectations for democracies and that a healthy dose of vigilance can be beneficial
for enhancing civic engagement and democratic accountability; Dalton and Welzel 2014; Norris 2011.

38 Historically, many antiscience movements have been part of a broader populist democratic strug-
gle against the perceived excessive expansion of state and expert authority. One notable example is
the antivaccination movement in the United States during the Progressive Era (1890s-1920s), which
became “a populist crusade that emphatically repudiated the authority of governmental and medical
‘experts’ to define personal and public health”; Johnston 2006, 178. In Brazil, the Vaccine Revolts of
1904 were also driven in part by resentment of the government’s aggressive public health policies;
Castelfranchi 2018. More recently, Hilgartner, Hurlbut, and Jasanoff have argued that the rising an-
tiscience sentiment among the American public today is not so much about the worth of scientific
knowledge, but rather about “the authority of experts to decide how people should live their lives”;
Hilgartner, Hurlbut, and Jasanoft 2021, 893.

39 Dahl 1956.

40 For the use of science to justify centralizing executive actions, see Ezrahi 1990. When political
trust is comparatively low, democratic governments’ attempts to use science as a legitimizing mecha-
nism may backfire and hurt the credibility of science itself. As Eyal 2019 puts it, the “scientization of
politics” can sometimes exacerbate the politicization of science in the eyes of the lay public.



744 WORLD POLITICS

1960s and diftused to the developing world as international organiza-
tions and democratization expanded over subsequent decades.*! The new
political culture questioned the state’s ability to carry out large collective
projects (and even the desirability of such projects), and placed greater
value on individuals’ unique, subjective experiences and identities than
on objective evaluations with universal standards.*? Under this new cul-
ture, effective electoral mobilization depends more on showcasing sym-
bolic commitments to a broad spectrum of values and ideologies than on
articulating a coherent and concrete national program aimed at achieving
instrumental, materialist goals.*> Naturally, this implies a depreciation in
the legitimating utility of science and technology, which are first and
foremost methods for achieving material progress.* In some cases, the
pressure to garner electoral support—especially from voters who harbor
antiscience sentiments—may even impel politicians to ally themselves
with influential groups and individuals holding explicitly antiscience
views or agendas.®

By contrast, the utility of science as a legitimating tool remains highly
relevant for many nondemocratic regimes today. Lacking election-based
legitimacy, these regimes often justify their rule by proclaiming to be
rational, enlightened powers whose mission is to modernize a backward
society.* To the extent that science and technology are central to the
modernization project, it is in those regimes’ political interest to ensure
that citizens have a strong appreciation of science, even if not neces-
sarily a deep understanding of it, so that the regime elites’ appeal to
modernization will resonate. In Singapore, for example, the ruling Peo-
ple’s Action Party advocates for “incorporating science and tech into

41 Deutsch and Welzel 2016; Gleditsch and Ward 2008; Welzel and Dalton 2016.

42 Ezrahi 1990; Inglehart 1977.

4 Ezrahi 1990, 280.

4 According to Ezrahi 2004, 273, in contemporary mass democratic polities, “Science is no longer
the resource it once was, with which policies and public choices could be legitimated. . . . Conse-
quently, scientists are much less in demand by politicians who seek to legitimate their positions and
actions.”In the supplementary material, we provide evidence that postmaterialist values are more prev-
alent in democracies than in nondemocracies (see Table A.14), and that strong postmaterialism tends
to reduce trust in science among the less-educated (see Table A.15).

4 For example, although few US politicians are willing to openly disavow science, the preferences
of evangelical Christians, a significant bloc in the Republican Party support base, increasingly shape
that party’s platforms on key policy issues; Moore 2021. In India, leaders of the ruling Bharatiya Janata
Party regularly and publicly seek the blessings of god-men, charismatic gurus whose large followings
could swing elections; Raza 2018.

46 Almond and Powell 1966; Huntington and Moore 1970.
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Singapore’s DNA,” and the party actively recruits into the civil service
individuals who perform well in science-related subjects to showcase
the system’s “meritocratic” character.”’ Similarly, the Kemalist regime
in Turkey regarded science as “the truest guide in life” and made dis-
seminating scientific knowledge to the masses a central part of its mod-
ernization proztg,rzurn.48 Many other nondemocracies, from the military
regimes in Brazil and Chile to one-party regimes in China and the So-
viet Union, have declared advancing science and technology to be one
of the key missions of the state, promoting it on state-run media and at
major national political events, and even enshrining it in such founda-
tional political documents as constitutions.* Although one might ques-
tion the sincerity of those gestures, and their effectiveness for actual
scientific development, the close connection between science and state
legitimacy nonetheless implies that nondemocracies often have more to
gain politically than democracies from maintaining a positive image of
science in the eyes of the public.

'The preceding discussion suggests that democracies and nondemoc-
racies may differ in terms of the government’s willingness and capacity
to act as an effective public advocate for science. Of note, state advocacy
is unlikely to affect the attitudes of all citizens equally, however. In par-
ticular, we expect the attitudinal gap caused by differential effectiveness
in state advocacy to be most pronounced among the less-educated, for
several reasons. First, compared to the well-educated, many of whom
have learned about the value of science and have been socialized to ac-
cept its authority during extended school experience, the less-educated
are typically less exposed to science teaching at school and possess less

47 Mauzy and Milne 2002.

8 See Kili 1980. “Kemalist regime” here refers to the period from the 1923 founding of the Turkish
Republic to the first competitive multiparty election in 1950. During this time, the Republican Peo-
ple’s Party governed Turkey by following the ideology of its founding leader, Mustafa Kemal Atatiirk,
who emphasized modernization, secularism, and nationalism, among other things.

4 Baum [1980] 2020; Dias and Serafim 2011; McFadden 1982. In Chile, Silva 2001, 96, notes
that, in contrast to the antitechnocratic political discourse of the Pinochet regime’s democratically
elected predecessors (Eduardo Frei and Salvador Allende), Pinochet advocated for a rational, techno-
cratic mode of decision-making aimed at convincing the public that party politics (and democracy)
were useless for solving the country’s problems. In China, the government often tries to schedule the
beginning or end of important scientific exploration missions to coincide with the celebration of major
political anniversaries so as to reinforce the perceived connection between scientific progress and state
legitimacy; see Gan, Nectar, and James Griffiths. 2021. “China’s Space Agency Just Gave the Commu-
nist Party a Big 100th Birthday Gift: A Rover on Mars.” CNN. At https://www.cnn.com/2021/05/17
/china/china-space-program-mic-intl-hk/index.html, accessed March 23, 2023.


https://www.cnn.com/2021/05/17/china/china-space-program-mic-intl-hk/index.html
https://www.cnn.com/2021/05/17/china/china-space-program-mic-intl-hk/index.html
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systematic knowledge of related subjects.’® This lack of knowledge im-
plies that they may hold less stable attitudes toward science and depend
more on external cues in forming their opinions.” In addition, that the
less-educated disproportionately occupy the lower rungs of the socioeco-
nomic ladder means that they are often more vulnerable to the various
hazards and risks generated by modern technologies, such as workplace
accidents, environmental pollution, and unemployment caused by au-
tomation.>? These vulnerabilities may make them less favorably predis-
posed toward science and more susceptible to the influence of antiscience
narratives or conspiracy theories.>® Strong, credible public advocacy for
countering skepticism and improving trust in science can thus be par-
ticularly consequential in these situations.

In sum, our central hypothesis, then, is:

—Hypothesis: Because of a combination of two factors—citizens’
stronger suspicion of government and the regime’s reduced reliance on
science as a source of legitimacy—the public in contemporary democra-
cies may hold a more skeptical view of science than do its counterparts in
nondemocracies, and we should see the difference in attitude more clearly
among the less-educated majority than the well-educated minority.

In the following pages, we test this proposition empirically using a
global survey of attitudes toward science.

DataA AND MEASUREMENT

MEASURING ATTITUDES TOWARD SCIENCE AND EDUCATIONAL
ATTAINMENT

The main data that we use in the empirical analysis come from the 2018
Wellcome Global Monitor (wem), part of the Gallup World Poll. The

50 A growing body of research argues that mass education is a crucial political institution through
which states mold the values, preferences, and behaviors of future citizens; Darden and Grzymala-
Busse 2006; Melton [1988] 2002; Paglayan 2021,2022. An alternative explanation related to schooling
experience is that systematic differences may exist between democracies and nondemocracies in the
coverage of science-related subjects at lower grades. If science plays a more important role for political
legitimacy in nondemocracies than it does in democracies, we may expect the former to include more
science-related materials in school education than the latter, and the gap may be relatively larger at
lower-level schools, which the state controls more tightly. However, a counterargument is that in most
countries, the systematic teaching of science usually does not begin until lower secondary school or
later; Taber and Akpan 2017. Hence, the regime-based difference in schooling experience may not
be unique to, or most prominent at, the primary-school level. We investigate this possibility in our
empirical analysis. Our findings suggest that precollege science literacy does not differ significantly
across regime types (see tables A.17 and A.18 in the supplementary material), and that exposure to
democracy during primary-school years (ages seven to thirteen) is not as strongly correlated with trust
in science as is democratic exposure in later years (see Table A.8).

51 Zaller 1992.

52 Beck 1992; Eubanks 2018.

53 Oliver and Wood 2014; Taverne 2006.
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survey asked more than 140,000 individuals in 143 countries a range of
questions about their attitudes toward science, including their overall
trust in science, their views about the ability and integrity of the prac-
titioners of science (scientists and doctors), and their assessment of the
effects of scientific progress on society.* To our knowledge, the wem
survey provides the most comprehensive data to date for studying pub-
lic opinion about science on a global scale.>

A potential concern with using survey questionnaires to measure trust
in science is that attitudes expressed in social surveys may not always
correspond perfectly with actual behaviors. Critics of the survey-based
approach have rightfully noted that people who claim to be skeptical of
science sometimes have no trouble taking advantage of modern tech-
nologies powered by scientific research.’® Although limits certainly ex-
ist as to what survey questions can measure, our view is that answers
to these questions nevertheless still contain valuable information about
how individuals may choose and behave in the real world. In the con-
text of the current pandemic, for example, Cristina Bicchieri and coau-
thors show that trust in science is positively associated with compliance
with lockdown measures, and Patrick Sturgis, Ian Brunton-Smith, and
Jonathan Jackson provide evidence that individuals’ willingness to get
vaccinated is a function of not only their own trust in science, but also
the prevailing level of trust among their fellow citizens.’” These findings
suggest that meaningful behavioral differences do exist between indi-
viduals who report different levels of science-related trust in surveys.

Figure A.1 in the supplementary material presents the detailed wording
of all thirteen science-related questions in the wem and the cross-tab-
ulations of the responses against a three-level variable for educational
attainment (primary school or below, secondary school, and college or
above). Overall, we note that although the majority of the respondents
still express some degree of trust in science and scientists, the expressed
trust is not as unequivocal as one might expect. For example, when re-
sponding to the relatively context-free question about trust in science,

54 The Wellcome Global Monitor (WGM) 2018 survey was administered through either face-to-
face or telephone interviews, with the latter used only in countries with at least 80 percent telephone
coverage. Its implementation followed the same quality-control standards as in all other Gallup World
Poll surveys: Interviewers received extensive training in survey administration and research ethics be-
fore going into the field. They conducted interviews in local languages and were instructed to maintain
the confidentiality of respondents’identity. A substantial share of the interviews (more than 30 percent
of face-to-face and 15 percent of phone-based) were validated.

55 To ensure the WGM’s representativeness, we compare the aggregate responses to its questions
with responses to similarly worded questions in other reputable international surveys and find a strong
positive correlation between them (see figures A.2 and A.3 in the supplementary material).

% Eyal 2019, 52-53.

57 Bicchieri et al. 2021; Sturgis, Brunton-Smith, and Jackson 2021.
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less than half (36.3 percent) of the respondents say they have “a lot of
trust” and close to 20 percent say they have little to no trust (“not much”
or “not at all”). The better-educated, unsurprisingly, show greater trust
in science than the less-educated: a mere 7 percent of those with a col-
lege degree (about 18 percent of the sample) report little to no trust in
science, but 26 percent of those with only primary-school education
(about 31 percent of the sample) give that response. Responses to the
more specific questions reveal a greater level of skepticism. About 28.5
percent of all respondents, and more than one-third of those with a pri-
mary-school education or less, think that scientists'work does not benefit
people like them. When asked which to believe when the teachings of
science and religion disagree, more than 55 percent of all respondents,
and 73 percent of those with only primary-school education, choose
religion over science. At minimum, the patterns seem to suggest that, as
of 2018, a considerable share of the global population has reservations
about science and the scientific community, and the authority of science
is far from undisputed.

We also note that, within each respondent, answers to the survey
questions exhibit strong internal coherence (Cronbach’s a = 0.84). To
simplify the analysis, we estimate an item response theory (IRT) model
on these questions to obtain a latent variable, #7ust in science, as the main
dependent variable. As a robustness check, we report regression results
in the supplementary material, using each of the component questions
as the outcome variable (see Figure A.8 in the supplementary material).

MEeasuring DEmMocracY

To study the effect of democracy on trust in science, we match the weMm
survey with country-level data sets on political institutions. The main
indicator that we use to measure democracy is the Polity2 variable (po/-
ity score hereafter) from the Polity project.’® The polity score is one of
the most widely used empirical measures of democracy in cross-country
social science research. It has a twenty-one-point scale ranging from
-10 (most autocratic) to +10 (most democratic) in one-point increments.
A country is typically considered to be a democracy if its polity score
is at or above 6. In the baseline analysis, we create a dichotomous in-
dicator for democracy following this convention. About 62 percent of
the countries in our sample are coded as democratic according to this
criterion. As robustness checks, we replicate our analysis using the orig-
inal continuous polity score and several other popular measures of re-
gime types, including the electoral democracy index from the Varieties

58 Marshall, Gurr, and Jaggers 2018.
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of Democracy Project (V-Dem), the Freedom House status variable from
Freedom House, and the dichotomous democracy measure by Carles Boix,
Michael Miller, and Sebastian Rosato.”® All these measures are highly
correlated with one another and yield substantively similar results.

As a preliminary exploration of the cross-national patterns, we plot
in Figure 1 the average frust in science separately for the ten highest and
ten lowest countries by education level (college or above versus primary

Subsample: Primary Education or Below
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Ficure 1
AvERAGE TrusT IN Scienck BY CounTrY/REGION AND EDUCATION LEVEL?

* This figure displays countries/regions with the highest and lowest average trust in science by
educational strata. The white (open) symbols denote nondemocracies; red (shaded) symbols denote
democracies. In the WGM survey, 31 percent of respondents have a primary-school education or below,

and 18 percent have a college education or above. Figures A.5 and A.6 in the supplementary material
show full visualizations for all countries/regions.

59 Boix, Miller, and Rosato 2013. For the Varieties of Democracy Project, see Coppedge et al. 2018.
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school or below). Symbols for countries that were democratic in 2018
are colored red; nondemocracies are in white. Beginning with the less-
educated (top panel), we see that among the ten countries in which
the less-educated trust science the most, only two were democracies
in 2018 (Spain and Myanmar). By contrast, six of the ten countries
with the lowest mass trust in science were democracies. This pattern
of regime distribution is reversed when we turn to the subsample of
the college-educated. Here, major Western democracies seem to have
a dominant presence among countries in which college graduates have
the most trust in science, though this relationship may be confounded
by those countries’ higher levels of social and economic development.
Overall, these visual patterns are broadly consistent with our hypoth-
esis that although a democracy can provide a propitious environment
for the well-educated to freely pursue their scientific curiosities, it may
have a negative effect on how the less-educated perceive science.

EmPiricAL STRATEGY

We use two empirical strategies to evaluate the effect of democracy on
mass attitudes toward science, each leveraging a different kind of varia-
tion for causal identification. First, given the structure of our data, a nat-
ural approach is to examine how cross-country variations in democracy
correspond with variations in science attitudes, controlling for a num-
ber of individual- and country-level covariates. This approach essentially
compares the attitudes of individuals of similar socioeconomic back-
ground between democracies and nondemocracies that are otherwise
comparable in terms of economic, demographic, and technological con-
ditions. The estimation uses a cross-sectional model with the following
specification:

. . _ . L
Trust in Science;., = S“Educationl, x Democracy, 1)

+ BYEducationt, + yDemocracy, + X;.f + n, + €icr»

where 7, ¢, ,and L index individual, country, region, and education level,
respectively. The dependent variable is an individual’s trust in science.
'The key independent variable, education x democracy, is an interaction
term between a respondent’s education level and the regime type of
the respondent’s country. In all regressions, we include fixed effects (n,)
for eighteen world regions as classified by the United Nations Statistics
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Division to account for unobserved, region-specific confounders.®® X is
a vector of individual-level and country-level controls. At the individ-
ual level, we control for a respondent’s birth year, gender, employment
status, place of residence (urban versus rural), and income level.! At
the country level, we use GDP per capita and population size to measure
general socioeconomic conditions. To capture a country’s actual state
of scientific and technological development, we further control for (1) the
total number of Nobel Prize winners in the sciences and medicine as
of 2018 and (2) the number of universities on the Qs World Univer-
sity Rankings top 500 list in 2018, both normalized by the size of the
country’s population (in millions).®? In more extensive specifications, we
include interactions between the individual-level controls and the de-
mocracy variable, and interactions between the country-level controls
and the education variable, to allow the influence of these covariates to
vary by regime type and educational stratum.

This cross-sectional approach, while simple and intuitive, nonethe-
less requires relatively strong assumptions for causal inference. Specifi-
cally, we need to assume that, conditional on the region fixed eftects and
the control covariates, that no other confounders exist that can affect
both regime types and the masses’ science attitudes. This assumption
may be violated if political institutions and public opinion are jointly
shaped by certain country-specific cultural or institutional factors that
are difficult to measure directly. To remedy this problem, we adopt a
second empirical strategy that leverages cross-cohort variation in cu-
mulative lifetime exposure to democracy. The key idea behind this strategy
is that an individual’s attitude toward science is influenced not only by
their country’s current regime type, but also by their past exposure to
political regimes. An extensive body of research has established that
early-life socialization can have a persistent impact on an individual’s
values and ideological orientations. The formation of attitudes toward
institutions, in particular, usually begins as early as the eighth or ninth

6 The regions include: Eastern/Central/North/Southern/Western Africa, North/Central/South
Anmerica, East/Southeast/South/Central Asia, Middle East, Eastern/Southern/Western/Northern Eu-
rope, and Australia and New Zealand.

¢1'The control for birth year is in the form of fixed effects. Since the survey was fielded in one year,
birth year is perfectly collinear with age. The income level in WGM is coded as a discrete variable based
on national quintiles. We also treat missing values as a separate category.

62 For data on Nobel Prize winners, see https://www.nobelprize.org/prizes/lists/all-nobel-prizes,
accessed April 19,2023. For the 2018 QS top 500 list, see https://www.topuniversities.com/university
-rankings/world-university-rankings/2018, accessed April 19, 2023.


https://www.nobelprize.org/prizes/lists/all-nobel-prizes
https://www.topuniversities.com/university-rankings/world-university-rankings/2018
https://www.topuniversities.com/university-rankings/world-university-rankings/2018
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grade (age fourteen or fifteen) and continues through adulthood.®® Sev-
eral studies have exploited this cross-cohort variation in regime expo-
sure as a source of identification for estimating the cumulative eftects of
democratic experience on individuals’ political preferences.®* Building
on this line of work, we expect that individuals who grew up during
a nondemocratic era may also have different attitudes toward science
than those from the same country who spent their entire formative
years under democracy.

Specifically, our second model uses a cross-cohort design with the
tollowing specification:

Trust in Sciencey,, = 6*Educationk,. x Democratic exposurep,
+ BLEducationt,, + yDemocratic exposure, . (2)

+77 + ThL + €inc»

c

where 4, 4, ¢, and L represent individual, cohort, country, and education
level, respectively. The key independent variable is the interaction term
between education and democratic exposure, education x democratic ex-
posure. Democratic exposure measures the percentage of one’s life lived
under a democracy (polity score > 6) between age fourteen and the year
2018. This variable has the same value for all individuals belonging to
the same birth cohort in a country, but may vary across birth cohorts.
For example, the polity score for South Korea surpassed 6 in 1989.
As of 2018, the 1960 cohort in South Korea had spent about 69 per-
cent of their lives after age fourteen under democratic rule, whereas the
same share for the 1970 cohort was about 89 percent.® The existence
of such within-country variation enables us to include country fixed
effects 1, in the cross-cohort model to account for all time-invariant,
country-specific confounders that could not be adequately controlled
for in a cross-sectional design. Moreover, to the extent that transition
to democracy is a global phenomenon that happens in waves, important
generational trends may exist in respondents’ exposure to democracy.
Those trends can be correlated with other time-varying factors that have
differential effects across education levels—factors such as economic
globalization, the spread of the Internet, and the diffusion of certain
political or religious values. We thus include birth year—education fixed

63 Merelman 1971; Miller and Sears 1986; Mishler and Rose 2007.

4 Fuchs-Schiindeln and Schiindeln 2015; Mattes and Bratton 2007. For using a similar design to
study nondemocracies, see Pop-Eleches and Tucker 2017.

% For a more systematic illustration, see Figure A.7 in the supplementary material.
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effects 7, in the model to account flexibly for unobserved heteroge-
neity across different generations and education levels. Overall, this
cross-cohort design uses a more restrictive set of variations for iden-
tification than the cross-sectional design does, but this reduction in
the degrees of freedom comes with the benefit of (considerably) more
credible causal inference.

Main Resurts

We begin by presenting the results from the cross-sectional design.
Table 1 reports the estimated marginal effects of democracy on public
trust in science separately for the three educational groups.®® The first
column uses the most parsimonious model, which only includes the
interaction between a binary indicator of democracy and the education
variable. The second column adds region and birth-cohort fixed effects,
and the third column further adds individual- and country-level co-
variates as well as their interactions with democracy and education. In
columns 4 to 6, we experiment with three other measures of democracy:
the original (continuous) polity score, the electoral democracy index
from V-Dem, and a continuous Freedom House status rating from the
Freedom House data set.®” Throughout these models, we see that de-
mocracy is consistently associated with lower trust in science among
respondents who have primary-school education or less. Focusing on
the first three models with dichotomous indicators, the coefficient es-
timates suggest that the least-educated respondents report on average
about 20 percent of a standard deviation lower trust in science in a de-
mocracy than they do in a nondemocracy. To put this magnitude into
perspective, we note that it is about the same as the average difference
in trust between those with only primary-school education and those
with a college degree (about 20 percent of a standard deviation). In
other words, for the least-educated citizens, the reduced trust in science
due to regime-specific factors may only be offset by an extended period
of education (about ten years, or secondary school plus college).

As we move to other educational strata, the pattern becomes more
mixed and we observe a clear gradation in the effect size. For those

6 In all the tables, we present coefficients that sum the main effect of democracy and the inter-
action effect between democracy and education. Following the notation of equation 1, the effect of
democracy on individuals with primary education or lower is y (the benchmark); the effect on those
with secondary education is y + 85¢<°n%; and the effect on those with college education is 7y + § Colles,

7 We compute the rating by running a principal component analysis on Freedom House’s three
seven-point component indices—political rights, civil liberty, and rule of law—and taking the first
component.
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TasLE 1
Resurts From Cross-SEcTIONAL ANALYsIS: CONTEMPORARY
LeveL or DEMocracy?

DV = Trust in Science (IRT)
1) (2) (3) (4) (5) (6)

Binary  Binary  Binary  Continuous  Electoral — Freedom
Polity Polity Polity Polity Democracy  House
(V-Dem) Status

Effect of democracy on:
Primary school or -0.188* -0.196* -0.225* -0.131* -0.128*  -0.124*
below (0.081) (0.077) (0.091) (0.052) (0.052) (0.054)

Secondary school 0.025 -0.042 -0.121*  -0.100* -0.079*  -0.065
(0.066) (0.059) (0.071)  (0.041) (0.044)  (0.046)

College or above 0.153* 0.045 -0.033 -0.053 -0.040 -0.010
(0.065) (0.067) (0.083) (0.040) (0.048) (0.049)
Region and birth v v v v v
year FE
Country-level v v v v
controls x
education
Democracy x v v v v
individual
controls
Adjusted R? 0.02 0.06 0.09 0.09 0.09 0.09
Observations 144762 144159 139028 139028 141510 141510

+p<0.1,% p<0.05* p<0.01 (two-tailed test)

This table presents the results from cross-sectional regressions of democracy on trust in science.
We standardized the coeflicient estimates for continuous democracy measures (columns 4-6) to facilitate
interpretation. Country-level controls include /og GDP per capita, log population, log number of Nobel
Prize winners per capita (science and medicine), and log number of QS 500 universities per capita. Individual-
level controls include female, employment, urban residence, and income. Standard errors clustered at country
level are reported in parentheses.

with secondary-school education, for example, the estimated effect of
democracy is negative in all columns except the first, but the effect size
is about half of that for the least-educated group, and the difterence
between the two groups is statistically significant at 90 percent or above
in all except models 4 and 5.° For individuals with a college degree,
moreover, democracy appears to have a positive effect in the most par-
simonious model (column 1), which is consistent with what we see in
the bottom panel of Figure 1. However, the coefficient estimate shrinks

%8 See Table A.3 for a systematic comparison of effect sizes under the cross-sectional design.
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considerably as we add region fixed effects and country-level socioeco-
nomic controls to the model. This change seems to suggest that the
greater trust in science that we observe for the well-educated in de-
mocracies may be partly confounded by special regional characteristics
or by the higher levels of economic development in advanced democra-
cies. Overall, this differential effect of democracy is broadly in line with
our expectation: the less-educated group’s views about science are more
susceptible to the influence of external political and institutional factors
than are the views of the well-educated.

As discussed in the previous section, one potential limitation of the
cross-sectional design is that valid inference requires the (relatively strong)
assumption that no unobserved, country-specific confounders exist. This
assumption may not hold if countries that have embraced democratic in-
stitutions are different from those that have not in unobserved ways that
could affect citizens’science-related attitudes. We address this problem
using cross-cohort analyses that exploit within-country, cross-cohort vari-
ations in cumulative democratic exposure. Table 2 displays the regression
results from the cross-cohort design. Consistent with the cross-sectional
design, we see that the effect of democratic exposure on trust in science
is negative and statistically significant for respondents with primary-
school education or lower. Depending on which democracy measure we
use to construct the exposure variable, a one standard deviation in life
experience under democracy is associated with about 5.7 to 11.7 per-
cent of a standard deviation decline in trust in science among the low-
est educational strata. The coefficient estimates from the cross-cohort
analyses are quite similar to those obtained from the cross-sectional
design (comparing the coeflicients in columns 4 to 6 between Table 1
and Table 2), even though the two designs use very different sources
of variation for identification. This congruence in results increases our
confidence in the validity of our findings. The estimated effects of de-
mocracy in science-related trust are also negative and significant for indi-
viduals with secondary education in models with more extensive controls
(models 3 to 6), but the estimates are noticeably smaller than those from
the primary education group.®” Moreover, in line with the cross-sectional
results, the trust-dampening effect of democracy does not extend
to individuals with college degrees. The estimated coeflicients for the
college-educated are either positive or close to zero, and statistically

69 The estimates for primary-school and secondary-school groups are statistically distinguishable
from each other at the 90-percent level or above in all except model 6. For a detailed comparison of
cross-cohort estimates between different education levels, see Table A.4 in the supplementary material.
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different from both primary-school and secondary-school education
groups in all models (at the 95-percent level or above).

Democracy is a relatively well-defined regime type, but nondemo-
cracies encompass a diverse set of regimes with distinct institutional
and ideological characteristics. To further unpack the main results, we
decompose nondemocracies into four regime subtypes following the
classification by Barbara Geddes, Joseph Wright, and Erica Frantz: per-
sonalist, single/dominant party, military, and monarchy.”® These sub-
types differ not only in their internal organization but also in how they
project political legitimacy to the masses. In particular, researchers have
noted that compared to the other types, party- and military-based re-
gimes are relatively more “modern” and “rational” forms of autocracies
that tend to justify their rule by their ability to deliver economic, social,
and technological modernization.” We thus expect that the need to
maintain a high level of mass support for science is greater in these
regimes than in personalist regimes or monarchies, which rely more on
other forms of legitimacy such as individual charisma or tradition.

To test this conjecture, we rerun both the cross-sectional and cross-
cohort regressions with additional exposure variables for autocratic re-
gime subtypes and their interactions with education.” Figure 2 shows
the results. We see that democracies’ trust deficit is indeed more pro-
nounced when we compare democracies with single-party regimes and
military regimes, but much less pronounced when comparing democracies
with personalist regimes or monarchies.” Overall, these within-autocracy
patterns seem to provide additional evidence for our theoretical argu-
ment that public support for science is higher in regimes that are more
dependent on science as a source of political legitimacy.

70 Geddes, Wright, and Frantz 2018.

7 According to Huntington 1970, 4, single-party regimes are “the principal modern form of author-
itarian government,” emerging from the convulsive process of social, economic, and political change
in the twentieth century. Pye 1962, 74, regards armies as “consistently among the most modernized
institutions” in underdeveloped societies.

72 Qur analysis uses the binary (and mutually exclusive) regime subtype indicators provided in
the original data set. For the rules of simplifying mixed regime types, see Geddes, Wright, and Frantz
2016,12.

73 The effect of military regimes is not as precisely estimated as that for party-based regimes. This
may be due to the relatively small sample size for military regimes (only 12 percent of the country-year
spells in the full autocratic regime data set) or the presence of significant heterogeneity within them.
For the heterogeneous effect of military rule on modernization, see Bienen 1983; Jackman 1976.
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Democracy— Democracy— Democracy— Democracy—
Personalist Regime Single-Party Regime Military Regime Monarchy
Primary or below 1 + ++ " - . m
Secondary ; * * = * .
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-1.5 -1.0 -0.5 00 05 -1.5-1.0-0.5 0.0 0.5 -1.5-1.0 -0.5 0.0 05 -1.5-1.0 -05 0.0 0.5
¢ Cross-sectional estimation 4 Cross-cohort estimation

Ficure 2
UnprackiNG NONDEMOCRATIC REGIME TYPES?

aThis figure displays the estimated effects of democracy on science attitudes using different non-
democratic regime types as the benchmark. Nondemocratic regime types are personalist regimes,
single/dominant party regimes, military regimes, and monarchies (Geddes, Wright, and Frantz 2018).
We base the cross-sectional and cross-cohort models on column 4 of tables 1 and 2, respectively.
The circles/triangles denote point estimates; horizontal bars represent 95-percent confidence intervals.

RosustNEss CHECKS

We conduct a range of additional tests to ensure the robustness of our
findings. In the interest of space, we summarize only the key results here,
leaving a more detailed discussion to Section B in the supplementary
material.

ALTERNATIVE MEASURES

First, we evaluate whether our results are sensitive to the specific ways in
which we measure democracy or science-related attitudes. We modify
our measure of democracy by using: (1) the average level of democracy
in the previous five years (2014-2018), (2) dichotomous democracy in-
dicators from two other major data sets, and (3) cumulative democratic
exposure variables that start at different ages.”* The results obtained
from these alternative measures are similar to those in the original anal-
yses.” For scientific attitudes, we rerun our regressions on each of the
individual questions used in the 1RT model. The basic pattern of our find-
ing holds for all except one or two questions.”®

74'The dichotomous democracy indicators that we use are from Boix, Miller, and Rosato 2013; and
Cheibub, Gandhi, and Vreeland 2010.

75 See tables A.5 and A.6 in the supplementary material.

76 See Figure A.8 in the supplementary material.
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PLACEBO ANALYSIS

We also conduct a placebo analysis to address the possibility that our
democratic exposure variable might be correlated with other unobserved
changes that happened around the same time that a country was tran-
sitioning to democracy. We compute three placebo democratic exposure
variables based on the average polity scores during respondents’ pre-
school years (ages zero to six), early school years (ages seven to thirteen),
and over the five-year period before their birth, and then substitute
those variables for the original exposure variable in the cross-cohort re-
gressions. We find that the estimated coefficients for the placebo vari-
ables are much smaller than the original estimates (and sometimes even
of the opposite sign), and none attain the conventional level of statistical
significance.”” This finding suggests that the effect we observe with the
original democratic exposure variable is highly specific to respondents’
experience with democracy during and after their formative years.

ACCOUNTING FOR POLITICAL IDEOLOGY

Studies show that self-identified conservatives in the United States and
Europe tend to hold less trust in science.” To the extent that low educa-
tion may be a stronger predictor of conservative ideology in democracies
than in nondemocracies, another potential concern with our findings
is that education’s effect may be confounded by respondents’ political
ideology. While the wem does not have a direct measure of ideology,
we address this concern by constructing a proxy variable based on the
average political ideology reported by those respondents in World Val-
ues Surveys (wvs) who are from the same country, in the same birth
cohort, and at the same education level as each woMm respondent. We
find that controlling for this group-based proxy for ideology does not
significantly alter our results.”

SUBSAMPLE ANALYSES

We conduct several subsample analyses to check whether a special subset
of regions or countries might be driving our findings. We show that our
results still hold after excluding observations from (1) developed Western
countries, (2) former and current communist countries, and (3) countries

77 See Table A.8 in the supplementary material.
78 Gauchat 2012.
7 See Table A.9 in the supplementary material.
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currently governed by political leaders who have manifested strong pop-
ulist tendencies.?

ADDRESSING PREFERENCE FALSIFICATION

An important alternative interpretation of our results is that the regime-
based difference in the science-related attitudes of less-educated citi-
zens may simply be due to political desirability bias: if science is used
to legitimize nondemocratic rule, then citizens in nondemocracies may
be incentivized to overstate their trust in science for fear that doing
otherwise might appear as criticizing the regime. We note, however,
that the existing evidence on preference falsification suggests that such
behavior tends to be more prevalent among the better-educated than
the less-educated.?! To address this concern systematically, we lever-
age the cross-cohort design to conduct estimation on the subsample of
countries that were democracies in 2018. Respondents in this subsam-
ple should face little political pressure to falsify their preferences, as they
were all living in democracies when the survey took place, yet they
might have different depths of experience with democracy depending
on their birth year and the year of their country’s transition. The results
from this subsample still show that longer exposure to democracy is
associated with significantly lower trust in science among less-educated
citizens, suggesting that this pattern cannot be explained merely by pref-
erence falsification.®?

REPLICATION WITH WORLD VALUES SURVEY

To further assess the generalizability of our findings, we replicate our
analysis using data from the wvs. Compared to the womMm, the wvs has
tewer science-related questions and is limited in its country coverage.
But it has a distinct advantage in that it is longitudinal, meaning that we
can observe members of the same country-cohort multiple times over
their lifespan, which allows us to disentangle the eftect of age from the
effect of being born into a specific cohort. Table A.13 in the supplemen-
tary material shows that the results from the replication are substan-
tively similar to what we find from the wem: less-educated citizens hold
more negative views of science in democracies than in nondemocracies.

80 See Table A.10 in the supplementary material.
8 Jiang and Yang 2016; Kalinin 2016.
82 See Table A.12 in the supplementary material.
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EvarvuaTing PossiBLE MECHANISMS

Having shown that a discernible gap exists between democracies and
nondemocracies in terms of the less-educated masses’ trust in science,
we next explore several possible mechanisms that may explain that gap.

ReLicious FrREEDOM

'The most obvious explanation that mass trust in science may be lower
in democracies is related to religion. Many observers believe that religion
offers a different, and potentially less rational, type of worldview that
may conflict with the teachings of science.®3 To the extent that democ-
racies are typically more tolerant of religious activities, the influence
of certain religious beliefs could account for the more negative view of
science among the less-educated. A potential challenge to this explana-
tion, however, is that not all religious beliefs are antiscience. The early
development of science, for instance, was inextricably linked to reli-
gious authorities, and sometimes supported by them.®* Recent studies
show that being a believer is compatible with a diverse range of views
on science.®

To evaluate this religion-based mechanism, we construct several
measures for individual- and country-level religiosity. For individual-
level religiosity, we create a binary variable, be/ieve in religion, from a
survey question that asks respondents whether they believe in any reli-
gion. For the country level, we create several variables that measure the
percentage of believers in major religions in a country’s population. We
draw the statistics on national population of believers from the World
Christian Database.®¢ We also use two variables from the V-Dem data-
base, religious freedom and repression of religion, to measure the extent to
which a country tolerates religious activities. We include these variables
and their interactions with education in regression models, and exam-
ine how their inclusion affects the estimate (8) for the main interaction
term (education x democratic exposure).®” A sizable reduction in the
magnitude of 6 would suggest that the included variables play a signif-
icant mediating role.

83 Hofstadter 1963, 47.

8 Brooke 1991.

8 O’Brien and Noy 2015.

8 Johnson and Zurlo 2023.

87 In this part of the analysis, we simplified the regression models by converting the three-level
education variable into a binary indicator, no college education.
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We show the mediation results for religion variables in Table 3. The
first column presents the baseline result (with no mediator) and the
second column includes respondents’self-reported religiosity as the me-
diating variable. We can see that adding individual-level religiosity to
the regression barely moves the estimate of §, suggesting that democ-
racy’s negative impact on the less-educated group’s trust in science may
not work through increasing that group’s religiosity. The next two col-
umns evaluate the mediating role of a country’s religious population for
democracy. Here we see somewhat larger mediation effects, particularly
with respect to the percentage of Christians in the population (column
3). But the absolute share of the total effect being mediated is still quite

TaBLE 3
ALTERNATIVE ExpLaNnaTION: DEMOcCRrACY Is MORE TOLERANT OF RELIGION®

Trust in Science (IRT)

(1) (2) (3) (4
No college x Democratic exposure (after ~ -0.169™ -0.169** -0.155** -0.167**

age 14) (0.046)  (0.046)  (0.054)  (0.062)
Believe in religion 0.018
(0.018)
No college x % Christians -0.135*
(0.066)
No college x % Muslims -0.078
(0.073)
No college x Religious freedom (V-Dem) 0.021
(0.031)
No college x Repression of religion -0.020
(V-Dem) (0.033)
Mediation effect as % of & -0.01 8.38 0.93
Country and birth year—education FE 4 v v v
Country-level controls x education 4 4 4 v
Democracy x individual controls v v v v
Adjusted R? 0.16 0.16 0.16 0.16
Observations 129100 129100 129100 129100

*p<0.1,% p<0.05,™ p < 0.01 (two-tailed test)

*'This table presents the regression results controlling for indicators of individual- and country-
level religiosity. To simplify presentation, we transform the three-level education variable into a binary
indicator for whether a respondent has a college degree. The variables that constitute the interaction
terms are included in the regressions. The specification is otherwise the same as the cross-cohort models
reported in column 4 of Table 1. Standard errors clustered at country level are reported in parentheses.
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limited (about 8 percent).® Overall, these results suggest that although
the spread of religion may play some role in explaining democracies’
lower mass trust in science, religion is unlikely to be the most important
mechanism.

Science LiTERACY

Another possible explanation for this gap is that the apparent differ-
ence in the masses’ attitudes toward science may be rooted in the differ-
ence in their actual knowledge about science. The literature on public
understanding of science has long argued that greater science literacy
contributes to a more positive view of science.®” Researchers note that
in some nondemocracies, especially in communist countries, school
curricula strongly emphasize the natural sciences and mathematics.”
'Therefore, earlier and more intense exposure to these subjects may ex-
plain why the less-educated in nondemocracies develop more trust in
science than their counterparts in democracies.

We evaluate this possibility in several ways. First, we examine ques-
tions in the weM survey that ask respondents to provide a subjective
assessment of their knowledge about science. We fail to find any signif-
icant difference between the less-educated in democracies and nonde-
mocracies in terms of self-reported scientific knowledge.”* Second, we
collect and analyze additional data on students’ performance in sci-
ence and mathematics from the Programme for International Student
Assessment and on the number of medalists in the International Math-
ematical Olympiad.”?> We find no evidence that precollege students in
democracies perform systematically worse in science and mathematics
than those in nondemocracies.” These findings suggest that lower lev-
els of mass science literacy may not be what drives greater mass skepti-
cism of science in democracies.

StaTE ADVOCACY

Our preferred explanation for why less-educated citizens in democracies
hold stronger distrust of science centers on the capacity and incentive of

88 Tn Table A.16, we show that the mediation effect remains limited even when we include interac-
tion terms between individual religiosity and aggregate shares of religious populations.

8 E.g., Bauer, Durant, and Evans 1994; Withey 1959.

% McFadden 1982; Ross 1960.

91 See Figure A.9 in the supplementary material.

°2 International Mathematical Olympiad 2022; OECD 2022.

93 See tables A.17 and A.18 in the supplementary material.
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the state to effectively advocate for science. We provide several pieces
of evidence for this mechanism. First, the argument regarding capacity
suggests that reduced trust in political authority is a key factor limiting
governments’ ability to influence mass opinions about science in de-
mocracies. To evaluate this mechanism, we conduct another mediation
analysis, using respondents’ zrust in government as the mediating vari-
able. This variable is based on the survey question, “How much do you
trust the national government?” Possible answers are (1) “not at all,”
(2) “not much,” (3) “some,” and (4) “a lot.”** We show the results in
Table 4. We see that trust in government is strongly and positively cor-
related with trust in science, and that it mediates about 30 to 37 percent
of the interaction effect of education x democracy on trust in science.
The magnitude of the mediation effect size, of course, needs to be in-
terpreted with caution, as causal identification in mediation analysis
typically requires much stronger assumptions than it does in standard
linear models.” That said, the general patterns of the estimates are still
informative: at least a non-negligible share of the mass distrust of sci-
ence in democracies appears to be attributable to the relatively low level
of trust in government in those countries.

Next, we test whether democratic states indeed have weaker incen-
tives than nondemocratic states to advocate for science because science
is not as crucial a resource for legitimation. To accurately assess a state’s
basis of legitimacy is challenging, but we can draw clues from two
unique data sources. The first is a data set of constitutions. As documents
of foundational political importance, constitutions provide the ruling
political elites a place to articulate what they regard as their key political
missions and the basis upon which their government’s legitimacy rests.”
Our data set draws information from the Comparative Constitution

94 We recognize that the level of expressed political trust may vary systematically across countries.
The cross-cohort model that we use for estimation thus incorporates country fixed effects to account
for unobserved, country-level heterogeneity in the political, cultural, and institutional environment,
and derives estimates exclusively from cross-cohort variation in cumulative exposure to democracy
within each country. The WGM survey has refrained from asking the question about trust in gov-
ernment in a number of countries where it might be deemed politically sensitive, such as Cambodia,
China, Egypt, Kuwait, Laos, Saudi Arabia, Tajikistan, Turkmenistan, the United Arab Emirates, and
Vietnam.

% One important assumption here is sequential ignorability, which requires there to be no unob-
servable confounders affecting both the outcome and the mediator conditional on treatment status and
covariates; Imai, Keele, and Yamamoto 2010. In our case, this assumption might be violated if one’s
trust in government and trust in science are both influenced by a common propensity to trust other
individuals or groups—that is, generalized trust. To address this possibility, we conduct additional me-
diation analyses using several variables that measure respondents’ trust in individuals or entities other
than the government. We learn that these nonpolitical trust variables mediate a much smaller share of
the total interactive effect than does the political trust variable (see Table A.19 in the supplementary
material).

9 Maddox 1982.
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TABLE 4
MebiaTtioN Errect oF Poriticar TrusT?

Trust in Science (IRT)

1) ) (3) (4) (5) (6)

No college x democratic -0.142*  -0.100*
exposure (measure A) (0.049) (0.040)

No college x democratic -0.012** -0.008*
exposure (measure B) (0.004)  (0.003)

No college x democratic -0.241* -0.151
exposure (measure C) (0.104) (0.085)

Mediator: trust in 0.328™* 0.327** 0.325**
government (0.010) (0.010) (0.010)

Mediation effect as % of & 29.67 30.93 37.43

Country and birth year— v v v v v v
education FE

Country-level controls x v v v v v v
education

Democracy x individual v v v v v v
controls

Adjusted R? 0.15 0.27 0.15 0.27 0.16 0.27

Observations 120723 120723 120723 120723 122507 122507

*p<0.1,* p<0.05,™ p < 0.01 (two-tailed test)

'This table presents the results of the mediation effect of political trust on the relationship between
democracy and trust in science. The first two columns use a democratic exposure variable constructed
from the binary polity measure (measure A); columns 3 and 4 switch to the continuous polity score
(measure B); and columns 5 and 6 use the electoral democracy index from V-Dem (measure C).
The specification is otherwise the same as the cross-cohort models reported in column 4 of Table 1.
Standard errors clustered at country level are reported in parentheses.

Project, which provides the full text of the most recent constitutions
of more than 150 countries, along with standardized labels to denote
sections of constitutions that discuss certain topics, such as motives, na-
tional motto, and references to solidarity/art/science/religion.”” We fo-
cus specifically on the “reference to science” label, and examine how its
frequency in constitutions varies by regime type.98

The second data source that we use is an original data set of national
honors and decorations that governments award to domestic and for-
eign civilians. Apart from being a nonmonetary reward for individu-
als’ extraordinary public services, national honors are also an important
means for a state to create public role models and signal to citizens the

%7 Elkins, Ginsburg, and Melton 2009.
%8 For examples of texts with this label, see Section B.1 in the supplementary material.
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kinds of work and professions that it values.”” We construct an extensive
list of (nonmilitary) high-level government honors and their recipients
using Wikidata, an online database that gathers structured information
from Wikipedia.l® The list contains 541 different orders, decorations,
and honorary titles from eighty countries. Between 1970 and 2018, a
total of 26,221 individuals received these awards; of that number, 16
percent were scientists or worked in science-related professions.!%! We
aggregate the information into a panel data set that records the per-
centage of national honors given to scientists in each country-year spell.

Table 5 presents the results from our analyses of constitutional texts
and national honors.!?2 The first column reports the bivariate relation-
ship between a binary indicator of regime type and the frequency of
constitutional references to science (per thousand words). The second
column controls for a country’s economic and population sizes. We also
include region and promulgation-year fixed eftects to account for unob-
served region- and time-specific heterogeneity in constitutional content.
Columns 3 and 4 switch to two alternative measures of democracy: a
continuous measure from V-Dem and a three-level discrete measure
from the Freedom House rating. Results from the four models consis-
tently show that democracies are less likely to refer to science in their
constitutions than are nondemocracies. The estimated difference is sub-
stantial: the average constitution makes about 0.14 references to science
per thousand words; the reduction in frequency under democracy is
thus about 56 to 65 percent of the sample mean.

In columns 5 to 8, we repeat the same analysis using the share of na-
tional honors to scientists as the dependent variable. Consistent with what
we find in constitutions, we see that scientists also make up a smaller

% Frey 2007.

100 Vrandeci¢ and Krétzsch 2014. Wikidata organizes information based on two basic concepts:
“item,” which represents topics, concepts, or objects; and “property,” which represents the connection
type between two items. We located all items whose property is “award” and manually went through
them to identify awards granted to civilians by national governments (national honors). We then que-
ried Wikidata to obtain information about every individual who was awarded national honors. For
more details, see the Concept section at https://en.wikipedia.org/wiki/Wikidata.

101 We define scientists as individuals who conduct research in natural sciences, medicine, or en-
gineering. The coding is based on information from each individual’s Wikidata occupation property
(property code: P106).

102 These results provide evidence on how democracy affects indicators of states’ willingness to
publicly advocate for science. Technically, a full-fledged mediation analysis would also need to show
the effect of state advocacy on the public’s trust in science. However, the second step is challenging
with our current design because (1) some indicators of state advocacy have limited sample coverage,
and (2) precisely pinning down each cohort’s exposure to advocacy outcomes—that is, constitutions
and national honors—is difficult. In Table A.21 in the supplementary material, we provide suggestive
evidence that a country’s overall public trust in science is positively correlated with the cumulative share
of scientist recipients in national honors.


https://en.wikipedia.org/wiki/Wikidata
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percentage of national honor recipients in democracies than in non-
democracies. The difference amounts to about 45 to 70 percent of the
sample average, which is similar to the estimated gap in constitutional
references. Moreover, as columns 4 and 8 make clear, both “free” and
“partially free” systems put less effort into publicly honoring scientists
than do systems labeled as “not free.” One interpretation of this pattern
is that both democracies and hybrid regimes subscribe to similar pro-
cedural principles of political legitimacy that rely on holding elections,
whereas closed regimes may more often have to resort to the rational
authority of science for legitimacy because electoral input is absent.1®
Overall, these results help to confirm a crucial aspect of our argument
that democratic states are less keen than nondemocratic states to pub-
licize science as a means of legitimation.

CONCLUSION

In many democracies, the covip-19 pandemic has turned out to be a
struggle not only between humans and the virus, but also between science
and its skeptics. The widespread public distrust of science that we ob-
serve under major contemporary democracies is puzzling in light of the
public’s long-held belief in the close and natural connection between
scientific reason and open society. We address this puzzle by arguing that
democratic governments may face certain comparative disadvantages in
helping science to maintain a positive public image. These disadvantages
stem both from greater public suspicion toward political authorities
themselves and from states’ relatively weaker dependence on science as
a source of political legitimacy. Our empirical analysis of a global sur-
vey confirms that less-educated citizens in democracies are significantly
more skeptical of science than are their counterparts in nondemocracies.
We also provide suggestive evidence that certain changes in the basis of
legitimacy for the state and in public perceptions of government cred-
ibility are more central in explaining this increase in skepticism than
other plausible explanations, such as preference falsification, the spread
of religion, or differences in scientific literacy.

An important qualification to our findings, of course, is that greater
trust in science does not always mean a better understanding of it.
This qualification is especially relevant for the less-educated citizens in

103 T evitsky and Way 2010.
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nondemocracies, whose favorable opinions of science are often formed
on the basis of information and cues supplied by the state or its as-
sociated organizations. The lack of critical reflection means that this
group may be misled into believing false narratives or pseudo-scientific
theories that purport to follow scientific principles. One example of
such blind trust in science is China’s Qigong fever in the 1980s, when
folk magic and claims of supernatural abilities gained wide popularity
among the masses after the government publicly endorsed their “scien-
tific values.”104

'This caveat aside, our finding that mass skepticism of science is greater
in more democratic polities is still a cause for grave concern. Even rel-
atively uncritical trust in science could sometimes be useful for coor-
dinating public responses in times of emergency. For instance, many
lives might have been saved at the start of the covip-19 pandemic if
more citizens in major democracies had chosen to trust, rather than
challenge, public health guidelines about social distancing and mask-
wearing. On a more worrying note, the masses’ deteriorating trust in
science may also threaten the long-term vitality of both science and
democracy. A public hostile to science might demand the withdrawal
of public funding for basic research, or support government policies
that lack scientific merit. The growing influence of antiscience super-
stition and conspiracy theories, furthermore, could make it difficult to
carry out reasoned, fact-based debates about public affairs, which are
essential to the health of a democracy.

What can be done to address the masses’ trust deficit with science in
contemporary democracies? When state advocacy is inadequate, non-
state actors, such as academic institutions, NGOs, and scientists them-
selves, could become more active in reaching out to the public and more
skillful in crafting their messages. But private initiatives, however useful
and important, can only get us so far. To the extent that few private in-
stitutions can match the state in its scope of authority and the resources
that it commands, a fundamental solution would still require the state
itself to first regain the public’s trust, and then be willing to play a more
significant role than it currently does in steering and maintaining pub-
lic consensus on basic facts and core values. The scientific potential of a
liberal society may be better fulfilled when individual-level skepticism
can be somewhat balanced out by a strong collective ethos that recognizes
and respects the value of science.

104 Palmer 2007.



770 WORLD POLITICS

SUPPLEMENTARY MATERIAL

Supplementary material for this article can be found at http://muse.jhu.edu/reso
Ive/206.

Data

Replication files for this article can be found at https://doi.org/10.7910/DVN
/RGOOCG.
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