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Abstract

This paper studies the spatial and time series patterns of religious liberty across countries

and estimates its effect on measures of human flourishing. First, while there are significant

cross-country differences in religious liberty, it has declined in the past decade across coun-

tries, particularly among countries that rank higher in economic freedom. Second, countries

with greater religious liberty nonetheless exhibit greater levels of economic freedom, partic-

ularly property rights. Third, using micro-data across over 150 countries in the world

between 2006 and 2018, increases in religious freedom are associated with robust

increases in measures of human flourishing even after controlling for time-invariant charac-

teristics across space and time and a wide array of time-varying country-specific factors,

such as economic activity and institutional quality. Fourth, these improvements in well-being

are primarily driven by improvements in civil liberties, such as women empowerment and

freedom of expression.

Introduction

THE UNITED STATES WAS FOUNDED by individuals fleeing religious persecution from the Anglican

church in Great Britain. These individuals who initially settled the country, and eventually the

Founding Fathers, not only did not distinguish between civil and religious liberty, but also

viewed religious liberty as humanity’s most fundamental form of freedom [1].

While there is a large literature on the effects of regulation and property rights on economic

and social development, there is a much smaller literature on the role of religious liberty.

This comes at a time when nearly 80% of people throughout the world live in a “religiously

restricted environment,” prompting the Department of State, and the United States at large, to

champion religious liberty as a national and economic security priority [2].

Descriptive evidence suggests that countries with greater religious liberty have greater levels

of economic development [3, 4]. However, whether such a relationship is causal is a challeng-

ing question because of two confounding forces that move in opposite directions. On one

hand, countries with greater religious liberty may also have better economic institutions, like

property rights, that promote economic development and human flourishing [5–7]. On the

other hand, religious affiliation is negatively associated with economic growth [8, 9]. The pri-

mary contribution of this paper is to explore whether such a plausibly causal relationship
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between religious liberty and well-being exists. Fig 1 provides suggestive evidence that the

answer is yes: the countries that experienced the greatest growth in religious liberty between

2006 and 2018 also experienced the greatest growth in human flourishing, which we define

and investigate in the paper ahead.

The first part of the paper documents two stylized facts about religious liberty and its corre-

lation with various measures of economic development using the Gallup World Poll, the Vari-

eties of Democracy (“V-Dem”), and the World Bank. First, the average (median) country has

experienced an 8% (13%) decline in religious liberty between 2006 and 2018. These declines

are, perhaps counterintuitively, concentrated among countries with greater economic free-

dom, especially those with stronger property rights. Second, a strong positive correlation

between religious liberty and economic freedom nonetheless exists in the cross-section, which

is related with a large literature on the role of institutions for economic development [7, 10].

These results are also consistent with prior literature that religious freedom is positively associ-

ated with almost all of the pillars of global competitiveness in the World Economic Forum’s

Global Competitiveness Index [3, 4], suggesting that religious liberty is a prerequisite, or at

least a complementary factor, for other forms of economic development and economic

freedom.

The second part of the paper quantifies a plausibly causal effect of religious liberty on

human flourishing. Using year-to-year variation in changes in the social and governmental

regulation of religion between 2006 and 2018, a standard deviation (sd) increase in religious

liberty is associated with a 0.03 percentage point (pp) rise in the probability that an individual

is thriving and a 0.08sd rise in individual well-being. These improvements in human flourish-

ing are concentrated among religious minorities. To put these estimates in perspective, since

only 26% of the sample reports that they are thriving, the marginal effect of a standard devia-

tion change in religious liberty—equivalent to transforming a country like Russia into the

United States—amounts to approximately an 11% increase in the share of thriving individuals.

The baseline specification controls for not only country and year fixed effects, but also a

wide array of demographic and country-specific time-varying factors, such as economic

growth and institutional quality. While these controls help mitigate the concern that there are

unobserved shocks affecting human flourishing that are also correlated with religious liberty,

they may fail to control for the potential negative association between economic growth and

religious affiliation that has been suggested in prior literature. As an alternative identification

strategy, I exploit plausibly exogenous historical variation in the exposure of missionaries

across countries [11]. The identifying assumption is that exposure to missionaries prior to

1923 increases the probability that a country has more egalitarian norms governing religious

liberty today, but does not affect human flourishing through other channels besides religious

liberty. The resulting estimates are larger than the least squares estimates, suggesting that the

baseline provides a lower bound.

These results could be consistent with at least one of three different mechanisms. First, reli-

gious liberty could lead to an increase in well-being through its effects on democratic gover-

nance and freedom of expression since individuals are empowered to believe what they want

and participate in the civics process. Second, by placing an emphasis on religious pluralism

and competition among different worldview for the pursuit of truth, it could lead to greater

educational attainment. Third, it could reduce the probability of entering into civil war and

other forms of armed conflict. Using additional data on these country-specific outcomes

between 1995 and 2018, the results are primarily consistent with the first mechanism: increases

in religious liberty affect well-being through its effects on democratic governance and freedom.

For example, there are economically and statistically strong positive associations between reli-

gious liberty and civil liberties, women empowerment, access to justice, and freedom of
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expression, as well as some negative associations with public and political corruption even

after controlling for time-varying measures of economic performance and both country and

year fixed effects. These results are consistent with contributions on the complementarity of

social capital and democratic institutions [12–14].

This paper contributes to two literatures. The first investigates the role of institutions on

economic development [15]. Although an active debate remains over the exact quantitative

effects of institutions on economic development, there is causal evidence documenting the

importance of property rights [7], regulation [16], and the adverse consequences of colonial-

ism [6, 10] for economic development. There is also a large political science literature about

the effects of democratic institutions on stability [17] and economic growth [18].

However, beyond these empirical investigations of political and economic institutions,

there is a much smaller literature about the effects of religious institutions on measures of

human flourishing and economic development [19]. This paper contributes to an ongoing

debate about the effects of religious pluralism on religious vitality. Some evidence supports

“the supply-side view”—that greater religious pluralism was associated with greater church

attendance in the United States [20–22] and across the world [23–26]—a vigorous debate

remains over whether the relationship is negative [27–29] or potentially null [30]. By finding

that increases in religious liberty lead to increases in human flourishing, this paper provides

new microeconomic evidence consistent with the supply-side view that religious participation

and well-being thrive under pluralism.

The second literature investigates the effect of culture (e.g., religious affiliation) and institu-

tions on economic development [31]. There has been a general recognition that religious prac-

tices and beliefs affect economic activity at a microeconomic level [32], ranging from

Fig 1. Motivating evidence on religious liberty and human flourishing. Sources: Gallup World Poll, Varieties of

Democracy, 2006-2018. The figure reports the population-weighted association between the 2006-2018 growth rate in

religious liberty and the share of individuals who report that they are thriving. This measure of thriving is generated

based on having a response of 7 or higher on a 10-point scale about current life satisfaction and having a response of 8

or higher on a similar 10-point scale about expected future life satisfaction in 5 years (see Table 1).

https://doi.org/10.1371/journal.pone.0239983.g001
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subjective well being [33] to criminal activity [34] and educational attainment [35]. These the-

ories also have aggregate implications, including whether religious affiliation is associated with

economic growth on a panel of countries [8]. Similarly, motivated by evidence that more reli-

gious people tend to be more trusting and more trustworthy [36], some have found that reli-

gious affiliation is negatively associated with attitudes about innovation [37]. However, causal

inference has been challenging [38].

Using plausibly exogenous fluctuations in the lunar cycle and the resulting hours in a day,

one study found a negative association between fasting during Ramadan and economic growth

[9]. While the identification strategy allows for a more causal interpretation than traditional

estimates, one limitation is that the identifying variation comes from only small movements in

the hours available each day, making it challenging to extrapolate out of sample. Moreover,

their analysis is restricted to the set of Muslim adherents across countries. This paper contrib-

utes to the ongoing debate about the economic effects of religious affiliation by focusing more

broadly on religious liberty, which is important for protecting against religious persecution

[39]. Moreover, this paper draws on much more comprehensive data that covers over 150

countries annually for over a decade, contrasting with prior studies that have used the World

Values Survey (WVS), which covers roughly 50 countries with smaller samples and fewer

questions that reflect the concept of human flourishing [40].

The structure of the paper is as follows. Section 2 introduces the new data and measurement

strategy. Section 3 describes the empirical strategy and presents the main results. Section 4

investigates the mechanisms behind this result. Section 5 concludes.

Data, measurement, and key patterns

Repeated cross-section of well-being (2006-2018)

The primary dataset in this analysis is the World Gallup Poll, which contains surveys from

over 150 countries that make up 98% of the world’s population based on randomly selected

and nationally representative samples. While these surveys are launched multiple times a year

in most countries, all countries have the survey administered at least once, barring severe

extenuating circumstances. The baseline empirical specification pools all countries together,

but the results are robust to restricting the sample to countries observed at least 11 times, as

well as to a fully balanced panel, although the standard errors rise marginally. (The matched

data includes responses from 156 countries observed for at least five years between 2006 and

2018 with between 290 and 11,420 respondents within a given year depending on the country.

Roughly 80% of countries are observed at least 11 times and 47% are observed all 13 years.)

Survey questions are designed to cover a wide array of key indicators, including law & order,

food & shelter, job creation, migration, financial well-being, personal health, civic engagement,

and evaluative well-being.

Each questionnaire is translated into the major conversational language in each country. To

maximize accessibility, two approaches can be used. The first approach involves completing

two independent translations with an independent third party who also has some knowledge

of survey research methods who adjudicates the differences. A professional translator will sub-

sequently translate the final version back into the source language. The second approach

involves using a translator to translate the survey into the target language and an independent

translator back into the source language. An independent third party with knowledge of survey

methods will review and make any final translation modifications. Interviewers for each coun-

try are instructed to follow the script and not to deviate from the translated language.

Gallup selects quality vendors with experience in survey design and implementation with

in-depth training sessions with local field staff prior to the start of data collection. Gallup also
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follows ESOMAR standards for quality control. A supervisor accompanies each interviewer

for one full interview within the first two days of interviewing and the supervisor accompanies

interviews on a minimum of 5% of subsequent interviews. Interviewers re-contact a minimum

of 15% of households to ensure correct execution of random route procedures and within-

household selection. Telephone surveys are used in countries where coverage represents at

least 80% of the population. Information that is gathered is also standardized so that it is com-

parable across countries, e.g., education (elementary, secondary, and tertiary) and income.

Table 1 enumerates the questions used in the survey design to measure well-being. Two

main measures are employed. The first is an indicator for whether an individual reports that

they are thriving. As Table 1 describes, individuals are surveyed on a scale of 0 to 10 about

their current and expected future (in five years) life satisfaction. If an individual reports at least

a 7/10 on current life satisfaction and at least an 8/10 on expected future life satisfaction, they

are classified as thriving. The second conducts a principal component analysis (PCA) over

four standard normal measures of subjective well-being: daily experience, optimism, positive

experience, and negative experience. The resulting latent index extracts the common signal

among each of these four measures, which is more likely to reflect the broader concept of

human flourishing [40]. Nonetheless, the results are statistically indistinguishable from those

obtained from a simpler heuristic, like the unweighted average across each of the four sub-

indices, is used.

Both these measures are comparable with the measures of happiness from the World Values

Survey. For example, some use an indicator for whether an individual reports “quite happy” or

“very happy” in response to the question: “Taking all things together, would you say you are:

not at all happy, not very happy, quite happy, very happy?” [9]. Similarly, some also create an

indicator for whether the respondent reports a value above 5 in response to the question “How

satisfied are you with your life as a whole these days,” which is asked on a numerical 10-point

scale. In this sense, while the Gallup data provides several comparable measures to the WVS, it

also provides a wide range of additional responses about institutions, human flourishing, and

religious affiliation.

Time-varying measure of religious liberty and institutions

While there are several sources of information on religious liberty available, like the Pew

Research Center’s measurement of government restrictions and social hostilities [41], the

Varieties of Democracy (“V-Dem”) has emerged as the first attempt to measure a wide array of

cross-country institutional characteristics on a consistent and continuous basis year-after-year

using a combination of state-of-the-art statistical methods and expert elicitation [42].

Unlike standard approaches that produce an index based on the response to specific ques-

tions, V-Dem treats each measure as an inherently latent variable that (approximately five)

expert raters only observe manifestations of in a noise environment. This approach, known as

differential item functioning (DIF), perceive latent regime characteristics that map into ordinal

scales in V-Dem. Recognizing that each expert will interpret questions differently, V-Dem

allows for the possibility that raters apply different thresholds when they map their perceptions

of latent traits into ordinal ratings for each of the different measures. As long as the errors in

each of these measurements are uncorrelated with each other, the covariance across them will

identify the latent distribution.

One concern with this approach is that experts may vary in non-random ways across coun-

tries. For example, if countries with lower productivity attract lower quality experts, then the

ratings for some countries might be lower than others and correlate in unobserved ways with

human flourishing. However, because V-Dem allows raters to apply different thresholds when
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they map their perceptions into the ordinal scales, V-Dem produces a standard deviation of

each measurement, which can serve as a control for potential classical or non-classical mea-

surement error in the index of interest.

This paper focuses on the measurement of one specific index from V-Dem: religious liberty.

The survey question on religious liberty asks about “the extent to which individuals and groups

Table 1. Definitions of human flourishing measures.

Variable index Definition

Thriving The Thriving Index measures respondents perceptions of where they stand on a ladder scale

with steps numbered from 0 to 10, where “0” represents the worst possible life and “10”

represents the best possible life. Individuals are “thriving” if they say they presently stand on

step 7 or higher of the ladder and expect to stand on step 8 or higher five years from now. Please

imagine a ladder, with steps numbered from 0 at the bottom to 10 at the top. The top of the

ladder represents the best possible life for you and the bottom of the ladder represents the worst

possible life for you. On which step of the ladder would you say you personally feel you stand at

this time? Individuals who rate their current lives a “7” or higher AND their future an “8” or

higher are “thriving.” Individuals are “suffering” if they report their current AND future lives as

a “4” and lower.

Daily Experience The Daily Experience Index is a measure of respondents’ experienced well-being on the day

before the survey. The index provides a real-time, composite measure of respondents’ positive

and negative experiences. (i) Did you feel well-rested yesterday? (ii) Were you treated with

respect all day yesterday? (iii) Did you smile or laugh a lot yesterday? (iv) Did you learn or do

something interesting yesterday? (v) Did you experience the following feelings during a lot of

the day yesterday? How about enjoyment? (vi) Did you experience the following feelings during

a lot of the day yesterday? How about physical pain? (vii) Did you experience the following

feelings during a lot of the day yesterday? How about worry? (viii) Did you experience the

following feelings during a lot of the day yesterday? How about sadness? (ix) Did you experience

the following feelings during a lot of the day yesterday? How about stress? (xi) Did you

experience the following feelings during a lot of the day yesterday? How about anger?

Optimism The Optimism Index measures a respondent’s positive attitude for the future. Specifically,

respondents are asked whether certain aspects of their life are getting better or getting worse. (i)

Right now, do you feel your standard of living is getting better or getting worse? (ii) Right now,

do you think that economic conditions in the city or area where you live, as a whole, are getting

better or getting worse? (iii) Please imagine a ladder, with steps numbered from 0 at the bottom

to 10 at the top. The top of the ladder represents the best possible life for you and the bottom of

the ladder represents the worst possible life for you. Just your best guess, on which step do you

think you will stand in the future, say about five years from now?

Positive
Experience

The Positive Experience Index is a measure of experienced well-being on the day before the

survey. Questions provide a real-time measure of respondents’ positive experiences. (i) Did you

feel well-rested yesterday? (ii) Were you treated with respect all day yesterday? (iii) Did you

smile or laugh a lot yesterday? (iv) Did you learn or do something interesting yesterday? (v) Did

you experience the following feelings during a lot of the day yesterday? How about enjoyment?

Negative
Experience

The Negative Experience Index is a measure of experienced well-being on the day before the

survey. Questions provide a real-time measure of respondents’ negative experiences. (i) Did you

experience the following feelings during a lot of the day yesterday? How about physical pain? (ii)

Did you experience the following feelings during a lot of the day yesterday? How about worry?

(iii) Did you experience the following feelings during a lot of the day yesterday? How about

sadness? (iv) Did you experience the following feelings during a lot of the day yesterday? How

about stress? (v) Did you experience the following feelings during a lot of the day yesterday?

How about anger?

Sources: Gallup World Poll, 2006-2018. The table documents the survey questions used for measuring human

flourishing as done by the empirical strategy. Index scores are calculated among individuals. For each individual, the

items are recoded so that positive answers are scored as a “1” and all other answers (including don’t know and

refused) are scored as a “0.” If a record has no answer for an item, then that item is not eligible for inclusion in the

calculations. An individual record has an index calculated if it has at least four out of five valid scores (0 or 1). Or, in

the case where there are 10 items, at least 8 must be answered (daily experience); in the case where there are 3 items,

2 must be answered (optimism); in the case where there are 5 items, 4 must be answered (positive and negative

experience).

https://doi.org/10.1371/journal.pone.0239983.t001
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have the right to choose a religion, change their religion, and practice that religion in private

or in public as well as to proselytize peacefully without being subject to restrictions by public

authorities.” Table 2 documents the ordinal scale that range between zero and four, together

with the corresponding responses from the experts who are being surveyed.

This approach is a form of item response theory (IRT), which provides ways for dealing

with disagreement among experts over inherently subjective assessments. Although they are

much more complex than simple heuristics, like an average across survey respondents, they

exhibit much better performance [43]. One reason is the ability to control and explicitly model

survey respondent reliability. Because experts in the V-Dem survey answer multiple questions,

multiple answers that deviate from the norm will produce a lower reliability, thereby generat-

ing lower weights in the inclusion of the respondent’s answer in the overall score.

To understand how these data compare with more conventional sources that are only avail-

able in the cross-section (i.e., not panel), Fig 2 plots the V-Dem measure of religious liberty

with the two indices of government restrictions and social hostilities from the Pew Research

Center. These variables are presented in their standard normal form with a mean of zero and

standard deviation of one. Not surprisingly, there are strong negative correlations between the

two, particularly between government restrictions and V-Dem (with a correlation of -0.77).

The fact that the V-Dem data is negatively correlated with both of these indices suggests that it

is capturing features of both formal government policies that restrict religion and informal

social hostilities that create pressure against religious freedom and pluralism.

World bank panel of country characteristics

The main supplementary data is from the World Bank, which contains time-varying country

economic and demographic characteristics, such as GDP and employment growth, and the

Heritage Foundation Index of Economic Freedom, which contains time-varying country

Table 2. Measuring religious liberty across countries.

Rating Response

0 Not respected by public authorities. Hardly any freedom of religion exists. Any kind of religious practice is

outlawed or at least controlled by the government to the extent that religious leaders are appointed by and

subjected to public authorities, who control the activities of religious communities in some detail.

1 Weakly respected by public authorities. Some elements of autonomous organized religious practices exist

and are officially recognized. But significant religious communities are repressed, prohibited, or

systematically disabled, voluntary conversions are restricted, and instances of discrimination or

intimidation of individuals or groups due to their religion are common.

2 Somewhat respected by public authorities. Autonomous organized religious practices exist and are

officially recognized. Yet, minor religious communities are repressed, prohibited, or systematically

disabled, and/or instances of discrimination or intimidation of individuals or groups due to their religion

occur occasionally.

3 Mostly respected by public authorities. There are minor restrictions on the freedom of religion,

predominantly limited to a few isolated cases. Minority religions face denial of registration, hindrance of

foreign missionaries from entering the country, restrictions against proselytizing, or hindrance to access to

or construction of places of worship.

4 Fully respected by public authorities. The population enjoys the right to practice any religious belief they

choose. Religious groups may organize, select, and train personnel; solicit and receive contributions;

publish; and engage in consultations without undue interference. If religious communities have to register,

public authorities do not abuse the process to discriminate against a religion and do not constrain the right

to worship before registration.

Sources: Varieties of Democracy. The table reports the potential responses from expert solicitations in response to

the question “is there freedom of religion?”

https://doi.org/10.1371/journal.pone.0239983.t002
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measures of institutional quality. Comparable with the Fraser Institute, these variables are

important for not only controlling covariates in the main regression, but also determining

mediating influences [44]. For example, changes in economic growth are often precipitated by

changes in economic freedom [45].

Does religious liberty simply proxy for other, more traditional measures of institutional

quality? While the next section will explore some bivariate correlations, Table 3 begins by esti-

mating cross-sectional regressions of religious liberty on various dimensions of economic free-

dom (as z-scores), controlling for a few time-varying country characteristics, such as GDP

growth and population. Here, overall economic freedom consists of four categories: rule of law

(property rights, government integrity, judicial effectiveness), government size (government

spending, tax burden, fiscal health), regulatory efficiency (business freedom, labor freedom,

Fig 2. Comparison of varieties of democracy and Pew research data. Sources: Varieties of Democracy (“V-Dem”)

Pew Research Center, 2007, 2016, 2017. The figures plots the standardized z-scores of religious liberty from V-DEM

and government restrictions and social hostilities from the Pew Research Center.

https://doi.org/10.1371/journal.pone.0239983.g002
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monetary freedom), and open markets (trade freedom, investment freedom, and financial

freedom).

There is a strong positive association for each of these measures: a 1sd rise in overall eco-

nomic freedom is associated with a 0.24sd rise in religious liberty, conditional on controls.

Interestingly, property rights are most closely correlated with religious liberty. In fact, it is the

only characteristic of economic freedom that systematically enters in a statistically and eco-

nomically significant way across specifications, particularly in column 6 where each dimension

is included as a control. These results suggest that, while economic freedom is correlated with

religious liberty, the latter is detecting a fundamentally different dimension of institutional

quality, consistent with existing cross-sectional evidence [4].

While religious liberty is correlated with other measures of institutional quality, it is cap-

turing systematically different features across countries. Using an average between 1995 and

2018, Fig 3 plots population-weighted correlations between standardized religious liberty

and four measures of institutions: property rights, government integrity, business freedom,

and labor freedom. The strongest correlation is between religious liberty and property rights,

which is 0.67 (Panel A), suggesting that areas with stronger ownership over property rights

also exhibit greater religious liberty. The correlations with government integrity and busi-

ness freedom are 0.43 and 0.51 (Panels B and C), respectively. (The corresponding popula-

tion-weighted correlation with the logarithm of per capita GDP is 0.30.) These results are

consistent with prior literature that religious freedom is positively associated with almost all

Table 3. Religious liberty and economic freedom, 1996-2018.

Religious liberty (z-score)

(1) (2) (3) (4) (5) (6)

Economic freedom (z-score) .24��� .06

[.06] [.14]

Property rights (z-score) .25��� .48��

[.07] [.19]

Government integrity (z-score) .19��� -.18

[.06] [.12]

Judicial effectiveness (z-score) .18�� -.07

[.09] [.13]

Business freedom (z-score) .13�� -.08

[.06] [.12]

GDP growth -1.19�� -.84 -.89 -.21 -.89 -1.20

[.51] [.53] [.54] [3.38] [.54] [2.72]

log(Population) .00 -.00 -.00 -.05 -.00 -.03

[.04] [.04] [.04] [.05] [.04] [.05]

Agricultural share 1.75�� 1.85�� 1.79�� 2.78��� 1.86�� 3.34���

[.85] [.85] [.88] [1.03] [.86] [1.01]

Services share 2.11� 2.13� 2.15� 3.71��� 2.50�� 4.26���

[1.20] [1.20] [1.26] [1.41] [1.20] [1.32]

R-squared .32 .32 .30 .25 .29 .31

Sample Size 3539 3550 3562 317 3561 311

Country Controls Yes Yes Yes Yes Yes Yes

Sources: Heritage Foundation, Varieties of Democracy, 1996-2018. The table reports the coefficients associated with regressions of standardized religious liberty on

measures of standardized institutional quality, controlling for time-varying country measures of demographics and economic productivity. Standard errors are clustered

at the country-level and observations are unweighted.

https://doi.org/10.1371/journal.pone.0239983.t003
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of the pillars of global competitiveness in the World Economic Forum’s Global Competitive-

ness Index [3, 4].

Moreover, the V-Dem data contains significant within-country variation. To provide a

characterization of this variation, Fig 4 plots the distribution of growth rates in religious liberty

indices between 2006 and 2018 across countries. However, there has been a large decline in

religious liberty over these years—a mean of 8.1% and a median of 13.25%. Importantly, how-

ever, the fact that there is such wide variation (standard deviation = 0.57) is important for the

identification strategy, which exploits year-to-year changes in religious liberty and human

flourishing.

Fig 3. Religious liberty and heritage index of economic freedom correlations. Sources: Varieties of Democracy and

Heritage Foundation. The figure plots the population-weighted relationship between standard normal measures of

religious liberty and institutional quality measured with property rights and labor market freedom. These indices are

standardized based on their 1995-2018 average.

https://doi.org/10.1371/journal.pone.0239983.g003
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What countries have experienced greater declines in religious liberty over others? Perhaps

surprisingly, more developed countries have. Fig 5 investigates the relationship between

growth in religious liberty over 2006-2018 and two measures of economic development: the

strength of property rights and the logarithm of GDP per capita. While growth in religious lib-

erty exhibits a -0.18 correlation with the strength of property rights, it has a 0.13 correlation

with logged GDP per capita. This suggests that, while religious liberty generally expanded in

more economically developed countries, it still declined in many countries that tend to rank

higher in property rights and the rule of law. For example, Denmark exhibited a 55.6% decline,

France a 38.9% decline, the United States a 35.1% decline, and the United Kingdom a 24.9%

decline.

Methodological approach

There is now robust evidence on the cross-sectional correlation between measures of eco-

nomic development & well-being and religious liberty [3, 4, 46]. While these studies have gen-

erally controlled for various country-specific factors, ranging from tax rates to economic

activity, such a correlation could still reflect confounding factors that prevent a causal interpre-

tation. This section now outlines a more rigorous approach for causal identification. The main

empirical specification, pooling countries observed from 2006 to 2018, examines whether

increases in religious liberty are associated with increases in measures of human flourishing

through panel regressions of the form:

WBict ¼ gRLct þ bDit þ aXct þ Zc þ lt þ �ict ð1Þ

where WB denotes the measures of subjective well-being, RL denotes a standardized measure

of religious liberty, D denotes a vector of individual demographic characteristics, X denotes a

Fig 4. Distribution in growth in religious liberty, 2006-2018. Sources: Varieties of Democracy. The figure plots the

distribution of growth rates in the religious liberty index between 2006 and 2018 across countries. The sample is

trimmed so that there is no observation with a growth rate above 300% or below -300%.

https://doi.org/10.1371/journal.pone.0239983.g004
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vector of country-level economic and industry factors, and η and λ denote fixed effects on

country and year. To control for measurement error in religious liberty, I also control for the

standard deviation of the religious liberty measure. Consistent with the view that measurement

error is likely to attenuate the estimates, the results are less statistically significant absent the

standard deviation inserted as a control. Standard errors are clustered at the country-level

[47].

The inclusion of country and year effects is important for identification since countries

vary in remarkably different ways that are often difficult to measure, namely the role of institu-

tions on economic development [6, 10, 18]. In addition to individual demographic characteris-

tics that control for differences in well-being (gender, age, number of children, and education

Fig 5. Growth in religious liberty and measures of economic development. Sources: Varieties of Democracy, World

Bank, and Heritage Foundation. The figure plots the population-weighted relationship between the growth in religious

liberty between 2006 and 2018 and an index of property rights and GDP per capita (averaged over 2006 and 2018

levels.

https://doi.org/10.1371/journal.pone.0239983.g005
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fixed effects), the inclusion of time-varying country-specific factors, such as GDP growth and

industry composition, purges variation in economic activity that could coincide with both

political liberalization and human flourishing. For example, if GDP growth increases, then

subjective well-being will rise at the same time that political leadership could feel less com-

pelled to regulate religion. Similarly, differences in the agricultural and services employment

shares is correlated with a country’s stage of economic development. Moreover, to address the

possibility that political reforms coincide with economic reforms, indices of property rights,

business freedom, and labor freedom from the Heritage Foundation’s Index of Economic

Freedom are included as controls.

The identifying assumption in Eq 1 is that unobserved shocks to individual well-being are

uncorrelated with changes in religious liberty, conditional on various time-varying individual

and country characteristics. While prior literature has often taken government and social regu-

lations over religion as exogenous (e.g., [8]), Eq 1 may still produce biased estimates for two

reasons. First, to the extent there are other unobserved determinants of well-being that are not

captured by the country-specific controls, then estimates of γ are upwards biased. Second,

given prior research that has found a negative association between measures of religious affilia-

tion and economic growth [8, 9], increases in religious liberty could lead to increases in reli-

gious affiliation, producing downwards bias on γ. These combined forces imply that the naive

estimates may be either upwards or downwards biased depending on the strength of one force

over another.

Although the country-specific controls are fairly detailed, I also pursue an alternative iden-

tification strategy that exploits plausibly exogenous variation in historical exposure to mission-

aries [11, 48, 49]. In particular, Robert Woodberry constructed a dataset with 143 countries,

containing information on the number of Christian missionaries through the 1925 World Mis-
sionary Atlas [11]. Drawing on his measure of missionary exposure, measured through both

Protestant and Catholic missionaries per 10,000 individuals in 1923, I find a strong relation-

ship between them and religious liberty averaged between 2006 and 2018, producing correla-

tions of 0.27 and 0.33, respectively. These results suggest that countries with greater exposure

to missionaries (either Protestant or Catholic) prior to 1923 have greater contemporaneous

levels of religious liberty.

Importantly, these two variables leverage heterogeneity in the exposure of a country to dif-

ferent types and quantities of missionaries (Protestant and Catholic), which may have had

different effects on a country’s development of institutions. This is reasonable given that mis-

sionaries, especially “conversionary Protestants” (CPs), “had a unique role in spreading mass

education, printing, civil society, and other factors that scholars argue fostered democracy”

[11]. In particular, rather than building on exploitation from colonial development [6], mis-

sionaries publicly advocated for changes in colonial policy, fought for the transfer of ideas, and

helped indigenous peoples organize anti-colonial movements [50, 51]. These findings build on

a larger literature linking Protestantism and modern representative democracy [52–54].

One reason that could motivate the plausible exogeneity of missionary exposure could stem

from the fact that information prior to 1923 diffused much slower than today’s news because

of the internet. Because conditions across different countries were not common knowledge, it

is unlikely that missionaries were optimizing what country to go to in a way that is correlated

with future conditions. Moreover, since countries that received more missionaries also

required greater support, selection effects could even produce downwards bias since the

instrument would predict lower levels of religious liberty due to persistence in negative selec-

tion effects. Nonetheless, there is some evidence that missionaries might have gone towards

countries that had better conditions, so the IV specifications presented later control for a

handful of geographic, climate, and even health and mortality conditions [55].
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On the other hand, a separate threat to the identifying assumption is that exposure to mis-

sionaries affects contemporaneous well-being through many other channels—not just reli-

gious liberty. That is, if exposure leads to more pluralistic and democratic institutions that are

also more conducive to growth, better at educating citizens, and/or reduce the propensity for

conflict, then the instrument might overestimate the causal effect on religious liberty on well-

being. I address this concern by controlling for various factors, such as economic growth and

industrial composition, helping isolate the variation that stems from the effect of exposure on

religious pluralism.

Main results and robustness

Table 4 documents the results associated with the baseline specification. Columns 1 and 9

begin by presenting the raw unconditional correlation: a 1sd rise in religious liberty is associ-

ated with a 0.04pp increase in the probability that an individual is thriving, but no economi-

cally or statistically significant increase in overall well-being. As discussed before, however, the

unconditional correlation between religious liberty and human flourishing, particularly for

this broader measure, reflects two confounding forces: countries with greater religious liberty

also exhibit greater economic freedoms (Fig 3), but greater religious liberty could increase reli-

gious affiliation that counteracts economic growth. The subsequent two columns introduce

individual demographic and country-specific controls, but the point estimates remain largely

indistinguishable from the unconditional correlation reported earlier.

While males report 0.05sd higher levels of well-being, they are 1-2% less likely to report that

they are thriving. Individuals who are married are more likely to be thriving have higher well-

being, but older individuals and those with families report slightly lower levels. Turning

towards education, since the omitted group is those with over a secondary education, the fact

that the point estimates on elementary and secondary education are negative suggests that

there is a strong association between educational attainment and human flourishing. Turning

towards the country-specific controls that begin to appear in columns 3 and 11, there is a posi-

tive association between real GDP growth and human flourishing, as is real GDP per capita

(not reported) consistent with evidence on the Easterlin hypothesis [56]. Larger countries (at

least in population) tend to have lower levels of human flourishing, which could reflect greater

competition for scarce resources. Moreover, the agricultural employment share is negatively

correlated with human flourishing, which reflects the fact that these countries are at an earlier

stage of the development process [57].

Columns 4 and 12 present the baseline specification that contains the standard controls and

fixed effects on both country and year, suggesting that 1sd rise in religious liberty is associated

with a 0.03pp rise in the probability that an individual is thriving and a 0.08sd rise in individual

well-being. The marginal effect of a standard deviation on an indicator for whether an individ-

ual is thriving declines to 0.022 (p-value = 0.064) when the sample is restricted to a fully bal-

anced set of countries. Approximately 47% of countries are observed each year from 2006 to

2018, but nearly 81% are observed at least 11 times over those years. Moreover, the number of

times that a country is observed is only weakly correlated (ρ = 0.10) with the outcome variable,

suggesting that measurement error is unlikely to generate bias.

Do these point estimates reflect potential upwards bias emerging from unobserved hetero-

geneity in the quality of institutions? To investigate the role of unobserved heterogeneity, col-

umns 5-8 and 13-16 sequentially introduce measures of property rights, business freedom, and

labor freedom as additional controls. However, these variables tend to produce statistically

insignificant estimates, suggesting that they are not culprits behind potential omitted variables

bias. Moreover, the fact that the point estimates on religious liberty are not statistically
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different from the baseline suggests that any unobserved determinants of human flourishing

are likely only weakly correlated with religious liberty [58].

Are these gains in individual well-being the result of the indirect effect of the potentially

beneficial effects of religious liberty on economic development? While various time-varying

controls were included in the earlier results, I now investigate regressions of economic activity

on religious liberty under similar specifications. Table 5 documents these results. Both the

OLS and FE estimates are presented for completeness, but the FE estimates are preferred

because they remove potentially problematic time-varying unobserved heterogeneity.

There is a positive, but statistically insignificant at conventional levels, effect of improve-

ments in religious liberty on real GDP and GDP growth. This could be a result of endogeneity

emerging from the potentially negative contemporaneous effect of religious affiliation on pro-

ductivity, but it nonetheless suggests that the results from Table 4 are unlikely plagued by these

concerns about omitted variables. There is also a positive, and statistically significant at the

10% level, effect of religious liberty on school enrollment in secondary education as a share of

gross enrollment. This is consistent with the view that increased religious pluralism encourages

greater pursuit of educational attainment and creativity, but no causal interpretation can be

ascribed to these results.

To understand whether these results reflect a genuine causal effect between religious liberty

and human flourishing, a useful placebo test involves examining whether the improvements in

human flourishing are concentrated among religious individuals. Using information on religious

affiliation, which is available for roughly 85% of the sample, I estimate a modified version of Eq 1

that allows for an interaction between a measure of religious affiliation and religious liberty:

WBict ¼ gRLct þ �rict þ xðrict � RLctÞ þ bDit þ aXct þ Zc þ lt þ �ict ð2Þ

Table 5. Examining the effects of religious liberty on economic development.

log(Real GDP) GDP growth School enrollment

(1) (2) (3) (4) (5) (6)

Religious liberty (z-score) .035 .020 -.005��� .010 .025 .022�

[.050] [.022] [.002] [.007] [.015] [.013]

Economic freedom (z-score) .311��� .096��� .001 -.008��� .014 -.020�

[.055] [.020] [.002] [.003] [.016] [.010]

log(Population) .998��� .467��� -.000 -.023 .001 .060

[.033] [.089] [.001] [.018] [.007] [.056]

Agricultural share -3.582��� -2.227��� -.029 -.097��� -1.019��� -.721���

[.739] [.495] [.018] [.029] [.149] [.195]

Services share 1.761� -1.310�� -.081��� -.152��� -.026 -.308�

[1.023] [.613] [.023] [.048] [.212] [.168]

R-squared .90 1.00 .05 .23 .70 .96

Sample Size 3543 3542 3539 3539 2489 2483

Country Controls Yes Yes Yes Yes Yes Yes

County FE No Yes No Yes No Yes

Year FE No Yes No Yes No Yes

Sources: World Bank, Heritage Foundation, Varieties of Democracy, 1995-2018. The table reports the coefficients

associated with regressions of logged real GDP, GDP growth, and school enrollment in secondary education as a

percent of gross enrollment on standardized religious liberty, controlling for various time-varying country

characteristics. Standard errors are clustered at the country-level and observations are unweighted.

https://doi.org/10.1371/journal.pone.0239983.t005
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where now r denotes an indicator for religious affiliation. I focus on two measures: whether the

individual considers themselves religious and whether the individual considers themselves a

Christian. Letting the outcome variable denote overall well-being, I find that x̂ ¼ 0:028 (p-

value = 0.225) for individuals who identify as religious and x̂ ¼ 0:124 (p-value = 0.00) for indi-

viduals who identify as Christian or Jewish. This suggests that, while religious individuals benefit

overall from improvements in religious liberty, the benefits are concentrated among Christians

and Jews. One potential explanation behind this result arises from the fact that Christians and

Jews are persecuted in many countries that rank low on levels of religious liberty, such as the

Middle East and China, meaning that they are likely the largest beneficiaries of improvements in

religious liberty.

However, these fixed effects specifications could still produce downwards biased estimates

of the causal effect of religious liberty on human flourishing because of the negative association

between religious affiliation and economic growth [8, 9]. To address these concerns, I now

exploit plausibly exogenous historical variation in exposure to missionaries prior to 1923. The

identifying assumption is that, after controlling for contemporaneous country-specific factors,

such as economic activity and institutional quality, the effect of missionaries on human flour-

ishing operates only through its effects on improvements in religious liberty.

The exclusion restriction could be violated in several ways. If missionary exposure affects

economic development through other channels, then we might overestimate the effects of mis-

sions on human flourishing. To address the possibility, I control for geographic characteristics

(whether the country is an island, whether it is landlocked, and latitude), average temperature

in the hottest and coldest month, and whether there was a malaria epidemic in the country, on

top of the standard individual and contemporaneous country controls that are in the baseline

specification [11]. These controls also address the possibility that certain countries might have

had better transportation networks or a lower incidence of disease, which could affect the

attractiveness or ability for missionaries to go to the country in the first place [55]. Subsequent

work has explored answers to these concerns about omitted variables in much greater detail

[59].

Turning towards these IV results, I find that a 1sd rise in religious liberty is associated with

a 0.084 percentage point (p-value = 0.002) rise in the probability that an individual reports that

they are thriving, which is larger than the marginal effect of 0.018 in the baseline specification.

While the F-statistic is only 7, thus below the rule-of-thumb of 10, the marginal effect is none-

theless statistically significant. However, because the instrument is cross-sectional, standard

errors are now clustered at the country-by-year level. Moreover, if additional controls on

mortality status, life expectancy, urbanization, and population density as of 1500 are added as

additional historical controls, the marginal effect declines to 0.023, which is statistically indis-

tinguishable from the 0.018 in the earlier results. In this sense, the IV results provide comple-

mentary support that the baseline specification reflects a genuine causal effect.

Understanding the mechanisms

There are at least three mechanisms that could explain the observed positive effects. First, it is

possible that religious freedom creates the seeds for democracy by producing a space where

self-expression and public discourse is free and open. Empirical evidence suggests that these

factors were important for the emergence and continuity of democracy in Europe and North

America [52–54]. Although some argue that democracy was developed purely through

Enlightenment ideas, countries that developed democracies purely on the basis of Enlighten-

ment ideals were generally not stable [60] and/or consisted of only the elites [61, 62]. For

example, there is evidence, particularly among conversionary Protestants, that religious
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movements and the presence of religious freedom led to the development of newspapers and

print media through the printing press, which leveraged public opinion to democratize society

and decentralize power from the elites [63].

Second, another way that religious pluralism could be linked with improvements in well-

being is through its effects on educational attainment. For example, much like elites in the

nineteenth century resisted educating women and the poor based on the concern that it would

lead to instability [64, 65], the promotion of religious liberty is driven by the belief that each

individual has the option and responsibility of pursuing truth and becoming educated on their

terms, rather than by force [66]. The resulting improvements in educational attainment could

have driven improvements in per capita income growth and human flourishing [67].

Third, religious freedom could mitigate the incidence of conflict and civil strife by promot-

ing greater respect for one another and processes for resolving disputes. For example, many of

the non-violent tactics for social reform, such as boycotts and mass petitions, were piloted by

religious organizations [68, 69]. Conversionary Protestants were especially common organiz-

ers behind movements throughout the world, ranging from Great Britain [68, 70] to the

United States [51] to India [71, 72]. [50]. At the core of these movements was the belief that all

individuals are created equal with the ability and interest to thrive if given the opportunity,

countering many of the colonial and class-specific narratives that prevailed. Protestant Chris-

tians were particularly likely to enter and positively influence civil society by enacting reforms

and promoting peace [73–76]. Moreover, by promoting equality across traditional race and

class structures, religious forces were more likely to create and maintain stable democracies

and survive potential authoritarian regimes that take over [77].

To investigate the relative importance of these competing mechanisms, Table 6 considers

both standard least squares and fixed effects estimates to capture cross-sectional and within-

country differences. Moreover, because these exercises make greater use of the World Bank

and V-Dem data, the sample can extend further back to 1995 up to 2018. The sample is fairly

balanced with 165 to 168 countries each year. Starting with measures of educational attain-

ment, there is positive association between religious liberty and schooling in the cross-section:

a 1sd rise in religious liberty is associated with a 0.03pp and 0.06pp rise in secondary and ter-

tiary school enrollment, but no association with primary school enrollment. Given that the

averages are 0.77 and 0.35, respectively, the estimate for tertiary school is economically mean-

ingful: a marginal effect amounts to 17% (= 0.06/.35) of the mean. However, once country and

year fixed effects are introduced, these correlations vanish. One interpretation is that the

cross-section captures a long-term effect that religious liberty may have on well-being through

changes in the education system, whereas the year-to-year variation is capturing more of the

short to medium -run impact.

Turning towards measures of corruption as a proxy for democratic governance, there is a

strong moderating effect: a 1sd rise in religious liberty is associated with a 0.29sd and 0.32sd

decline in political and public corruption, respectively, in the cross-section and a 0.24sd and

0.18sd decline within a country over time. The fact that the estimate is stronger for political

corruption is consistent with theory and evidence about the link between civic participation

and democratic governance [78]: religious liberty and freedom of thought empowers individu-

als and encourages greater civic participation, thereby leading to greater accountability and

transparency.

Turning towards more direct measures of democratic governance based on the exercise of

freedom, a 1sd rise in religious liberty is associated with a 0.59sd, 0.30sd, 0.34sd, and 0.55sd rise

in civil liberties, women empowerment, access to justice, and freedom of expression, respec-

tively, using only the within-country variation. The cross-sectional estimates are roughly 25-

80% larger than the fixed effects estimates. The fact that improvements in religious liberty are
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so economically and statistically associated with improvements in these dimensions of freedom

and civil liberties suggests it is the primary mechanism linking religious liberty and well-being.

Finally, while there is a negative association between the probability of being in an armed con-

flict and improvements in religious liberty, the association is statistically insignificant.

Conclusion and policy implications

While these exercises do not provide a silver-bullet explanation behind the plausibly causal

effect of improvements in religious liberty on dimensions of human flourishing, they suggest

that religious liberty—and, more broadly, social capital [79]—and democratic institutions are

complements, leading to greater freedom of expression and civil liberties for a country’s peo-

ple. Absent the basic human right for individuals to believe and worship freely, it is hard to

imagine how a country can promote economic and social prosperity: suppression of thought

will necessarily inhibit entrepreneurship, innovation, and social welfare more broadly.

Using the most comprehensive database to date on measures of human flourishing across

time and space, this paper quantifies the effects of religious liberty, finding that a 1sd rise in

religious liberty is associated with a 0.03pp rise in the probability an individual is thriving and

a 0.08sd rise in overall well-being. The baseline identification strategy exploits plausibly exoge-

nous year-to-year changes in religious liberty restrictions, controlling for a wide array of

demographic and country-specific factors, such as GDP growth and institutional quality. To

Table 6. Examining the mechanisms behind the effects of religious liberty on well-being.

Primary School Secondary

School

Tertiary School Political

Corruption

Public

Corruption

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Panel A
Freedom of religion .02 -.00 .03�� .02 .06��� -.02 -.29��� -.24�� -.32��� -.18�

[.01] [.02] [.01] [.01] [.01] [.02] [.05] [.10] [.05] [.10]

R-squared .04 .73 .71 .96 .59 .93 .49 .96 .52 .95

Sample Size 3098 3097 2600 2597 2439 2436 3825 3825 3835 3835

Civil Liberties Women

Empowerment

Access to Justice Freedom of

Expression

Armed Conflict

Panel B
Freedom of religion .72��� .59��� .65��� .30��� .53��� .34��� .67��� .55��� -.00 -.05

[.05] [.07] [.07] [.05] [.07] [.06] [.06] [.09] [.02] [.08]

R-squared .68 .94 .56 .94 .49 .95 .57 .91 .08 .77

Sample Size 3835 3835 3804 3804 3835 3835 3835 3835 920 919

Country Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Country FE No Yes No Yes No Yes No Yes No Yes

Year FE No Yes No Yes No Yes No Yes No Yes

Sources: Varieties of Democracy, 1990-2018. The table reports the coefficients associated with regressions of various

dimensions of country performance on a standardized z-score of religious liberty, conditional on country controls,

including: GDP growth, logged population, the agricultural employment share, the services employment share, and

the standard deviation on the estimate of religious liberty from V-Dem. Outcome variables include: primary school

enrollment as a share of gross enrollment, secondary school enrollment as a share of gross enrollment, tertiary school

enrollment as a share of gross enrollment, standardized z-scores on political corruption, public corruption, civil

liberties, women empowerment (specifically in politics), access to justice, freedom of expression, and an indicator of

armed conflict (either external or internal). Standard errors are clustered at the country-level.

https://doi.org/10.1371/journal.pone.0239983.t006
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understand their robustness, an alternative instrumental variables strategy that exploits histori-

cal variation in the exposure of countries to missionaries prior to 1923 suggests slightly larger

estimates on human flourishing.

These results show that religious liberty should also be taken into account when construct-

ing and evaluating measures of economic development and welfare. Indeed, Alexis de Tocque-

ville in Democracy in America argued that religious liberty in America would be fundamental

to its democratic governance and preservation of peace and stability, balancing the competing

demands for materialism and religious fanaticism.

The results are particularly timely given the competition of values between the United States

and the Chinese Communist Party (CCP) where, for example, religious minorities in China

are persecuted [80]. Moreover, given the unfolding COVID-19 pandemic and the interna-

tional backlash against their failure to warn against the spread of the virus [81, 82], the CCP

has a unique opportunity to not only advance its own economic development through an

expansion of religious liberty, but also signal to the international community that it is willing

to make reasonable concessions on important human rights issues [46].
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